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PREFACE 


V 

This  volume  provides  abstracts  and  indexes  for  AGARD  publications  published  during  the  period 
1977  -  1979.  By  an  arrangement  with  the  U.S.  National  Aeronautics  and  Space  Administration 
(NASA)  in  Washington,  the  NASA  computerized  data  base  has  been  used  to  prepare  this  publication. 

Full  bibliographic  citations  and  abstracts  for  all  the  documents  in  this  publication  are  given  in  the 
abstract  section,  which  is  organized  in  the  major  subject  divisions  and  specific  categories  used  by 
NASA  in  its  abstract  journals  and  bibliographies.  The  major  subject  divisions  are  listed  in  the  Table  of 
Contents,  together  with  a  note  for  each  that  defines  its  scope  and  provides  any  cross-references. 
Category  breaks  in  the  abstract  section  are  identified  by  category  number  and  title,  and  a  scope  note. 
Within  each  category,  the  abstracts  are  arranged  by  series  and  year.  Items  from  Scientific  and  Technical 
Aerospace  Reports  (STAR)  appear  before  the  unclassified  items  of  limited  circulation  and  the  classified 
documents  (entries  here  are  unclassified).  Examples  of  the  typical  citations  with  abstracts  are  given 
following  the  Table  of  Contents. 

There  are  five  indexes:  Subject  (based  on  NASA  Thesaurus  nomenclature):  Personal  Author: 
Corporate  Source:  Report/ Accession  Number:  and  Accession/ Report  Number.  Sample  entries  are 
shown  on  the  first  page  of  each  index. 
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movable  aircraft  components  was  considered  The  componente 
included:  rudder,  elevator  and  aileron  surfaces,  wing  Rapa-  tnm 
tabs  speed  brakes,  spoilers,  power-control  levers,  elements  of 
hydraulic  systems  and  airconditioning  systems,  and  elements  of 
noeewheel-steering  systems  and  of  landing  gear  mechanisms. 

Author 


-AVAILABLE  ON 
MICROFICHE 


-CORPORATE 

SOURCE 


-PUBLICATION 

DATE 


-AVAILABILITY 

SOURCE 


viii 


AGARD  INDEX  OF  PUBLICATIONS  (1977  -  1979) 

ABSTRACT  SECTION 


01  AERONAUTICS  (GENERAL) 


N77-18994jP  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

AEROOYNAMiC  NOISE 

Jan  1977  306  p  refs  Presented  at  the  Von  Karman  Inst 

Rhode  St  Genese.  Belgium.  Dec  1976 
(AGARD  IS  80)  Avail  NTIS  HC  A14/MF  A01 

An  appraisal  of  aerodynamic  noise  concepts,  theory,  and 
experiments  is  given  Practical  methods  are  given  for  the 
prediction,  measurement,  and  reduction  of  external  noise  from 
aircraft  A  bibliography  of  171  abstracts  is  included  For  individual 
titles  see  N77- 18995  through  N77 19005 


N77- 189951  Royal  Aircraft  Establishment.  Farnborough 
(England)  Aerodynamic  Dept 

INTRODUCTORY  COMMENTS  ON  AERODYNAMIC  NOISE 
CONSIDERATIONS  IN  AIRCRAFT  DESIGN  AND  OPERA 
TION 

John  Williams  In  AGARD  Aerodynamic  Noise.  Jan  1977 
10  p  (For  primary  document  see  N77- 18994  10  01) 

Avail  NTIS  HC  A14/MF  A01 

Engine  design,  airframe  design,  aircraft  flight  performance, 
and  engine/airframe  aeroacoustic  interference  must  be  analyzed 
with  a  significant  bias  towards  the  reduction  of  noise  annoyance 
on  the  ground  caused  by  takeoff,  landing,  and  other  low  altitude 
subsonic  operations  The  static  specific  thrust  is  discussed  as  a 
more  comprehensive  engine  cycle  parameter  than  the  bypass 
ratio  Aerodynamic  noise  reduction  in  turbofan  engines  is 
explored  Author 


N77-18996jjf  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Berlin  (West  Germany)  Institut  fuer 
T  urbulenzforschu  n  g 

BASIC  AEROOYNAMIC  NOISE  THEORY 

Helmut  V  Fuchs  In  AGARD  Aerodynamic  Noise.  Jan.  1977 
26  p  refs  (For  primary  document  see  N77-18994  10-01) 

Avail  NT  IS  HC  A14/MF  A01 

The  identification  of  and  physical  and  analytical  modeling  of 
the  major  sound  sources  associated  with  turbulent  airflows  are 
discussed  Deficiencies  of  existing  theories  with  respect  to  the 
turbulent  source  models  used  are  revealed  The  importance  of 
source  coherency  with  regard  to  flow  inhomogeneifies  is  outlined 
The  relevance  of  studies  in  sound  propagation  from  acoustic 
singularities  embedded  in  a  sheared  flow  is  explored  with  respect 
to  the  jet  noise  problem  Author 


N77-18997/JI  Southampton  Univ  (England)  Institute  of  Sound 
and  Vibration  Research 

JET  NOISE 

M  J  Fisher  and  C  l  Morfey  In  AGARD  Aerodynamic  Noise. 
Jan  1977  23  p  refs  (For  primary  document  see  N77- 18994 
10-01) 

Avail  NTIS  HC  A14/MF  A01 

Total  noise  is  composed  of  several  components  which  must 
be  considered  separately  The  most  fundamental  of  these,  and 
the  most  difficult  to  eliminate  is  jet  mixing  noise  In  incorrectly 


expanded  jet  exhaust  Rows,  the  presence  of  resulting  shock  waves 
leads  to  a  set  of  discrete  tones  referred  to  as  screech,  together 
with  a  more  broad  bend  radiation.  The  advent  of  high  bypass 
ratio,  relatively  low  jet  efflux  velocity  engines  reveals  additional 
sources  of  noise,  variously  referred  to  as  excess  noise,  tailpipe 
noise,  or  core  noise  Each  of  the  noise  components  is  reviewed 
for  consideration  in  determining  whether  the  shock  associated 
noise  is  generated  within  the  engine  or  originates  as  the  result 
of  interaction  between  vorticity  and  the  nozzle  termination. 

Author 


N77-18998#  Rolls  Rryce  Ltd  .  Derby  (England) 

GAS  TURBINE  ENGINE  EXHAUST  NOISE 

Kenneth  W  Bushell  In  AGARD  Aerodynamic  Noise.  Jan 
1977  35  p  refs  (For  primary  document  see  N77- 18994  10-01) 
Avail  NTIS  HC  A14/MF  A01 

The  sources  of  noise  which  emanates  from  the  exhaust  of 
a  gas  turbine  engine  are  reviewed.  The  most  important  of  these 
are  considered  to  be  associated  with  the  combustion  system, 
the  turbine,  the  exhaust  system,  obstructions,  and  turbulence/ 
noise  interaction  with  the  jet  structure  Also  considered  is  the 
jet  mixing  noise  due  to  single  and  coaxial  streams  Prediction 
methods  for  these  sources  are  given  and  reviewed  Reflections 
from  the  ground  are  also  discussed  because  of  the  influence 
these  can  have  in  the  lower  frequency  part  of  the  spectrum 
The  effects  of  flight  or  forward  speed  on  these  noise  sources 
are  considered  Author 

N77- 189991  Rolls-Royce  Ltd  .  Derby  (England) 

FAN  NOISE 

B  W  Lowne  In  AGARD  Aerodynamic  Noise.  Jan  1977 
21  p  refs  (For  primary  document  see  N77- 18994  10-01) 

Avail  NTIS  HC  A14/MF  A01 

Spectral  and  radiative  properties  of  aeroengine  fan-generated 
noise  are  described  statistically  and.  wherever  possible,  in  flight 
Basic  concepts  and  theoretical  approaches  are  considered, 
including  dimensional  analysis  and  features  of  the  sources 
deduced.  It  is  found  that  fans  produce  both  tonal  and  random 
noise  While  the  sources  of  the  tonal  noise  are  several,  they 
can  be  defined  quite  specifically,  and  consist  in  the  main  of 
regular  lift  fluctuations  created  on  individual  blades  by  inflowing 
distortions.  For  the  exceptional  case  of  supersonic  relative  velocity 
the  tonal  noise  is  dominated  by  the  steady  pressure  field  relative 
to  the  blade  row  becoming,  at  high  supersonic  speeds,  a 
shockwave -expansion  pattern.  The  significant  sources  of  broad 
band  noise  are  less  well  defined  but  could  be  produced  equally 
well  by  self-excited  phenomena  on  blade  rows  as  by  fluctuations 
in  the  inflowing  airstream.  Author 


N77-19000*#  National  Aeronautics  and  Space  Administration. 
Langley  Research  Center.  Langley  Station.  Va. 

AIRPLANE  SELF-NOISE  -  FOUR  YEARS  OF  RESEARCH 

Jay  C.  Hardin  In  AGARD  Aerodynamic  Noise.  Jan  1977 
19  p  refs  (For  primary  document  see  N77- 18994  10-01) 

Avail  NTIS  HC  A14/MF  A01 

A  critical  assessment  of  the  state  of  the  art  in  airframe 
self- noise  is  presented.  Full-scale  data  on  the  intensity,  spectra, 
and  directivity  of  this  noise  source  are  evaluated.  Vibration  of 
panels  on  the  aircraft  is  identified  as  a  possible  additional  source 
of  airframe  noise  The  present  understanding  and  methods  for 
prediction  of  other  component  sources  (airfoils,  struts,  and  cavities) 
are  discussed,  and  areas  for  further  research  as  well  as  potential 
methods  for  airframe  noise  reduction  are  identified  Various 
experimental  methods  which  have  been  developed  for  airframe 
noise  research  are  discussed,  and  sample  results  are  presented 
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N77- 19001#  Southampton  Umv  (England)  Institute  for  Sound 
and  Vibration  Research. 

AERO-ACOUSTIC  MEASUREMENT  AND  ANALYSIS 
TECHNIQUES 

Michael  E  House  In  AGARD  Aerodynamic  Noise.  Jan  1977 
48  p  refs  (For  primary  document  see  N7 7  18994  10-01) 

Avail  NTIS  HCA14/MFA01 

The  mam  source  characteristics  for  aerodynamically  generated 
multipoles  are  summarized  Information  theory  is  applied  with 
respect  to  data  acquisition  rates,  signal  information,  and 
transformations  Data  collection,  test  environment,  instrumenta¬ 
tion.  storage  and  display,  signal  analysis,  and  specialized 
measurement  techniques  are  discussed  Author 


N77-19002#  Southampton  Umv  (England)  Inst,  for  Sound 

and  Vibration  Research 

AIRCRAFT  FLYOVER  MEASUREMENTS 

Michael  E  House  In  AGARD  Aerodynamic  Noise.  Jan  1977 

14  p  refs  (For  primary  document  see  N77- 18994  10-01) 

Avail  NTIS  HC  A14/MF  A01 

Influences  of  in- flight  conditions  on  aircraft  engine  noise  are 
discussed  Topics  include  engine  cycle  conditions,  intake  flow, 
aircraft  and  nacelle  aerodynamic  flow,  convected  motion  effects. 
Doppler  source-to-receiver  effects,  aircraft  altitudinal  and 
atmospheric  or  ground  propagation  effects  The  aircraft's  relative 
motion  must  be  determined  and  tracked  to  the  measuring  position 
on  the  ground  Author 


N77-19003#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Pans  I France ) 

COMPARISON  OF  DIFFERENT  METHODS  OF  LOCALISA 
TIOH  AND  IDENTIFICATION  OF  NOISE  SOURCES  IN 
TURBOJET  ENGINES  [COMPARISON  DE  DIFFERENTES 
METHODS  DE  LOCALISATION  ET  D'IDENTIFICATION  DE 
SOURCES  SONORES  DE  TURBOREACTEURS] 

Mariano  Perulli  In  AGARD  Aerodynamic  Noise.  Jan  1977 
13  p  refs  In  FRENCH  (For  primary  document  see  N77- 18994 
10-01} 

Avail  NTIS  HC  A14/MF  A01 

Techniques  developed  for  measuring  and  processing  the 
signals  from  turbojet  engine  noise  are  discussed  Special  emphasis 
is  given  to  those  concerned  with  measuring  near  and  far  pressure 
fields.  The  source  media  is  characterized,  and  a  virtual  distribution 
of  noise  sources  is  furnished  In  rare  cases,  these  investigations 
lead  to  a  real  distribution  of  the  noise  sources  Trans  by  A  R  H 


N77-19004#  Royal  Aircraft  Establishment.  Farnborough 
(England) 

GROUND-BASED  FACILITIES  WITH  FORWARD  SPEED 
REPRESENTATION  FOR  AIRCRAFT  NOISE  RESEARCH 

John  Williams  In  AGARD  Aerodynamic  Noise.  Jan  1977 
43  p  refs  (For  primary  document  see  N77- 18994  10-01) 

Avail  NTIS  HC  A14/MF  A01 

The  special  merits,  deficiencies,  and  problem  areas  arising 
with  several  particular  types  of  ground  based  facilities  are  analyzed 
and  quantified  in  basic  practical  terms.  The  complementary  usage 
of  more  than  one  facility  type  is  shown  to  be  desirable  to  ensure 
checks  on  each  other,  and  to  widen  the  range  of  experiments 
possible.  Topics  discussed  include:  (1)  subsonic  windtunnel 
development  and  operation  for  noise  testing:  (2)  special  factors 
in  acoustic  tunnel  design  and  application:  (3)  tracked  vehicle 
development  and  operation  for  noise  model  testing;  (4)  other 
mobile  ground  based  facilities  for  noise  testing:  and  (5)  model 
scale  simulation  of  propulsion  and  powered  lift  noise  sources 

Author 


N77- 19006#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

A  BIBLIOGRAPHY  OF  8ELECTED  LITERATURE  PUBLISHED 
BETWEEN  1973  AND  1976  WITH  EMPHASIS  ON  EXPERf 
MENTAL  STUDIES 

In  its  Aerodynamic  Noise.  Jan  1977  46  p  refs  (For  primary 
document  see  N77- 18994  10-01) 

Avail  NTIS  HC  A14/MF  A01 


One  hundred  seventy-one  abstracts  are  presented  from 
Scientific  and  Technical  Aerospace  Reports  (STAR)  and  'rum 
International  Aerospace  Abstracts  (IAAJ  Categories  are 
(1)  aerodynamic  sound  (general  reviews).  (2)  measurement 
techniques.  (3)  jet  noise.  (4)  noise  associated  with  hft  augments 
lion  devices.  (5)  airframe  noise.  (6)  fan  noise  and  (7)  noise 
prediction  A  H 


N77- 19990#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  I  Fiance) 

PREDICTION  OF  AERODYNAMIC  LOADING 
Feb  1977  330  p  refs  Conf  Proc  of  the  Fluid  Dynamics 

Panel  Symp  NASA  Ames  Research  Center.  Moffett  Field.  Calif . 
27  29  Sep  1976 

(AGARD  CP  204  ISBN  92  835  1 238  4)  Avail  NTIS 

HC  A15/MF  A01 

Theoretical  and  semiempincal  methods  for  determining 
expected  aerodynamical  loads  and  comparison  with  experimental 
data  from  wind  tunnels  or  flight  tests  For  individual  titles,  see 
N77  19991  through  N77-20016 


N77-19991#  Hawker  Siddeley  Aviation  Ltd.  Kingston  upon 
Thames  (England) 

EXAMPLES  OF  LOAD  PREDICTION  DIFFICULTIES 

C  L  Bore  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  6  p  refs  (For  primary  document  see  N77- 19990 

11-01) 

Avail  NTIS  HCA15/MFA01 

An  interactive  engine  surge  example  of  load  prediction  is 
used  to  show  how  novel  design  features  cause  major  prediction 
problems  It  is  also  shown  that  loads  due  to  pressure  fluctuations 
under  separate  boundary  layer  conditions,  loads  arising  from 
uncommanded  maneuvers,  control  actions  of  pilots  that  dominate 
the  fatigue  spectrum,  and  various  aspects  of  fin  loads  are  difficult 
to  predict  G  G 


N77- 19992#  Vereinigte  Flugtechmsche  Werke- Fokker  GmbH, 
Bremen  (West  Germany)  Dept  of  Aerodynamics 

SECTIONAL  LOADS  TECHNIQUE  PART  1  TEST 
TECHNIQUE  PART  2.  TEST  RESULTS 

H  P  Franz  and  B  Ewald  In  AGARD  Prediction  of  Aerodynamic 
Loading  Feb  1977  16  p  refs  (For  primary  document  see 

N77-19990  11-01) 

Avail  NTIS  HC  A15/MF  A01 

A  sectional  load  model  technique  is  reported  that  measures 
aerodynamic  loads  of  nearly  arbitrarily  split  sections  of  the  wind 
tunnel  model  separately  by  means  of  strain  gage  balances  This 
method  provides  both  the  overall  aerodynamic  loads  acting  on 
the  model  and  the  integral  partial  loads  acting  on  those  structural 
components  of  the  airplane  which  are  of  particular  interest  foi 
the  design  of  the  aircraft  G  G 


N77-19993#  Royal  Netherlands  Aircraft  Factories  Fokker 
Schiphol-Oost  Dept,  of  Aerodynamics 

PREDICTION  OF  AERODYNAMIC  LOADINGS  ON  THE 
LEADING-EDGE  SLATS  OF  THE  FOKKER  F  28  AIRLINER 

In  AGARD  Prediction  of  Aerodynamic  Loading  Feb  1977 
13  p  (For  primary  document  see  N 77 -19990  11-01) 

Avail  NTIS  HC  A15/MF  A01 

Prediction  of  aerodynamic  loadings  on  leading  edge  slats  of 
modern  airliners  is  considered  Component  load  data  are  specified, 
which  are  based  on  w:nd  tunnel  data,  test  conditions  thereof 
cover  only  a  part  of  the  complete  field  This  discrepancy  is 
bridged  by  data  extrapolation  Determination  at  the  relevant 
conditions  of  more  realistic  loadings  is  an  elaborate  second  phase 
of  the  prediction  process  The  whole  procedure  is  illustrated  for 
the  slats,  introduced  on  later  versions  of  the  F  28  airliner,  with 
some  discussion  on  problems  for  that  particular  case  Author 


N77-19994#  British  Columbia  Umv .  Vancouver  Dept  of 
Mechanical  Engineering 

PREDICTION  OF  AERODYNAMIC  EFFECTS  OF  SPOILERS 
ON  WINGS 
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G  V  Parkinson  and  P  Tam  Doo  In  AGARD  Prediction  of 
Aerodynamic  Loading  Feb  1977  9  p  refs  (For  primary  document 
see  N77- 19990  11-01) 

Avail:  NTIS  HC  A15/MF  A01 

The  prediction  of  aerodynamic  loading  on  two  dimensional 
airfoils  with  spoilers  is  extended  to  an  experimental  study  of 
effects  of  base  venting  on  two-dimensional  spoiler  performance, 
and  to  a  theoretical  and  experimental  study  of  effects  of  finite 
span  of  spoilers  and  wings  The  effects  of  realistic  amounts  of 
base  venting  on  lift  and  pressure  distribution  proved  small,  so 
that  unvented  spoiler  theory  can  be  used  with  acceptable  accuracy 
Lifting  line  theory,  requiring  the  sectional  values  of  lift  curve 
slope  and  zero  lift  angle  as  inputs,  was  used  for  the  finite  span 
study,  and  the  theoretical  predictions  were  compared  with 
experimental  data  from  reflection  plane  wind  tunnel  tests 
Results  are  presented  for  lift  and  rolling  moment,  and  agreement 
is  good  The  overall  result  is  that  the  performance  of  finite  span, 
base  vented  spoilers  on  finite  span  wings  can  be  predicted  with 
acceptable  accuracy,  with  only  the  sroiler  base  pressure  as  an 
empirical  input  Author 


N77-19996#  Vought  Corp  .  Dallas.  Tex  Systems  Div 

A  TECHNIQUE  FOR  PREDICTING  EXTERNAL  STORE 
AERODYNAMIC  LOADS 

A  R  Rudnicki.  Jr.  E  G  Waggoner.  Jr .  and  R  D  Gallagher  In 
AGARD  Prediction  of  Aerodynamic  Loading  Apr  1977  13  p 

refs  (For  primary  document  see  N77  19990  11-01) 

Avail  NTIS  HC  A15/MF  A01 

A  technique  has  been  developed  for  predicting  six  component 
airloads  on  captive  stores  for  single  and  multiple  carnage 
configurations  The  prediction  method  includes  techniques  for 
predicting  the  basic  airload  as  well  as  the  incremental  airloads 
due  to  aircraft  yaw  and  adjacent  store  interference  The  single 
carriage  prediction  technique  is  valid  for  the  Mach  number  range 
0  5  to  2  0  while  the  multiple  carnage  technique  was  developed 
for  the  Mach  range  0  5  to  1  6  The  basic  approach  to  the  prediction 
technique  was  an  empirical  correlation  of  a  large  experimental 
data  base  consisting  of  literature  survey  data  and  data  obtained 
from  a  parametric  wind  tunnel  test  Author 


N 77- 19996#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Brunswick  (West  Germany)  Institut  fuer 
Aerodynamik 

PREDICTION  OF  EXTERNAL  STORES  AND  TIP  TANK 
LOADS  ON  WING  FUSELAGE  CONFIGURATIONS 

S  R  Ahmed  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  18  p  refs  (For  primary  document  see  N77- 19990 

11-01) 

Avail  NTIS  HC  A15/MF  A01 

An  evaluation  of  a  first  order  panel  method  to  predict  the 
six  component  aerodynamic  forces  and  moment  on  captive  stores 
and  tip-tanks  mounted  on  a  wing-fuselage  configuration  is 
presented  The  method  has  been  tested  on  two  accounts 
prediction  of  surface  pressure  distribution,  and  estimation  of  the 
resulting  forces  and  moments  The  main  investigation  dealt  with 
three  geometric  parameters:  store  chordwise  and  spanwise 
location  below  the  wing,  and  the  wing  mid-chord  sweep  Influence 
of  Mach  number  was  investigated  separately  over  a  range  of  0 
to  0  9  Store/pylon/fin  and  wing/tip-tank  interactions  were 
studied  on  basis  of  calculated  surface  flow  patterns  The  method 
was  next  applied  to  calculate  the  forces  and  moments  acting 
on  an  extreme  forward,  central  and  extreme  rearward  located 
tip-tank  on  the  swept  wing-fuselage  configuration  Comparisons 
between  wind  tunnel  data  and  results  of  inviscid  flow  analysis 
are  included  for  high  subsonic  speeds  Author 


N77- 19997#  Saab  Scania.  Lmkopmg  (Sweden) 

COMPARISON  OF  PREDICTED  AERODYNAMIC  LOADING 
WITH  FLIGHT  TEST  RESULTS 

Jan  Kloos  In  AGARD  Prediction  of  Aerodynamic  Loading  Feb 
1977  7  p  refs  (For  primary  document  see  N77  19990  11-01) 
Avail  NTIS  HC  A15/MF  A01 

Four  load  prediction  problems  of  the  more  truncated  kind 
are  considered  In  the  first  three  cases,  prediction  of  loads  on 
wing  mounted  external  stores  during  rolling  pull-outs,  prediction 
of  fin  loads  during  fast  rolling  maneuvers,  effect  of  airframe 
elasticity  on  load  distribution,  it  is  shown  how  wind  tunnel  data. 


combined  with  fairly  simple  computation  procedures,  provide 
adequate  load  predictions  that  are  in  good  agreement  with  flight 
test  results  Results  from  the  first  stege  of  a  flight  test  program 
to  study  loads  due  to  encounter  with  wmg-tip  vortices  from 
aircraft  at  high  load  factors  are  shown  Author 


N77- 19998#  Systems  Research  Labs.  Inc  .  Newport  News. 
Va  RASA  Division. 

WING-VORTEX  UFT  AT  HIGH  ANGLES  OF  ATTACK 

Richard  P  White.  Jr  In  AGARD  Prediction  of  Aerodynamic 
Loading  Feb  1977  12  p  refs  (For  primary  document  see 

N77-19990  1 1-01) 

(Contract  N00014  74-C-0091) 

Avail  NTIS  HC  A15/MF  A01 

It  has  been  determined  that  the  maximum  lift  generated  by 
a  low  aspect  ratio  swept  wing  can  be  increased  by  60  percent 
due  to  the  suction  and  induced  effects  of  attached  vortex  flows 
The  manner  m  which  the  vortex  flows  effect  the  performance 
characteristics  of  the  lifting  surface  is  discussed  in  terms  of  the 
measured  performance  characteristics,  surface  pressure  distribu¬ 
tion  and  the  results  of  flow  visualization  studies  Methods  of 
further  enhancing  the  performance  characteristics  of  low  aspect 
ratio  wmgs  by  means  of  controlled  vortex  flows  are  discussed 
briefly  In  addition  the  correlation  of  theoretical  predictions  based 
on  a  refined  theoretical  analysis  technique  with  experimental 
results  is  presented  Author 


N77-19999#  Lockheed  Georgia  Co  .  Marietta 

VORTEX/JET/WING  INTERACTION  BY  VISCOUS  NUMERI¬ 
CAL  ANALYSIS 

R  M  Scruggs  (Sybucon.  Inc  I.  J.  F  Nash  (Sybucon.  Inc),  and 
Charles  J  Dixon  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  12  p  refs  Sponsored  by  the  Office  of  Naval 

Research  (For  primary  document  see  N77-19990  1 1-01) 

Avail  NTIS  HCA15/MFA01 

A  computational  model  has  been  developed  for  analyzing 
the  flow  mechanism  of  vortex/wing/jet  interactions  The  model 
is  applicable  to  a  wide  class  of  viscous  flows  but  is  particularly 
suitable  lor  calculating  vortex -type  flows  near  no  slip  or  solid 
boundaries  Examples  are  leading  edge  vortices  formed  on  highly 
swept  delta  wings  or  on  moderately  swept  wings  with  active 
control  by  jets  or  passive  control  by  strakes  The  model  is 
based  on  reducing  the  full  Navier- Stokes  equations  to  parabolic 
form  with  respect  to  one  of  the  three  space  coordinates  Examples 
of  computations  for  various  vortex/wing/jet  interactions  are 
presented  Experimental  pressure,  laser  velocimeter.  and  flow 
visualization  data  are  presented  for  an  unswept  wing  with  leading 
edge  vortex  con  ol  by  spanwise  blowing  These  data  are  used 
to  analyze  the  formation  and  strength  of  the  leading  edge  vortex 
and  as  examples  of  typical  input/output  data  for  the  computational 
model  Author 


N77-20000#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station  Va 

COMPARISONS  OF  THEORETICAL  AND  EXPERIMENTAL 
PRESSURE  DISTRIBUTIONS  ON  AN  ARROW-WING 
CONFIGURATION  AT  SUBSONIC.  TRANSONIC.  AND 
SUPERSONIC  SPEEDS 

Marjorie  E  Mamo  (Boeing  Commercial  Airplane  Co  ,  Seattle). 
Percy  J  Bobbitt,  and  John  T  Rogers  (Boeing  Commercial  Airplane 
Co  .  Seattle)  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  14  p  refs  (For  primary  -ocument  see  N77- 19990 

11-01) 

Avail  NTIS  HC  A15/MF  AO*, 

A  wind  tunnel  test  of  an  arrow  wing  body  configuration 
consisting  of  flat  and  twisted  wings  as  well  as  a  variety  of 
leading-  and  trailing-edge  control  surface  deflection  has  been 
conducted  at  Mach  numbers  from  0  40  to  2  50  to  provide  an 
experimental  data  base  for  comparison  with  theoretical  methods 
Theory-to-experiment  comparisons  of  detailed  pressure  distribu¬ 
tions  have  been  made  using  current  state-of-the-art  attached 
and  separated  flow  methods  The  purpose  of  these  comparisons 
was  to  delineate  conditions  under  which  these  theories  are  valid 
for  aeroelastic  calculations  and  to  explore  the  use.  of  empirical 
methods  to  correct  the  theoretical  methods  where  theory  is 
deficient  It  was  determined  that  current  state-of-the-art  attached 
flow  and  empirical  methods  were  inadequate  to  predict  aeroelastic 
loa^s  for  this  configuration  Author 
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N77-20001f  Politecmco  di  Torino  (Italy!  Istituto  di  Macchme 
6  Motor!  per  Aeromobili 

THREE  DIMENSIONAL  SUPERSONIC  FLOW  ABOUT 
SLICED  BODIES 

Guido  Colasurdo  and  Mauraio  Pandolfi  In  AGARD  Prediction 
of  Aerodynamic  Loading  Feb  1977  7  p  refs  (For  primary 

document  see  N77- 19990  11-01) 

Avail  NTIS  HC  A15/MF  A01 

Three  dimensional  supersonic  flows  about  aircrafts  or  reentry 
vehicles  are  computed  by  a  marching  technique  along  the  body 
axis  Beside  the  well  known  features  of  these  flows  (30  bow 
and  imbedded  shocks,  entropy  layers,  etc)  difficulties  arise 
when  the  body  surface  presents  lines  of  discontinous  variations 
of  its  slope  It  is  shown  that  the  numerical  prediction  of  the 
pressure  at  the  body  comes  out  quite  wrong  if  the  slope 
discontinuities  of  the  surface  of  the  body  are  not  taken  in  the 
proper  consideration  A  methodology  is  given  in  order  to  implement 
easily  the  capabilities  of  existing  computer  programs  tn  case  of 
these  kinds  of  bodies  It  is  based  on  the  explicit  computation  of 
the  flow  properties  on  the  two  sides  of  the  discontinuity  at  the 
body  by  using  there  a  local  analysis  Author 


N77  20002#  National  Aeronautical  Establishment.  Ottawa 
(Ontario) 

A  METHOD  FOR  ESTIMATING  THE  LOADING  DISTRIBU 
TION  ON  LONG  SLENDER  BODIES  OF  REVOLUTION  AT 
HIGH  ANGLES  OF  ATTACK  IN  INCOMPRESSIBLE  FLOW 

E.  Atraghji  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  20  p  refs  (For  primary  document  see  N77- 19990 
11-01) 

Avail  NTIS  HCA15/MFA01 

The  three  dimensional  flow  over  long  slender  bodies  of 
revolution  at  high  angles  of  attack  is  treated  by  relating  it  to 
the  oscillatory  two-dimensional  flow  over  a  circular  cylinder  normal 
to  the  stream  The  approach  leads  to  simple  algebraic  expressions 
for  the  local  normal  and  side  forces  as  functions  of  the  cross 
flow  Strouhal  number  and  the  ratio  d/I  (where  d  is  the  body 
diameter  and  1  is  the  pitch  length  of  the  Karman  vortex  street 
observed  in  the  cross  flow  plane)  A  FORTRAN  computer  program 
has  been  generated  for  determining  these  forces,  once  a  proper 
value  is  specified  for  the  ratio  d/I  Sample  solutions  have  been 
computed  and  are  compared  with  experiment  The  analysis  reveals 
that  small  changes  in  the  applied  value  of  the  ratio  d/I  can 
result  in  large  changes  in  the  predicted  magnitude  of  the  forces 
particularly,  of  the  normal  force  The  effects  of  boundary  layer 
displacement  thickness,  location  of  the  point  at  which  separation 
of  the  shear  layers  begins,  and  the  impulsiveness  of  vortex 
shedding  are  studied  and  discussed  Comparisons  with  experimen¬ 
tal  data,  obtained  at  Mach  0  5  at  a  Reynolds  number  1.4x10 
based  on  maximum  diameter  and  free  stream  flow  conditions, 
show  good  predictions  of  the  normal  force  coefficient  and  its 
center  of  pressure  location  for  a  variety  of  body  lengths  and 
nose  shapes  when  a  specific  value  of  the  ratio  d/I  is  applied 

Author 


N77-20003#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va. 

ASSESSMENT  OF  EXISTING  ANALYTIC  METHODS  FOR 
PREDICTION  OF  HIGH  ANGLE-OF-ATTACK  LOAOS  ON 
DELTA  WINGS  AT  SUPERSONIC  SPEEDS 
Emma  Jean  Landrum  and  James  E  Townsend  In  AGARD 
Prediction  of  Aerodynamic  Loading  Feb  1977  7  p  refs  (For 

primary  document  see  N77- 19990  11*01) 

Avail  NTIS  HC  A15/MF  A01 

An  assessment  of  the  applicability  of  four  loading  prediction 
methods  to  high  angle-of-attack  conditions  for  simplified 
wing-body  configurations  is  provided  The  methods  are  The 
tangent  wedge  approximation,  the  linear  theory  methods  of 
Middleton  and  Woodward,  and  a  shock-fitting  finite-difference 
technique  Estimates  obtained  by  these  methods  were  com¬ 
pared  with  experimental  pressure  data  on  delta  wings  to  examine 
the  effects  of  Mach  number,  camber,  sweep  angle,  and  angle  of 
attack  Results  indicate  that  all  of  the  methods  provided  reasonable 
estimates  at  moderate  angles  of  attack.  At  these  moderate  angles 
of  attack,  the  methods  of  Middleton  and  Woodward  provided 
good  estimates  at  Mach  numbers  higher  than  those  usually 
associated  with  linear  theory  Only  the  finite -difference  method 
provided  reasonable  toad  estimates  at  high  angles  of  attack 

Author 


N77-20004#  Messerschmitt-Boelkow- Biohm  GmbH.  Munich 
(West  Germany) 

ON  THE  CALCULATION  OF  THE  PRESSURE  DISTRIBUTION 
OF  WING-BODY  COMBINATIONS  IN  THE  NON-UNEAR 
ANGLE  OF  ATTACK  RANGE 

Gregor  Gregonou  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  11  p  refs  (For  primary  document  see  N77-19990 

11-01) 

Avail  NTIS  HC  A15/MF  A01 

Based  on  the  potential  theory,  an  iterative  singularity  method 
was  developed  which  yields  the  pressure  distribution  of  symmetric 
wing -body  configurations  m  the  nonlinear  angle  of  attack  range 
at  subsonic  speeds  The  body  is  axis-symmetric  and  of  finite 
length  The  wing  is  infinitely  thin  and  located  at  mid-wing  position. 
The  following  mathematical  model  was  used:  (Wing)  lattice 
method,  free  vortices  partially  inclined  to  the  wing  plane,  and 
(Body)  ring  sources  over  the  body  surface  Theoretical  results 
show  good  agreement  with  wind  tunnel  tests  Author 


N77-20006#  Veremigte  Flugtechmsche  Werke-Fokker  GmbH. 
Bremen  (West  Germany)  Dept  of  Aerodynamics 

PREDICTION  METHOD  FOR  STEADY  AERODYNAMIC 
LOADING  ON  AIRFOILS  WITH  SEPARATED  TRANSONIC 
FLOW 

P.  G  Thiede  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb.  1977  12  p  refs  (For  primary  document  see  N77- 19990 

11-01) 

Avail  NTIS  HC  A15/MF  A01 

A  method  is  outlined  for  transonic  flows  on  airfoils,  extending 
the  boundary  layer  concept  to  regions  of  flow  separation  by 
coupling  a  viscous  boundary  layer  solution  with  an  inviscid  external 
flow  solution  iteratively.  For  viscous  flow  >n  the  separated  region 
an  inverse  integral  method  is  developed,  defining  the  surface 
pressure  as  a  dependent  variable  with  a  prescribed  streamline 
angle  at  the  boundary  layer  edge  For  the  inviscid  flow,  a  finite 
difference  method  is  used,  which  satisfies  the  complete  transonic 
equation.  Two  coupling  schemes  with  different  boundary 
conditions  for  both  the  interacting  flow  fields  are  considered 
Tangential  coupling  along  the  boundary  layer  displacement 
thickness,  and  tangential  and  normal  velocity  coupling  along  the 
boundary  layer  edge  The  above  method  was  verified  with  tests 
on  a  two  dimensional  bump  in  a  transonic  duct,  and  on  a  circular 
arc  transonic  airfoil,  for  which  results  of  the  Navier- Stokes  solutions 
have  been  published  Results  indicate  that  with  the  second 
boundary  condition  the  present  method  is  accurate  enough  for 
practical  purposes  provided  that  the  separated  regions  have  a 
moderate  extension  Author 


N77-20006 #  Aeronautical  Research  Inst,  of  Sweden.  Bromma 

PRESSURE  DISTRIBUTIONS  FOR  A  SWEPT  WING  BODY 
CONFIGURATION  OBTAINED  FROM  COUPLING  TRAN¬ 
SONIC  POTENTIAL  FLOW  CALCULATIONS  AND 
BOUNDARY  LAYER  CALCULATIONS 

Sven  G  Hedman  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  9  p  refs  (For  primary  document  see  N77- 19990 

11-01) 

Avail:  NTIS  HC  A15/MF  A01 

A  series  of  swept  wings  on  cylindrical  bodies  has  been 
designed,  tested  and  analyzed  The  wings  have  a  common 
planform,  a  35  deg  swept  quarter  chord  line,  an  aspect  ratio  of 
4.  and  a  taper  ratio  of  0  4  The  relative  thickness  of  the  wings 
generally  exceeds  8.5%  Comparisons  between  calculated  and 
measured  pressure  distributions  at  two  supercritical  flow 
conditions  M  =  0  8.  alpha  =  6  deg  and  M  -  0  9.  alpha  = 
0  deg  are  reported.  The  pressures  were  calculated  with  a 
relaxation  method  based  on  the  transonic  small  disturbance 
equation  Boundary  layer  displacement  thicknesses  were  calculated 
both  with  an  integral  method  and  a  finite  difference  method  for 
three  dimensional  turbulent  flow  It  was  found  that  the  use  of 
the  simplified  or  the  full  boundary  condition  and  of  including 
the  velocity  potential  function  in  the  flow  calculation  affected 
the  results  only  slightly  Addition  of  the  boundary  layer  thickness 
to  the  wing  thickness  into  an  equivalent  wing  surface  improved 
the  agreement  between  calculated  and  measured  pressures 

Author 


N77-20007 jf  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 

AERODYNAMIC  LOADS  NEAR  CRANKS.  APEXES.  AND 
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TIPS  OF  THIN.  LIFTING  WINGS  IN  INCOMPRESSIBLE 
FLOW 

Richard  T.  Medan  In  AGARO  Prediction  of  Aerodynamic  Loading 
Feb  1977  12  p  refs  (For  primary  document  see  N77  19990 

11-01) 

Avail  NTIS  HC  A15/MF  A01 

The  calculation  of  the  incompressible  and  irrotational  flow 
in  the  vicinity  of  tips  and  corners  of  thin,  lifting  wings  is  considered 
It  is  shown  that  the  important  characteristics  of  the  flow  are 
governed  by  an  eigenvalue  problem,  which  is  nonlinear  at  the 
trailing  edge  because  of  the  shed  wake  (assumed  to  be  in  the 
wing  plane)  A  new  solution  method  was  devised  because  either 
the  existing  methods  were  not  valid  for  the  trailing  edge  case 
or  they  would  have  required  excessive  amounts  of  computer 
time.  The  new  method,  which  is  fundamentally  different  than 
the  previous  ones,  was  used  to  calculate  solutions  for  a  number 
of  cases,  including  some  for  which  correct  answers  had  not 
previously  been  obtained  Two  of  these  solutions  were  used  to 
determine  the  validity  of  drag  and  leading-edge-suction  distribu¬ 
tions  near  the  tips  of  a  delta  wing  and  a  swept  wing  as  calculated 
by  using  both  the  vortex  lattice  method  and  a  kernel  function 
method  The  calculations  for  the  swept  wing  resolved  the  question 
of  whether  or  not  the  induced  drag  should  be  zero  at  the  wing 
tip  Author 


N77-20008#  Dornier-Werke  G.m.b  H  .  Fnedrichshafen  (West 
Germany)  Theoretical  Aerodynamics  Group 
VORTEX  LATTICE  APPROACH  FOR  COMPUTING  OVERALL 
FORCES  ON  V/STOL  CONFIGURATIONS 

Ciro  W  Lucchi  and  Wolfgang  Schmidt  In  AGARD  Prediction 
of  Aerodynamic  Loading  Feb  1977  8  p  refs  (For  primary 

document  see  N77  19990  11-01) 

Avail  NTIS  HC  A15/MF  A01 

The  vortex  lattice  method  to  handle  lifting  configurations  of 
arbitrary  shapes  is  described  Details  on  force  computation  when 
additional  lift  is  induced  by  a  deflected  jet  are  also  included 
Vortex  lattice  methods  improved  computational  accuracy  so  that 
induced  drag  and  force  distributions  are  now  reliable  results 
Results  are  presented  for  such  problems  as  mass  flow  control, 
jet  definition,  lattice  arrangements  on  the  centerbody  shroud 
and  /et  for  wing  tip  wrnglets  or  shrouded  propellers  with  highly 
deflected  jets  Author 


N77-20009#  General  Dynamics/ Fort  Worth.  Tex 
AIRCRAFT  MANEUVERS  AND  DYNAMIC  PHENOMENA 
RESULTING  IN  RAPID  CHANGES  OF  LOAD  DISTRIBU¬ 
TIONS  OR/AND  FLUCTUATING  SEPARATION 

David  B.  Benepe.  Sr  In  AGARD  Prediction  of  Aerodynamic 
Loading  Feb  1977  13  p  refs  (For  primary  document  see 
N77  19990  11-01) 

Avail  NTIS  HC  A15/MF  A01 

Flight  data  are  presented  from  several  maneuvers  which 
produce  rapid  changes  in  airtfaft  component  load  distribution 
or/and  fluctuating  flow  sepautions  The  maneuvers  include  an 
abrupt  pullup.  slow  and  fast  windup  turns,  a  slowdown  turn  at 
elevated  load  factor,  a  rolling  pullout  at  elevated  load  factor,  a 
sustained  rudder  roll  followed  by  a  spin  and  recovery  and  a  one 
g  deceleration  terminating  in  a  slow  nose  slice  and  recovery 
where  feasible,  wind  tunnel  model  pressure  measurements 
illustrate  the  character  of  the  aerodynamic  loadings.  Comparisons 
between  measured  structural  loads  and  predictions  are  presented 
and  discussed  Author 


N77-200101  Royal  Aircraft  Establishment.  Farnborough 
(England)  Dept  of  Structures. 

THE  THEORETICAL  PREDICTION  OF  STEADY  AND 
UNSTEADY  AERODYNAMIC  LOADING  ON  ARBITRARY 
BODIES  IN  SUPERSONIC  FLOW 

D  L.  Woodcock  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  21  p  refs  (For  primary  document  see  N77- 19990 
11-01) 

Avail  NTIS  HC  A15/MF  A01 

A  method  is  developed  for  the  determination  of  aerodynamic 
forces  on  arbitrary  oscillating  (and  possibly  deforming)  bodies  in 
linearized  irrotational  supersonic  flow.  Use  is  made  of  an 
approximation  to  the  body  by  a  many  sided  polyhedron  The 
problem  is  reformulated  as  an  integral  equation  of  the  second 
kind  and  its  solution  is  obtained  by  collocation  at  the  centroids 


of  a  large  number  of  regions  arranged  in  bands  round  the  body 
The  number  of  regions  is  much  larger  than  the  number  of  facets 
of  the  polyhedron  The  steady  perturbation  potential  on  the  body 
is  obtained  as  a  necessary  intermediate  result  From  the  calculated 
velocity  potential  the  steady  and  oscillatory  components  of  the 
loading  distribution  and  the  overall  forces  are  simply  evaluated 
The  method  is  demonstrated  by  application  to  a  fighter  aircraft 
fuselage  Author 


N77-20011h(  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Brunswick  (West  Germany). 

THE  PREDICTION  OF  BUFFET  ONSET  AND  LIGHT  BUFFET 
BY  MEANS  OF  COMPUTATIONAL  METHODS 

G  Redeker  and  H  -J  Proksch  (Dormer  GmbH.  W  Germany) 
In  AGARD  Prediction  of  Aerodynamic  Loading  Feb  1977 
10  p  refs  (For  primary  document  see  N7 7  19990  11-01) 

Avail  NTIS  HCA15/MFA01 

Computational  methods  are  reported  which  are  able  to  provide 
the  project  engineer  with  buffeting  boundaries  as  a  first  design 
step  of  an  aircraft  Discussed  are  (1)  the  method  of  Thomas 
for  predicting  buffet  onset  for  wing  sections  including  supercritical 
airfoils  at  higher  angles  of  attack.  (2)  the  method  of  Redeker 
for  predicting  buffet  onset  for  infinite  yawed  wings,  and  (3)  the 
method  of  Proksch  for  predicting  light  buffeting  for  finite  wings 
The  basic  ideas  of  these  methods  are  outlined  and  their 
applications  are  shown  in  comparison  with  experimental  results 

Author 


N77-20012|  Royal  Aircraft  Establishment.  Bedford  (England) 
Dept  of  Aerodynamics 

PRELIMINARY  EVALUATION  OF  A  TECHNIQUE  FOR 
PREDICTING  BUFFET  LOADS  IN  FLIGHT  FROM  WIND 
TUNNEL  MEASUREMENTS  ON  MODELS  OF  CONVEN¬ 
TIONAL  CONSTRUCTION 

G  F  Butler  and  G  R  Spavins  In  AGARD  Prediction  of 
Aerodynamic  Loading  Feb  1977  11  p  refs  (For  primary 

document  see  N77- 19990  11-01) 

Avail  NTIS  HC  A15/MF  A01 

A  technique  is  described  for  predicting  buffet  loads  in  flight 
from  wind  tunnel  measurements  of  the  response  of  models  of 
conventional  construction  The  rms  response  and  damping  ratio 
in  each  mode  are  used  to  calculate  non-dimensional  buffet 
excitation  and  aerodynamic  damping  parameters,  which  are  used 
in  combination  with  the  aircraft  structural  damping  to  predict 
the  buffeting  response  under  flight  conditions  Results  are 
presented  from  wind  tunnel  tests  on  a  model  of  a  small  combat 
trainer  aircraft  and  predictions  made  using  these  results  are 
compared  with  flight  measurements  In  addition  some  remarks 
are  made  on  methods  for  determining  rms  response  and 
damping  ratio  from  accelerometer  or  strain  gauge  signals  recorded 
under  buffeting  conditions  Author 


N77-20013j|f  Lockheed  Missiles  and  Space  Co..  Sunnyvale.  Calif 

QUASI-STEADY  AND  TRANSIENT  DYNAMIC  STALL 
CHARACTERISTICS 

Lars  E.  Ericsson  and  J  Peter  Reding  In  AGARD  Prediction  of 
Aerodynamic  Loading  Feb  1977  11  p  refs  (For  primary 
document  see  N7 7- 19990  11-01) 

Avail:  NTIS 

Dynamic  airfoil  stall  is  characterized  by  two  separate  events 
There  is  a  substantial  overshoot  of  the  static  stall  angle  and 
stall  lift  maximum  before  bona  fide  separation  occurs,  and  after 
separation  has  occurred,  a  spilled  lending  edge  vortex  travels 
downstream  over  the  chord  causing  large  changes  in  the 
aerodynamic  force  distribution  The  first  event  can  be  characterized 
as  quasi-steady,  whereas  the  second  event  is  truly  a  transient 
phenomenon  An  analysis  is  presented  which  extends  the  earlier 
developed  quasi -steady  theory  to  include  the  transient  effect  of 
the  spilled  leading  edge  vortex  The  large  effects  of  compressibility 
on  the  dynamic  stall  characteristics  are  also  accounted  for  in 
the  analysis  The  analytic  results  are  in  good  agreement  with 
available  dynamic  experimental  data  Author 


N77-200141  General  Dynamics/Convatr.  San  Diego.  Calif 

THEORY  OF  WING  SPAN  LOADING  INSTABILITIES  NEAR 
STALL 
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E.  S.  Levinsky  In  AGARD  Prediction  of  Aerodynamic  Loading 
Feb  1977  16  p  refs  (For  primary  document  see  N77- 19990 

11-01) 

(Contract  N62269  75  C  0356) 

Avail  NTIS  HC  A15/MF  A01 

A  nonlinear,  lifting  line  procedure  with  unsteady  wake  effects 
has  been  developed  for  predicting  wing-body  aerodynamic 
characteristic^  up  to  and  beyond  stall  A  discrete  vortex  lattice 
representation  is  used  for  the  time  dependent  wake,  whereas 
Jhe  wing  load  distribution  is  assumed  concentrated  along  the 
25%  chord  line  Each  chordwise  section  is  assumed  to  act 
aerodynamically  (including  stall)  like  a  2D  airfoil  in  steady  flow 
at  an  effective  angle  of  attack,  which  may  be  time  dependent 
Other  assumptions  are  incompressible  flow,  moderate  sweep, 
large  aspect  ratio  and  conditions  for  stall  progression  across  the 
span  Comparisons  are  made  with  existing  theory  and  test  data 
Effects  of  planform  geometry  and  of  airfoil  section  characteristics 
on  stall  are  presented  For  airfoils  with  a  large  post-stall  negative 
lift  curve  slope,  the  solutions  sometimes  exhibit  lift  hysteresis 
and ^ zero- beta  rolling  and  yawing  moments  These  results  are 
due  to  the  existence  of  multiple  solutions  of  the  lifting  line 
equations  Increasing  aspect  ratio  and  decreasing  negative  life 
curve  slope  ameliorates  the  severity  of  these  adverse  stalling 
characteristics  Author 


N77  20015#  Air  Force  Academy.  Colo 

DYNAMIC  LOADING  ON  AN  AIRFOIL  DUE  TO  A  GROWING 
SEPARATED  REGION 

James  0  Lang  and  Michael  $  Francis  In  AGARD  Prediction 
of  Aerodynamic  Loading  Feb  1977  12  p  refs  (For  primary 

document  see  N77-19990  11-01) 

Avail  NTIS  HC  A15./MF  A01 

Experiments  examining  the  unsteady  growth  of  a  separated 
region  on  an  airfoil  in  incompressible  flow  are  employed  to  verify 
aspects  of  a  semi  empirical  model  which  attempts  to  predict 
the  loading  and  unsteady  flow  effects  associated  with  the  region 
Measurements  of  surface  pressures  downstream  of  an  oscillating 
fence  type  spoiler  confirm  the  existence  of  the  two  essential 
features  of  the  model,  namely,  a  lag  in  the  growth  of  the  separation 
zone  due  to  the  unsteady  nature  of  the  flowfield.  and  modification 
of  the  approximate  roof  top  pressure  distribution  associated  with 
a  separating  and  reattaching  shear  layer  which  occurs  on  a  surface 
in  steady  flow  Also  examined  briefly  are  the  effects  of  Reynolds 
number  variation  and  the  observation  of  secondary  flow 
phenomena  Limitations  of  the  model,  including  its  inability  to 
predict  detailed  spatial  and  temporal  distributions  of  pressure 
behavior,  are  discussed  along  with  recommendations  for 
improvements  Author 


N77-20016#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales,  Modane  (France) 

PRESSURES  OVER  A  SHARP-EDGED  AIR  INTAKE 
FUNCTIONING  IN  SUBSONIC  FLOW  AT  REDUCED 
FLOWRATE 

Gerard  Laruelle  and  Paul  Levart  In  AGARD  Prediction  of 
Aerodynamic  Loading  Feb  197  7  12  p  refs  In  FRENCH, 

ENGLISH  summary  (For  primary  document  see  N77  19990 
1 1-01) 

Avail  NTIS  HCA15/MFA01 

A  wind  tunnel  test  set  up  has  been  designed  for  studying 
the  flow  around  the  cowl  with  sharp  leading  edge  of  an  air 
intake  functioning  at  subsonic  velocity  and  with  a  reduced  flowrate 
A  comparison  of  the  pressure  fields  around  the  intake  lip. 
calculated  in  an  approximate  configuration  for  the  free  light  and 
for  that  particular  set-up.  shows  that  local  flows  are  correctly 
simulated  in  the  case  of  moderately  reduced  flowrates  The  forces 
acting  on  the  air  intake  casing  are  dependent  upon  a  separation 
bubble  that  forms  on  the  external  lip  of  the  intake  when  the 
flowrate  »s  sufficiently  reduced  The  method  used  for  calculating 
the  potential  flow  has  been  adapted  to  take  account  of  this 
bubble,  through  parameters  characterizing  it  Author 


N77-26066#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

INTEGRITY  IN  ELECTRONIC  FLIGHT  CONTROL  SYSTEMS 

Apr  1977  367  p 

(AGARD- AG-224:  ISBN-92-835-0192-6)  Avail  NTIS 

HC  A16/MF  A01 


Flight  control  systems  are  described  for  aircraft  safety  and 
reliability  Primary,  automatic,  and  manual  controls  are  discussed 
For  individual  titles,  see  N77  25056  through  N7 7  25079 


N77 -26066#  Systems  Technology.  Inc ,  Hawthorne.  Calif 

A  HISTORICAL  PERSPECTIVE  FOR  ADVANCE  IN  FUGHT 
CONTROL  SYSTEMS 

Duane  McRuer  and  Dunstan  Graham  (Princeton  Umv  New  Jersey) 
In  AGARD  Integrity  in  Electron.  Flight  Control  Systems  Apr 
1977  7  p  refs  (For  primary  document  see  N77-25055  16-01) 
Avail  NTIS  HC  A16/MF  A01 

The  history  of  flight  control  systems  is  discussed  emphasizing 
early  development  of  theory  and  practice  and  automatic  control 
Several  early  control  approaches  are  described,  showing 
improvements  and  changes  in  the  onset  of  aircraft  control 
systems  MCI 


N77-26067#  Sperry  Flight  Systems.  Phoenix.  Ariz. 

CHRONOLOGICAL  OVERVIEW  OF  PAST  AVIONIC  FUGHT 
CONTROL  SYSTEM  RELIABILITY  IN  MILITARY  AND 
COMMERCIAL  OPERATIONS 

S.  S.  Osder  In  AGARD  Integrity  in  Electron.  Flight  Control 
Systems  Apr  1977  17  p  refs  (For  primary  document  see 

N77-25055  16-01) 

Avail:  NTIS  HC  A16/MF  A01 

Flight  control  system  mechanization  advances  are  traced  from 
the  perspective  of  reliability.  Despite  dramatic  advances  in  device 
technology  and  miniaturization,  the  demand  for  more  functions 
tended  to  exceed  the  progress  in  electronics  By  the  latter  1 960's, 
complexity  growth  related  to  system  monitoring  and  redundancy 
management  reached  limitations  of  analog  technology  and  set 
the  stage  for  introduction  of  digital  flight  control  systems  Author 


N77-25058#  Civil  Aviation  Authority,  Redhill  (England). 
SAFETY  CRITERIA  FOR  FAIL-OPERATIONAL  AUTOLAND 
SYSTEMS  AND  THEIR  APPUCATION 

D.  V.  Warren  In  AGARD  Integrity  in  Electron.  Flight  Control 
Systems  Apr.  1977  9  p  ref  (For  primary  document  see 

N77-25055  16-01) 

Avail  NTIS  HC  A16/MF  A01 

The  airworthiness  requirements  for  the  certification  of 
automatic  landing  systems  in  civil  aircraft  include  an  explicit 
statement  of  the  safety  level  to  be  achieved.  For  compliance 
with  these  requirements,  a  safety  assessment  of  the  system 
must  be  made,  and  accepted  by  the  airworthiness  authority  It 
must  contain  a  logical  analysis  which  identifies  all  critical  failure 
conditions  of  the  system  and  shows  that  the  probability  of  each 
is  appropriate  to  the  degree  of  hazard  associated  with  it.  It 
should  also  examine  the  factors  which  influence  the  performance 
of  the  system  and  show  by  means  of  analysis,  simulation,  and 
flight  testing  that  the  safety  level  will  be  acceptable.  The  analysis 
will  establish  the  maintenance  checks  necessary  together  with 
their  frequency,  and  any  other  limitations  on  the  use  of  the 
system.  Author 


N77-25069#  Boeing  Co  .  Wichita.  Kans. 

FUTURE  TRENDS  IN  HIGHLY  RELIABLE  SYSTEMS 
James  I.  Arnold  In  AGARD  Integrity  in  Electron.  Flight  Control 
Systems  Apr.  1977  14  p  refs  (For  primary  document  see 

N77-25055  16-01) 

Avail.  NTIS  HC  A16/MF  A01 

The  need  for  highly  reliable  flight  control  systems  in  both 
control  configured  vehicles  and  conventionally  designed  aircraft 
is  discussed.  Technology  trends  in  the  area  of  control  system 
computation,  electronics,  sensors  and  actuation  are  addressed. 
Increased  use  of  digital  computation  and  signal  multiplexing  in 
future  control  systems  is  considered  inevitable.  Recent  technology 
developments  in  high  density  electronic  packaging,  large  scale 
integration,  and  fiber  optics  will  be  applied  to  achieve  highly 
reliable  electronic  systems.  Component  designs  will  be  required 
to  withstand  potentially  severe  environments  in  the  presence  of 
lightning  or  nuclear  phenomena.  Redundancy  management  will 
continue  to  be  a  prime  driving  force  in  reliable  system  designs 
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The  um  of  in-line  monitoring  to  limit  the  proliferation  of  redundant 
channels  should  find  application  in  future  systems  Maintenance 
and  preflight  self  test  systems  will  play  an  increasingly  vital  role 
in  assuring  the  integrity  of  redundant  flight  critical  systems 

Author 


N77-25060#  Massachusetts  Inst  of  Tech .  Cambridge  Elec 
tronic  Systems  Lab 

A  SURVEY  OF  DESIGN  METHODS  FOR  FAILURE  DETEC¬ 
TION  IN  DYNAMIC  SYSTEMS 

Alan  S  Willsky  In  AGARD  Integrity  in  Electron  Flight  Control 
Systems  Apr  1977  14  p  refs  (For  primary  document  see 

N77  25055  16-01) 

Avail  NTIS  HC  A16/MF  A01 

A  number  of  methods  for  the  detection  of  abrupt  changes 
(such  as  failures)  are  surveyed  in  stochastic  dynamical  systems. 
The  class  of  linear  systems  is  concentrated,  but  the  basic  concepts, 
if  not  the  detailed  analyses,  carry  over  to  other  elements  of 
systems.  The  methods  range  from  the  design  of  specific 
failure-sensitive  filters,  to  the  use  of  statistical  tests  on  filter 
innovations,  to  the  development  of  jump  process  formulations 
Tradeoffs  in  complexity  versus  performance  are  discussed 

Author 


N  77-2506 1#  Ultrasystems.  Inc.  Irvine.  Calif 

CAST:  A  COMPLEMENTARY  ANALYTIC  SIMULATIVE 
TECHNIQUE  FOR  MODELING  COMPLEX.  FAULT- 
TOLERANT  COMPUTING  SYSTEMS 

R.  B  Conn,  P  M  Merryman.  and  K  L  Whitelaw  In  AGARD 
Integrity  in  Electron  Flight  Control  Systems  Apr  1977  27  p 
refs  (For  primary  document  see  N77-25055  16-01) 

Avail  NTIS  HC  A16/MF  A01 

The  complementary  analytic  simulative  technique  (CAST) 
evolved  as  it  became  evident  that  neither  analysis  nor  simulation 
alone  could  satisfy  the  evaluation  requirements  of  complex 
computer  systems  Analytic  modeling  provides  flexibility  and  rapid, 
economical  data  generation  Simulation  permits  computer  system 
details  to  be  included  easily,  but  extensive  data  generation  is 
slow  and  expensive  CAST  permits  the  user  to  obtain  the  best 
features  of  both  analytic  modeling  and  simulation  CAST  is  based 
on  the  desirability  of  accurately  modeling  complex  computer 
systems,  utilizing  closed  form  mathematical  expressions  for  the 
computer  system  failure  probability  This  is  achieved  through 
the  use  of  analytic  models  which  utilize  parameters  determined 
both  by  simulation  and  engineering  characterization  of  the 
computer  system  Author 


N77-25062#  Polytechnic  Inst  of  New  York,  Brooklyn  Div 
of  Computer  Science 

SOFTWARE  RELIABILITY:  ANALYSIS  AND  PREDICTION 

Martin  L  Shooman  In  AGARD  Integrity  in  Electron  Flight 
Control  Systems  Apr  1977  17  p  refs  (For  primary  document 
see  N77  25055  16-01 ) 

(Contract  N00014  67-A-0438  0013) 

Avail  NTIS  HC  A16/MF  A01 

The  types  and  causes  of  software  errors  are  described,  which 
provides  working  definitions  of  software  errors  and  software 
reliability  Some  of  the  basic  data  on  frequency  of  occurrence 
of  errors  are  discussed  Some  of  the  software  reliability  models 
which  were  proposed  are  summarized  This  newly  developed 
probabilistic  model  predicts  reliability  based  on  the  initial  number 
of  errors  in  a  program,  the  number  removed,  and  the  number 
remaining  in  the  program  The  model  constants  are  calculated 
from  operational  test  data  taken  on  the  software  performance 

Author 


N77  260*3#  Marconi  Elliott  Avionic  Systems  Ltd  .  Rochester 
(England)  Flight  Controls  Div 
SOFTWARE  INTEGRITY  THROUGH  VISIBILITY 
G  Belcher  and  T  Egan  In  AGARD  Integrity  in  Electron  Flight 
Control  Systems  Apr  1977  6  p  refs  (For  primary  document 
see  N77  25055  16  01) 

Avail  NTIS  HCA16/MFA01 

Visibility  in  the  construction,  testing  and  safety  analysis  of 
flight  control  systems  is  discussed  A  computer  readable  single 


source  software  specification  which  allows  information  to  be 
retrieved  in  a  more  automated  manner  it  used  to  improve  the 
visibility  A  test  structure  that  can  display  a  complete  correlation 
between  control  functions  as  specified  and  as  implemented  also 
increases  the  visibility  of  the  test  results  A  data  flow  analysts 
based  on  a  complete  cross  reference  and  symbol  tabk  is  used 
as  the  basis  of  a  method  for  increasing  the  visibility  of  the 
dormant  and  common  mode  failure  analysis  Author 


N 77  25064*  IBM  Watson  Reseaich  Center.  Yorktown  Heights 
NY 

TECHNIQUES  FOR  MICROPROGRAM  VALIDATION 

W  C  Carter.  H  A  tllozy.  W  H  Joyner.  Jr .  and  G  B  Leeman 
Jr  In  AGARD  Integrity  in  Electron  Flight  Control  Systems 
Apr  1977  19  p  refs  (For  primary  document  see  N77  25055 

16-01) 

Avail  NTIS  HC  A16/MF  A01 

A  method  for  computer  assisted  verification  of  systems 
controlled  by  microcode  is  presented,  with  examples  of  its 
application  to  actual  implementations  Such  systems  may  be  a 
computer  with  operations  emulated  by  microcode  action  on  a 
simple  processor  or  a  microprocessor  coded  to  perform  a  fixed 
task  The  specifications  for  such  a  design  and  those  for  the 
processor  on  which  it  is  to  be  implemented  are  both  described 
formally,  with  the  code  to  be  certified  supplied  as  data  to  the 
low-level  description  Informally,  corrections  of  the  implementation 
means  that  if  the  specification  description  and  the  machine 
description  begin  computation  with  identical  inputs,  they  will 
get  identical  results  An  interactive  system  of  programs  for  carrying 
out  mathematical  proofs  of  a  formalization  of  this  correspondence 
has  been  written  Its  application- independent  monitor  provides  a 
framework  for  a  goal -directed  attack  on  the  problem,  allowing 
the  user  to  reduce  it  to  subproblems  programs  are  invoked  to 
perform  symbolic  interpretation  of  the  descriptions,  generation 
of  sufficient  conditions  for  correctness,  theorem  proving  and 
simplification  This  system  is  running  and  was  used  to  detect 
and  correct  errors  in  an  actual  microcode  implementation 
preliminary  results  of  these  experiments  are  described  Author 


N77-25065#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahn.  Brunswick  (West  Germany)  Inst  fuel 
Flugfuehrung 

SYSTEM  INTEGRITY  BY  USE  OF  SELF  DIAGNOSING 
FAILURE  DETECTION 

R  Onken  In  AGARD  Integrity  in  Electron  Flight  Control  Systems 
Apr  1977  18  p  (For  primary  document  see  N7 7  25055  16-01) 
Avail  NTIS  HC  A16/MF  A01 

A  definition  of  the  system  integrity  function  is  given  in  order 
to  enable  comparative  evaluation  of  differert  design  approaches 
for  digital  flight  control  systems  with  respect  to  the  system  integrity 
and  mission  suivival  Two  main  failure  detection  methods  are 
analytically  investigated  with  respect  to  the  integrity  function, 
the  passive  failure  detection  and  the  selfdiagnosing  active  failure 
detection  The  HFB  320  experimental  system  is  briefly,  described 
as  an  example  of  the  selfdiagnosing  active  failure  detection 
method  Author 


N77-25066#  Bodenseewerk  Geraerctechmk  G  rn  h  H  Ueberlin 
gen  (West  Germany) 

FAILURE  SELF-DETECTION  IN  DIGITAL  FLIGHT  GUIDANCE 
SYSTEMS 

H  Drt;'  and  W  Meyer  In  AGARD  Integrity  in  Electron  Flight 
Control  Systems  Apr  1977  7  p  (For  primary  document  see 

N77-25055  16-01) 

Avail  NTIS  HC  A16/MF  A01 

Procedures  for  detecting  failures  in  the  hardware  of  the  signal 
processing  are  developed  This  failure  self- detection  is  carried 
out  by  means  of  suitable  test  programs,  and  it  is  supervised  by 
an  external  supervisor  The  design  of  this  supervisor  is  based 
on  the  principle  of  a  watch -dog -timer  Two  supervisor  systems 
are  developed  on  the  basis  of  this  principle  The  improved  version 
allows,  in  addition,  the  execution  of  nommal/actual  value 
comparisons  in  the  supervisor  and  this  increases  the  failure 
self  detection  probability  The  possible  applications  of  the  failure 
self- detection  are  discussed  Author 
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N77  2MM7#  Bcw.ng  Co  Houston  Tor 

SNEAK  CIRCUIT  ANALYSIS  APPLICATION  TO  CONTROL 
SYSTEM  Of  SIGN 

Joe  L  Wilson  and  Robert  C  Qerdy  In  AGARD  Integrity  in 
Electron  Flight  Control  Systems  Apr  1977  6  p  refs  (For 

primary  document  see  N7  7  25055  IS  01) 

Avail  NTIS  HC  A16/MF  A01 

The  development  and  application  of  a  circuit  analysis 
technique  is  presented  The  technique  is  based  on  an  aerospace 
discovery  that  topological  criteria  uhisi  that  can  be  used  to 
recognize  unplanned  operational  modes  of  a  circuit  The  analysis 
technique  involves  encoding  circuitry  data  from  detailed  schema! 
ics  for  computer  processing  The  computer  processing  produces 
simplified  topological  network  trees  which  represent  the  system 
circuitry  The  network  trees  are  analyzed  by  the  application  of 
sneak  circuit  conditions  The  results  obtained  from  a  variety  of 
complei  electrical  systems  analyses  are  also  presented  as 
positive  collaboration  for  this  circuitry  analysis  technique  Author 


N77-2SOSS0  Honeywell  Inc  St  Lours  Park  Minn 

BUILT  IN  TEST  TECHNIQUES  FOR  DIGITAL  FLIGHT 
CONTROL  SYSTEMS 

W  A  PI  ice  In  AGARD  Integrity  in  Electron  Flight  Control 
Systems  Apr  1977  13  p  refs  (For  primary  document  see 

N77  25055  16  01) 

Avail  NTIS  HC  A16/MF  A01 

The  techniques  discussed  are  suitable  for  use  while  the  flight 
control  system  is  performing  its  normal  task  Most  of  these 
techniques  era  also  applicable  on  the  ground  Since  many  inputs 
and  outputs  of  a  digital  flight  control  system  are  analog  signets, 
some  analog  testing  capability  is  rsquired  The  basic  concepts 
of  analog  testing  may  often  be  carried  into  digital  testing  It  is 
shown  that  stimulated  monitoring  is  possible  where  the  item 
under  test  is  time  multiplexed  or  where  the  stimulus  can  be 
designed  to  have  a  negligible  effect  on  the  system  performance 

Author 


N77-3B0SS#  Wales  Umv  Inst  of  Science  and  Technology 
Cardiff 

PRE  FLIGHT  DYNAMIC  CHECKOUT 

0  R  Towill  In  AGARD  Integrity  in  Electron  Flight  Control 
Systems  Apr  1977  15  p  refs  Sponsored  by  the  UK  Ministry 
of  Defence  and  the  UK  Sci  Res  Council  (For  primary  document 
see  N77  25055  16  01) 

Avail  NTIS  HC  A16/MF  A01 

The  advent  of  Fast  Fourier  Transform  algorithms  coupled  to 
the  increasing  availability  of  data  processing  facilities  has  resulted 
in  transfer  function  testing  increasing  enormously  in  popularity 
System  impulse  response,  step  response,  or  frequency  response 
are  ail  satisfactory  dynamic  signatures  related  to  the  transfer 
function  of  the  system  under  test  It  is  sufficient  for  many  pra -flight 
checkout  applications  to  estimate  the  signature  at  just  a  few 
carefully  selected  data  points,  thus  considerably  reducing  test 
time  and  computational  capacity  required  This  in  turn  permits 
the  use  of  special  purpose  hardware  such  as  Fourier  Response 
Analyzers  when  justified  on  cost -benefit  or  logistic  grounds  as 
an  alternate  to  spectral  analysts  methods  The  basic  ground  rules 
for  selecting  system  test  stimuli  and  test  features  for  both  manual 
and  automatic  testing  are  provided  Author 


N77'2S070#  Northrop  Corp  .  Norwood.  Mass  Dept  of  Precision 
Products 

THRESHOLD  LEM  REDUNDANCY  MANAGEMENT  WITH 
ARRAYS  OF  SKEWED  INSTRUMENTS 

J  E  Potter  and  M  C  Suman  In  AGARD  Integrity  in  Electron 
Flight  Control  Systems  Apr  1977  25  p  refs  (For  primary 

document  see  N7 7  25055  16  01) 

Avail  NTIS  HC  Alfl/MF  A01 

The  design  and  implementation  of  redundant  instrument 
systems  are  discussed,  which  provides  a  basis  for  further  work 
on  practical  thresholdless  fault -tolerance  A  worst-case  perform 
a  nee  index  is  developed  which  requires  no  knowledge  about  the 
statistics  of  the  instrument  errors  It  is  shown  that  the  least 
squares  estimator  minimizes  this  index,  but  that  the  resulting 
algorithm  is  not  fault -tolerant  A  fault  -tolerant  algorithm  is  then 
defined  which  uses  the  worst -case  performance  index  to  bound 
the  estimation  error  by  the  product  of  the  index  and  the  RSS 


of  the  individual  instrument  errors  with  the  largest  error  ignored 
the  algorithm  chooses  as  the  estimate  the  value  which  mimmoea 
the  worst  case  index  Numerical  results  indicate  that  useful  error 
bounds  are  realized  Author 


N77-2B071f  Aeronautical  Systems  Orv  .  Wright  Patterson  AFB. 
Ohio 

TIME -01 VI SION  MULTIPLEXED  DATA  SUB  INTEGRATION 
TECHNIQUES 

Erwin  C  G angel  In  AGARD  Integrity  in  Electron  Flight  Control 
Systems  Apr  1977  9  p  refs  (For  primary  document  see 

N77  26055  16  01) 

Avail  NTIS  HCA15/MFA01 

Today,  avionics  are  demanding  an  increasing  proportion  of 
the  resources  available  for  aircraft  weapons  systems  Theta 
avionics  are  providing  increased  cepeMrty  and  accuracy  to  the 
aircraft  weapon  system  but.  also  are  a  pnme  contributor  to 
increased  complexity  and  decreased  reliability  of  the  system 
Digital  avionics  appear  to  offer  the  desired  increase  in  capabilities 
and  performance  without  the  normal  companions  of  tow  refoeMrty 
complexity,  and  high  cost  because  it  is  amenable  to  mechanization 
via  solid  state  devices,  it  is  more  orderly  and  systematic,  and 
provides  growth  and  change  without  major  hardware  modification 
Digital  avionic  integration,  in  order  to  reap  these  benefits  requires 
standard  equipment  interfaces  and  a  standard  approach  to  data 
intercommunication  The  time  division  data  bus  is  the  technique 
that  permits  this  new  concept  of  system  integration  to  emerge 
The  data  bus  evolutions  its  standardization  and  application  are 
presented  The  acquisition  management  and  logistic  benefits  are 
discussed  Author 
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Lab  Inc ).  and  John  H  Wensley  (Stanford  Res  Inst  Menlo 
Park  Calif )  In  AGARD  Integrity  in  Electron  Flight  Control 
Systems  Apr  f077  17  p  refs  (For  primary  document  see 
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Avail  NTIS  HC  A16/MF  A01 

Highly  reliable  fault  tolerant  computer  systems  are  discussed 
for  use  in  flight -cntical  avionic  and  control  systems  of  future 
commercial  transport  aircraft  Such  aircraft  are  envisioned  to 
have  integrated  systems,  to  be  terminally  configured  and  to  be 
equipped  with  fly -by -wire  flight  control  systems  all  of  which 
require  highly  reliable,  fault  tolerant  computers  Two  candidate 
computer  architectures  are  identified  as  having  the  potential  of 
satisfying  the  commercial  transport  aircraft  requirements  Author 
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OBJECTIVES  FOR  THE  DESIGN  OF  IMPROVEO  ACTUATION 
SYSTEMS 

B  H  Earley  In  AGARD  Integrity  in  Electron  Flight  Control 
Systems  Apr  1977  16  p  refs  (For  primary  document  see 

N7 7  25065  16  01) 

Avail  NTIS  HC  A16/MF  A01 

Actuation  system  reliability  it  particularly  critical  to  the  success 
of  modern  Flight  Control  System  (FCS)  techniques  which  utilize 
high  authority  electrical  controls  The  reliability  combined  with 
typical  performance  requirements  have  a  substantial  affect  on 
the  actuator  resulting  m  a  high  level  of  sophistication,  complexity 
attendant  high  cost,  and  reduced  maintainability  A  description 
of  actuation  systems  evolution  and  several  redundant  system 
approaches  are  included  Significant  redundant  system  criteria 
are  discussed  followed  by  a  series  of  design  objectives  pertinent 
to  relief  of  typical  actuator  problems  A  banc  design  approach 
is  also  recommended  to  assure  timely  integration  of  the  FCS  in 
the  vehicle  design  process  and  proper  interfacing  of  the  primary 
technical  disciplines  The  implementation  and  benefits  of  actuation 
system  development  programs  are  discussed,  and  several  new 
actuation  concepts  are  mentioned  Author 
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F  IS  FUGMT  CONTROL  SYSTEM  DEVELOPMENT 

David  L  Carieton  In  AGARD  Integrity  in  Electron  Flight  Control 
Systems  Apr  1977  9  p  refs  (For  primary  document  see 
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Avail  NTIS  HC  A 18/  MF  A01 

The  purpose  of  this  paper  is  to  outline  development  procedures 
required  to  implement  the  fly  by  wire  flight  control  system  in 
the  F  16  aircraft  Several  developmental  efforts  were  required 
to  implement  the  flight  control  system  into  the  aircraft  These 
efforts  include  the  design  and  development  of  specific  hardware, 
including  the  sensors,  actuators,  and  the  flight  control  computer 
itself  Once  the  subsystems  were  developed  the  process  of 
integration  and  definition  of  the  flight  control  system  became  a 
developmental  effort  Once  the  hardware  was  integrated  into 
the  aircraft,  the  developmental  effort  then  swung  towards 
on  aircraft  tests  to  ensure  that  the  flight  control  system  was 
compatible  with  the  airframe  within  the  operational  flight  envelope 
Once  these  ground  tests  were  completed  the  development  effort 
then  concentreted  on  the  flight  test  portion  of  the  program 
where  the  flight  control  system  was  optimized  precision  tracking 
■n  the  air  superiority  and  ground  attack  role  The  F  16  flight 
control  system  development  wes  rather  unique  inasmuch  as  it 
was  a  two  fold  effort  A  development  effort  was  undertaken  to 
ensure  that  the  prototype  aircraft  could  indeed  meet  the  safety 
of  flight  requirements  and  then  the  effort  swung  towards  full 
scale  development  of  the  fly  by  wire  flight  control  system  for  a 
production  aircraft  application  The  process  is  illustrated  to  expand 
upon  the  development  process  and  show  how  the  various  steps 
interact  It  also  demonstrates  the  iterative  nature  of  the 
process  Author 
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D  G  Bailey  and  K|#ll  Folkesson  (SAAB  SCANIA  Lmkoping 
Sweden)  In  AGARD  Integrity  m  Electron  Flight  Control  Systems 
Apr  1 3 7 7  II  p  (fo»  primary  document  see  N77  26055  16  Off 
Avail  NTIS  HC  A 16/ MF  A01 

Adequate  in  flight  fail  safety  was  verified  by  demonstrating 
that  the  m  flight  monitoring  function  was  extremely  effective  in 
detecting  potentially  catastrophic  failure  modes  (Potentially 
catastrophic  failure  modes  are  those  that  produce  transient*  in 
excess  of  specified  limits  I  Effectiveness  in  detecting  potentially 
catastrophic  failure  modes  wes  demonstrated  to  be  welt  above 
99  percent  Overall  fault  detection  including  potentially  cat 
astrophic  as  well  as  non  catastrophic  failure  modes  was  closer 
to  97  percent  The  effectiveness  of  the  in  flight  monitoring  lunction 
wes  demonstrated  to  be  compatible  wth  the  allowable 
une  millionth  catastrophic  failure  probability  io<  a  90  minute 
mission  Author 
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DESIGN  AND  TEST  EXPERIENCE  WITH  A  TRIPLY  RE 
OUNOANT  DIGITAL  FLY  SY  WIRE  CONTROL  SYSTEM 

Kenneth  J  Szalai  Philip  G  Fellemen  (Charles  Stark  Draper  Lab 
Inc.  I  Joseph  Gera  (NASA  Langley  Res  Center),  end  Richard  D 
Glover  (NASA  Johnson  Space  Center)  In  AGARD  Integrity  m 
Electron  Fhght  Control  Systems  Apr  1977  30  p  refs  (For 

primary  document  see  N7  7  25055  16  01) 

Aver!  NTIS  HC  A16/MF  A01 

A  triplex  digital  fly-by  wire  flight  control  system  was  developed 
and  then  installed  m  e  NASA  F  8C  aircraft  to  provide  fail  operative, 
full  authority  control  Hardware  and  software  redundancy 
management  techniques  were  designed  to  detect  and  identify 
failures  in  the  system  Control  functions  typical  of  those  protected 
for  future  actively  controlled  vehicles  were  implemented  The 
principal  design  features  of  the  system  the  implementation  of 
computer,  sensor  and  actuotor  redundancy  management  and  the 
ground  test  results  are  described  An  automated  test  program 
to  verify  sensor  redundancy  management  software  is  also 
described  Author 
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The  L  TOM  flight  controls  primary  and  automatic  are 
described  which  are  of  interest  because  of  the  state  of  the  an 
advancements  and  the  improvements  which  they  represent  The 
flying  tail  primary  control  system,  its  rationale  and  design  features 
are  dealt  with  in  some  detail  Integration  of  primary  controls 
with  automatic  flight  controls  is  treated  and  the  direct  lift  control 
system  and  roll  control  briefly  described  The  automatic  controls 
are  described  with  emphasis  on  the  yaw  stability  augmentation 
system  and  the  automatic  landing  system  The  former  is  in  concept 
an  active  control  system  in  that  design  loads  are  predicated  on 
its  availability  The  latter,  for  the  final  stage  of  landing  in 
Category  3  conditions,  is  the  forerunner  of  the  fly  by  wire  concept 
for  commercial  transports  System  rationale  or  design  features 
which  enhance  safety  and  reliability  are  treated  Author 
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FLIGHT  CONTROLS  FOR  THE  CONCORDE  (LES  COM 
MANDES  DE  VOL  DE  CONCORDE) 

M  Bossard  and  R  Deque  In  AGARD  Integrity  in  Electron 
Flight  Control  Systems  Apr  1977  12  p  In  FRENCH  (For 
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A  description  of  various  flight  controls  for  Concorde  is 
presented  System  components  are  listed  and  performance 
characteristics  are  discussed  Electrical  flight  systems  based  on 
the  utilization  of  digital  techniques  which  can  be  applied  to 
supersonic  transport  aircraft  of  second  generation  were  briefly 
evaluated  Transl  by  B  B 
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A  HIGH  RELIABILITY.  HIGH  INTEGRITY  FLIGHT  CONTROL 
SYSTEM  FOR  HELICOPTERS 

P  Robinson  J  Mesdows  (Smith*-  Industries  Ltd  Gloucestershire 
Eng)  )  and  C  M  Copage  (Smiths  Industries  Ltd  Gloucestershire. 
Engl  )  In  AGARD  Integrity  in  Electron  Flight  Control  Systems 
Apr  1977  15  p  refs  (For  primary  document  see  N77  25055 
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Some  of  the  operations  which  helicopters  may  be  required 
to  carry  out  at  night  and  in  poor  visibility  are  briefly  described 
Because  of  the  high  pilot  work  load  likely  to  arise  in  these 
situations,  it  is  argued  that  the  helicopter  should  be  equipped 
with  an  autostabitization  system  having  a  defect -survival  capability 
One  system  to  meet  this  requirement,  together  with  quantitative 
system  reliability  and  integrity  requirements,  was  developed  and 
manufactured  for  a  Sea  King  helicopter  This  system  is  triplex, 
with  digital  computation,  and  has  the  development  potential  to 
include  autopilot  facilities,  more  sophisticated  control  techniques, 
and  extended  system  redundancy  The  redundancy  philosophy 
and  the  approach  to  assessment  of  system  reliability  and  integrity 
are  described,  together  with  salient  design  and  engineering  details 
of  the  system  Also  an  indication  is  given  of  future  trends  m 
the  technology  Author 
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FLOW 
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The  prediction  and  description  of  the  separated  flow 
environment  and  the  essential  effects  of  airframe  response  on 
individual  aircraft  components  is  reviewed  along  with  flutter, 
aeroelastic  instabilities,  and  other  static  and  dynamic  aeroelastic 
problems  Analytical  approaches,  wind  tunnel  tests  as  weft  as 
flight  test  techniques  ere  included  For  individual  titles,  see 
N77  31074  through  N77  31091 
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N77-31074f  Hawker  SiddeJey  Aviation  Ltd .  Kingston  upon 
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UNSTEADY  AIRLOADS  IN  SEPARATE D  AND  TRANSONIC 
FLOW 

C  L  Bore  In  AGARD  Unsteady  Airloads  in  Separated  and 
Transonic  Flow  Apr  1977  9  p  (For  primary  document  see 

N77  31073  22  01) 

Avail  NT1S  HCA12/MFA01 

The  papers  dealing  with  unsteady  loads  arising  from  separated 
flow  that  were  presented  at  the  AGARD  Fluid  Dynamics  Panel's 
symposium  on  Prediction  of  Aerodynamic  loading  are  reviewed 
The  principal  topics  discussed  include  dynamic  phenomena  arising 
from  aircraft  maneuvers  transient  dynamic  stall  loads,  and 
methods  for  predicting  buffet  Author 
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C  F  Coke.  D  W  Riddle,  and  C  Hwang  (Northrop  Corp . 
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and  Transonic  Flow  Apr  1977  25  p  refs  (For  primary  document 
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Broadband  rms.  spectral  density,  and  spatial  correlation 
information  that  characterises  the  fluctuating  pressures  and  forces 
that  cause  aircraft  buffet  is  presented  The  mam  theme  is  to 
show  the  effects  of  elasticity  In  order  to  do  so.  data  are  presented 
that  were  obtained  in  regions  of  separated  flow  on  wings  of 
wind-tunnel  models  of  varying  stiffness  and  on  the  wing  of  a 
full-scale  aircraft.  Reynolds  number  effects  on  the  pressure 
fluctuations  are  also  discussed  Author 
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PREDICTION  OF  TRANSONIC  AIRCRAFT  BUFFET  RE 
SPONSE 

A  ties  M  Cunningham.  Jr  and  David  B  Benepe.  Sr  In  AGARD 
Unsteady  Airloads  in  Separated  and  Transonic  Flow  Apr  1977 
21  p  refs  (For  primary  document  see  N77-31073  22  01) 
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A  method  for  predicting  aircraft  buffet  response  is  briefly 
reviewed  Rigid  wind  tunnel  model  fluctuating  pressure  data  are 
used  to  form  buffet  forcing  functions  to  which  airplane  responses 
are  calculated  with  a  mathematical  dynamic  model  of  the  airplane 
Buffet  pressure  data  on  the  wing  are  used  to  estimate  fluctuating 
loads  on  the  homontal  tail  By  including  the  extremes  of 
phasing  and  contributions  of  symmetric  and  antisymmetric  airplane 
responses,  predicted  upper  and  lower  bounds  are  established 
The  method  is  applied  to  a  variable  sweep  fighter  aircraft  and 
predicted  results  are  compared  with  flight  test  data  The  types 
of  buffeting  flow  considered  for  various  wing  sweep  angles  include 
separated  and  vortex  flows  as  well  as  oscillating  shocks  The 
current  method  is  compared  with  three  other  methods  in  the 
correlation  with  flight  test  data  The  inherent  scatter  of  flight 
data  is  discussed  as  well  as  probable  sources  of  the  scatter  A 
mechanism  is  described  by  which  wing  torsional  motion  and 
shock  oscillation  couple  to  produce  relatively  severe  buffeting 
conditions  at  a  forward  wing  sweep  The  importance  of  considering 
buffet  fatigue  damage  on  secondary  structure  is  discussed 

Author 
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THE  OYNARIIC  RESPONSE  OF  WINGS  IN  TORSION  AT 
HIGH  SUBSONIC  SPEEDS 

G  F  Moss  and  D  Pierce  In  AGARD  Unsteady  Airloads  in 
Separated  and  Transonic  Flow  Apr  1977  21  p  refs  (For 
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The  structural  response  of  aircraft  wings  to  aerodynamic 
excitation  at  conditions  appropriate  to  maneuvers  at  high  subsonic 
speeds  is  discussed  Reference  is  made  to  wind  tunnel  experiments 
using  models  specially  designed  to  deform  under  test  in  a  realistic 
way  as  wall  as  rigid'  models  of  conventional  construction  The 
primary  torsion  mode  of  vibration  of  the  wings  tended  to  be 
strongly  excited  under  some  aerodynamic  flow  conditions  on 


the  flexible  models  used,  and  in  some  cases  the  amplitude  was 
large  and  similar  to  single -degree -of -freedom  flutter  m  character 
Data  from  some  flight  tests  is  quoted  to  demonstrate  that  this 
type  of  response  may  well  occur  in  practice  Author 
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EVALUATION  OF  VIBRATION  LEVELS  AT  THE  PILOT  BEAT 
CAUSED  BY  WING  FLOW  SEPARATION 

J  Becker  end  K  Dau  (Veremigte  Ffogtechmsche  Werke-Fokker 
GmbH.  Bremen.  West  Germany)  In  AGARO  Unsteady  Airloads 
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Examples  of  the  evaluation  of  vibration  levels  on  the  pilot 
seat  are  presented  The  first  deals  with  the  results  of  km  speed 
measurements  on  a  strake  wing  modal  with  and  without  flap 
and  slats,  including  the  affect  of  leading  edge  Wowing,  in  the 
incidence  region  0  less  than  or  aqual  to  alpha  last  than  or 
aqual  to  90  deg  The  second  example  demonstrates  the  results 
obtained  by  the  method  based  on  measurements  of  fluctuating 
pressures  on  rigid  models  for  two  configurations  with  25  and 
45  degree  wing  sweep  in  the  high  subsonic  region  (0  7  less 
than  or  equal  to  M  less  than  or  aqual  to  085)  Author 
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MEASUREMENTS  OF  BUFFETING  ON  TWO  BE  DEG  DELTA 
WINGS  OF  DIFFERENT  MATERIALS 

D  C  Mabey  and  G  F  Butlar  In  AGARD  Unsteady  Airloads 
in  Separated  and  Transonic  Flow  Apr  1977  14  p  refs  (For 
primary  document  see  N77  31073  22-01) 
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Measurements  of  buffeting  were  made  on  two  65  deg  delta 
wings,  one  made  of  steel  and  the  other  of  magnesium  A 
nondimensionaf  buffet  excitation  parameter  was  derived  from 
measured  values  of  the  rms  buffeting  response  and  total 
damping  ratio  The  materials  were  selected  so  that  the  resonant 
frequencies  of  the  wings  were  almost  the  same,  white  giving  a 
significant  variation  of  response  and  damping  ration  under  identical 
free  stream  conditions  The  wings  were  tested  at  Mach  numbers 
of  0  35.  0  7  and  1  4  and  the  Reynolds  number  was  varied  over 
a  wide  range  The  results  showed  that  the  buffet  excitation 
parameter  for  the  first  bending  model  was  virtually  identical  for 
both  wings  and  was  independent  of  Reynolds  number,  except 
at  very  low  Reynolds  numbers  A  significant  level  of  eerodynemic 
damping  was  measured  on  the  magnesium  wing,  and  the 
experimental  values  agreed  well  with  estimates  made  using  slander 
wing  theory  Author 
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OYNAMIC  LOADING  OF  AIRFRAME  COMPONENTS 
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The  design  of  modern  combat  aircraft  is  discussed  in  farms 
of  structure I  fatigue  life  Unsteady  loads  due  to  separated  flow 
conditions  in  maneuvering  flight  are  examined  Dynamic  loads 
on  a  modem  variable  sweep  wing  combat  aircraft  art  predicted 
making  use  of  wing  tunnel  model  teats  and  results  from  flight 
tests  The  predictions  are  compared  with  available  prototype  flight 
measurements  Author 
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AIRFRAME  RESPONSE  TO  SEPARATED  FLOW  ON  THE 
SHORT  HAUL  AIRCRAFT  VPW  B14 

Helmut  Zimmermann  and  Guenter  Kreni  In  AGARO  Unsteady 
Airloads  in  Separated  and  Transonic  Flow  Apr  1977  9  p 

refs  (For  pnmary  document  sea  N77-31073  22  01) 
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Using  the  VFW  614  aircraft  as  an  example  the  influence  of 
an  intermittent  jet  flow  on  sub-structures  outside  known  |et 
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boundanM  is  iNusttatsd  Effscts  comparable  lo  those  duo  to  the 
engine  tat  ere  caused  also  by  the  wake  of  movable  wing  parts 
such  as  spoilers  and  airbrakes  The  VFW  614  is  used  again  as 
an  example  to  illustrate  the  occurrence  of  horuontal  tail  buffet 
due  to  flow  disturbances  for  outside  the  spoiler  wake  region, 
and  to  describe  the  steps  taken  to  eliminate  this  type  of  buffet 
Several  examples  of  flow  separation  with  ensuing  buffeting  which 
typically  occur  m  the  course  of  flight  trials,  and  measures  to 
combat  these  disturbances  are  discussed  Author 
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TAIL  RESPOMK  TO  PROPELLER  FLOW  ON  A  TRANSPORT 
AIRPLANE 

L.  Chesta  In  AGARD  Unsteady  Airloads  in  Separated  and 
Transonic  Flow  Apr  19/7  13  p  (For  primary  document  tee 
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The  results  of  a  flight  investigation  on  tail  vibrations  on 
transport  aircraft  and  the  measures  taken  to  overcome  the 
subsequent  problems  are  described  Factors  studied  include  (1) 
the  source  of  vibrations;  (2)  the  flight  conditions  in  which  they 
occur;  and  (3)  the  impact  of  the  vibration  level  on  the  fatigue 
life  It  is  concluded  that  the  three  propeller  blades  and  the 
associated  airscrews  are  the  excitation  source  of  the  vibrations. 

Author 
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FECT 

In  AGARO  Unsteady  Airloads  in  Separated  and  Transonic  Flow 
Apr  1977  7  p  refs  (For  primary  document  see  N77  31073 

22-01) 

Avail  NTIS  MC  A12/MF  A01 

An  application  in  a  flutter  calculation  for  the  Viggen  aircraft 
of  a  program  system  for  aeroeiastic  calculations  is  briefly  desenbed 
The  result  which  is  checked  against  an  mdepedent  calculation 
shows  that  a  large  flutter  margin  exists  For  increasing  angle  of 
incidence,  however,  the  margin  may  decrease  due  to  the  effect 
of  the  leading  edge  vortices  An  estimate  of  the  decrease  was 
obtained  by  applying  a  correction  factor  based  on  measured 
pressure  distributions  for  steady  flow  to  the  calculated  lift 
distribution  Author 


N77-31OS40  Air  Force  Flight  Dynamics  Lab.  Wright  Patterson 
AFB.  Ohio  Dynamics  Lab 

A  RRIEF  OVERVIEW  OF  TRANSONIC  FLUTTER 
PROBLEMS 

Walter  J.  Mykytow  In  AGARD  Unsteady  Airloads  in  Separated 
and  Transonic  Flow  Apr  1977  13  p  refs  (For  primary  document 
see  N77  31073  22  01) 

Avail  NTIS  HC  A12/MF  A01 

A  framework  of  industrial  flutter  problems  with  particular 
emphasis  on  the  impact  tor  the  speed  region  is  provided  Flutter 
stability  boundaries  are  given  re-emphasizing  the  critical  design 
conditions  present  in  the  transonic  flight  region  The  re-emphasis 
is  accomplished  using  results  from  research  flutter  model  tests, 
aircraft  design,  and  development  model  tests,  and  aircraft  flight 
damping  measurements  B  B 


N77  310S5#  National  Aerospace  Lab  .  Amsterdam  (Netherlands) 

UNSTEADY  AIRLOADS  ON  AN  OSCILLATING  SUPERCRITI¬ 
CAL  AIRFOIL 

N  Tijdeman.  P  Schippers,  and  A  J  Pearsoon  In  AGARD 
Unsteady  Airloads  in  Separated  and  Transonic  Flow  Apr  1977 
15  p  refs  (For  primary  document  see  N77  31073  22-01) 

Avail  NTIS  HC  A12/MF  A01 

Results  are  presented  of  unsteady  pressure  measurements 
on  a  two-dimensional  model  of  the  supercritical  NLR  7301  airfoil 
performing  pitching  oscillations  about  an  axis  at  40  per  cent  of 
the  chord  Author 


N77-310SS#  General  Dynamics/ Convair  San  Diego  Calif 

THE  TRANSONIC  OSCILLATING  FLAP:  A  COMPARISON 
OF  CALCULATIONS  WITH  EXPERIMENTS 

R  Magnus  and  H  Yosmhara  (Boeing  Co  Seattle)  In  AGARD 
Unsteady  Airloads  in  Separated  and  Transonic  Flow  Apr  1977 
5  p  refs  Sponsored  by  AF  (For  primary  document  see  N77  31073 
22  01) 

Avail  NTIS  HC  A12/MF  A01 

Finite  difference  calculations  based  on  the  exact  mviacid 
aquations  for  an  oscillating  flap  on  an  airfoil  at  M  0  875  are 
compared  to  the  Tijdeman  Schippers  experimental  results  Viscous 
affects  were  incorporated  in  a  phenomenological  manner  using 
viscous  displacement  ramps  Reasonably  good  agree  mem  was 
obtained,  but  with  a  significant  discrepancy  m  the  shock  motions 
attributable  to  a  mismatch  in  the  surface  pressures  upstream  of 
the  shock  Recalculation  at  M  0  854  yielded  results  in  good 
overall  agreement  with  the  experiments  at  M  0  875  for  both 
the  steady  and  the  unsteady  cases  Author 


N77-310S7*#  National  Aeronautics  and  Space  Administration 
Amas  Research  Center.  Moffett  Field.  Calif 

EFFICIENT  SOLUTION  OF  UNSTEADY  TRANSONIC  FLOWS 
ABOUT  AIRFOILS 

W  F  Ballhaus  and  P  M  Goorjian  (Informatics  Corp  .  Palo  Alto 
Calif )  In  AGARD  Unsteady  Airloads  m  Separated  and  Transonic 
Flow  Apr  1977  11  p  refs  Prepared  in  cooperation  with 

AAMRDL  (For  primary  document  see  N77-31073  22-01) 

Avail  NTIS  HC  A12/MF  A01  CSCL  01 A 

An  implicit  finite  difference  procedure  was  developed  for 
the  efficient  solution  of  unsteady  transonic  flow  fields  Sample 
computations  illustrate  applications  of  procedures  to  aerodynamic 
problems  Solutions  ate  presented  that  illustrate  three  types  of 
shock  wave  motion  th,«t  can  result  from  airfoil  control  surface 
oscillations  The  significant  effect  of  wind  tunnel  wall  conditions 
on  these  shock  wave  motions  is  demonstrated  Solution*  are 
also  presented  for  a  simple  aeroeiastic  problem  in  which  the 
flow  field  equations  snd  the  structural  motion  equations  are 
integrated  simultaneously  in  time  Both  stable  and  unstable 
aeroeiastic  interactions  are  considered  The  procedure  is  adapted 
to  compute  unsteady  aerodynamic  force  coefficients  by  the  mdicial 
methoo  Author 


N77-310SS#  Office  National  d Etudes  at  de  Recheiches 
Aerospatiales.  Pans  (France) 

NUMERICAL  CALCULATION  OF  UNSTEADY  TRANSONIC 
FLOWS 

Alain  Lerat  and  Jacques  Sides  In  AGARD  Unsteady  Airloads 
in  Separated  and  Transonic  flow  Apr  1977  10  p  refs  In 

ENGLISH  and  FRENCH  (For  primary  document  see  N77  31073 
22-01) 

Avail  NTIS  HC  A12/MF  A01 

A  finite  difference  method  is  presented  for  the  calculation 
of  inviscid  transonic  flow  over  an  airforf  in  arbitrary  rigid  body 
motion  The  two  dimensional  unsteady  Euler  aquations  in 
conservation  law  form  are  solved  in  a  transformed  plane  defined 
through  a  time  dependent  mapping  The  numerical  scheme  makes 
use  of  several  variants  of  MacCormeck  schema  in  the  space 
domain  with  suitable  matchings  A  mash  refinement  is  used  m 
the  vicinity  of  shock  waves  The  slip  condition  is  satisfied  on 
the  exact  airfoil  surface  and  the  boundary  condition  at  downstream 
infinity  takes  into  account  the  nonhomentropy  of  the  flow 
Calculations  are  made  of  the  unsteady  flow  over  the  airfoil 
oscillating  m  pitch  at  Mach  0  8  Author 


N77-31O8S0  Royal  Aircraft  Establishment  Farnborough 
(England)  Structures  Dept 

A  PRACTICAL  FRAMEWORK  FOR  THE  EVALUATION  OF 
OSCILLATORY  AEROOVNAMIC  LOADING  ON  WINGS  IN 
SUPERCRITICAL  FLOW 

H  C  Garner  In  AGARD  Unsteady  Airloads  in  Separated  and 
Transonic  Flow  Apr  1977  15  p  refs  (For  primary  document 

see  N77-31073  22  01) 

Avail  NTIS  HC  A12/MF  A01 

An  approximate  theoretical  treatment  is  devised  in  terms  of 
nonlinear  steady  surface  pressure  and  linear  oscillatory  loading 
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The  steady  date  are  taken  eithei  from  transonic  small  perturbation 
theory  or  from  static  measurements  of  surface  pressure  The 
resulting  theoretical  or  semi  empirical  method  can  take  account 
of  stream  Mach  number  mean  incidence  mode  of  oscillation 
frequency  and  amplitude  The  calculations  are  organised  into  a 
computer  program  the  scope  and  broad  details  of  which  are 
outlined  Its  first  application  is  in  support  of  a  wind  tunnel  study 
of  a  rigid  half  wing  with  freedom  to  rotate  about  a  swept  avis 
The  experiment  provides  measurements  of  steady  and  oscillatory 
pressure  distributions  over  the  range  of  Mach  number  from  0  60 
to  0  86  The  oscillatory  results  are  compared  with  calculations 
from  Unearned  theory  and  from  the  present  method  m  its 
theoretical  and  semi  empirical  forms  Like  the  dynamic  expert 
ments  the  calculations  show  targe  differences  between  oscillatory 
chordwise  load  distributions  under  subcnhcal  and  supercritical 
conditions  In  particular  the  region  surrounding  a  shockwave 
exhibits  large  and  rapid  changes  m  both  amplitude  and  phase 
of  the  measured  loading  which  are  reproduced  qualitatively  in 
the  calculations  The  resulting  generalized  aerodynamic  forces 
are  found  to  depend  significantly  on  the  development  of 
supercritical  How  The  method  should  provide  an  economical 
indication  of  the  influence  of  mean  flow  on  the  flutter  aerodynamics 
in  the  lower  transonic  regime  Author 


N77-31080*#  Boeing  Commercial  Airplane  Co  Seattle.  Wash 
Flutter  Research  Group 

APPLICATION  OP  A  PINITf  DIFFERENCE  METHOO  TO  THE 
ANALYSIS  OP  TRANSONIC  PLOW  OVER  OSCILLATING 
Al SPOILS  ANO  WINGS 

Warren  H  Weathenll.  James  D  Sebastian  (Boeing  Computer 
Services.  Inc.  Seattle)  and  F  Edwards  Ehlers  In  AGARD 
Unsteady  Airloads  in  Separated  end  Transonic  Flow  Apr  1977 
13  p  refs  (For  primary  document  see  N77  31073  22  01) 
(Contract  NASI  14204) 

Avail  NTIS  HCA12/MFA01  CSCL  01A 

A  finite  difference  method  for  solving  the  unsteady  flow 
about  harmonically  oscillating  wings  is  investigated  The  procedure 
is  based  on  separating  the  velocity  potential  into  steady  and 
unsteady  parts  and  lineanng  the  resulting  unsteady  differential 
equation  for  small  disturbances  Solutions  are  obtained  using 
relaxation  procedures  The  means  for  improving  the  solution 
stability  characteristics  of  the  relaxation  process  are  explored  A 
direct  procedure  is  formulated  which  permits  obtaining  solutions 
for  combinations  of  Mach  number  and  reduced  frequency  for 
which  the  relaxation  process  has  proved  unstable  The  pressure 
distribution  for  an  aspect  ratio  5  rectangular  wing  oscillating  in 
pitch  is  presented  Author 


N77-310B1#  Flow  Research.  Inc  Kent  Wash 

NUMERICAL  SOLUTION  OP  THE  UNSTEADY  TRANSONIC 
SMALL- DISTURBANCE  EQUATIONS 

M  M  Hafez.  M  H  Rizk.  and  E  M  Murmen  In  AGAR0  Unsteady 
Airloads  m  Separated  end  Transonic  Flow  Apr  1977  13  p 

reft  (For  primary  document  see  N77-31073  22-01) 

(Contract  F33615  76  C  3007) 

Avail  NTIS  HCA12/MFA01 

Problems  that  occur  in  tha  small  unsteady  harmonic 
perturbation  approach  of  calculating  transonic  fluttar  problems 
ere  examined  Numerical  instability  that  occurs  in  the  relaxation 
procedure  for  solving  the  reduced  potential  equation  is  studied, 
the  instability  results  in  a  critical  reduced  frequency  (for  a  given 
Mach  number)  beyond  which  relaxation  so!  jt ions  are  divergent 
A  numerical  treatment  of  Helmholtz a  equation  by  iterative 
techniques  studied  end  e  one  dimensional  model  is  computed 
to  demonstrate  a  suggested  solution  The  second  problem  is  to 
properly  treat  the  movement  of  e  shock  wave  caused  by  the 
harmonic  perturbation  of  the  body  The  chock  movement  is 
described  by  a  special  aquation,  which  is  derived  from  a  consistent 
perturbation  expansion  for  the  nonlinear  differential  equation  and 
from  shock  lump  relations  Author 


N78  10OO8#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pane  (France) 

SELECTED  PAPERS  ON  ADVANCED  DESIGN  OP  AIR 
VEHICLES 


Antonio  Fern  Aug  1977  133  p  refs 

< AGARD  AG  226  ISBN  92  836  1263  7)  Avail  NTIS 
HC  A07/MF  A01 

Research  and  Development  on  SST  protect  in  the  USA 
ere  presented  Engine  design  air  pollution  and  aerodynamic  drag 
are  emphasized  For  individual  titles  see  N78  10006  through 
N78  10016 


N78- 10QQ8*|  Advisory  Group  for  Aerospace  Research  and 
Development.  Pens  (France) 

POSSIBILITIES  ANO  GOALS  FOR  THE  FUTURE  SST 

Antonio  Fern  In  rts  Selected  Papers  on  Advanced  Design  of 
Air  Vehicles  Aug  1977  p  3  12  refs  Repr  from  J  Aircraft, 
v  12.  no  12.  Dec  1975  p  919-929  Presented  at  13th  AIAA 
Aerospace  Set  Meeting.  Pasadena.  Calif.  20  22  Jan  1975  (For 
availability  see  N78  10005  01  01) 

(Grants  NGL  33-016  1 19.  NGR  33  016  131) 

(AIAA  Paper  75-254)  Avail  NTIS  HC  A07/MF  A01  CSCL 
01C 

An  analysis  and  avaluation  of  the  social  value  of  the  SST 
protect  are  presented  It  <s  emphasized  that  the  means  of  civil 
mass  transportation  reaching  the  seme  range  available  to  military 
decrease  the  tension  among  neighboring  nations  and  reduce 
human  fatigue  The  present  status  of  the  SST  in  the  United 
States  together  with  the  future  goals  are  described  J  M 


N7S- 10007*|  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

REVIEW  OP  PRORLEMB  IN  APPLICATION  OP  SUPERSONIC 
COMBUSTION 

Antonio  Ferri  In  its  Selected  Papers  on  Advanced  Design  of 
Air  Vehicles  Aug  1977  p  13-30  refs  Repr  from  J  Roy 
Aeronaut  Soc  (Engl),  v  68.  no  645.  Sep  1964  p  575  595 
(For  availability  see  N78  10005  01  01) 

(Contracts  NASS  2686  AF  49(638)  991.  AF  33(657)10463) 
Avail  NTIS  HC  A07/MF  A01  CSCL  21 B 

The  problem  of  an  breathing  engines  capable  of  flying  at 
very  high  Mach  numbers  is  described  briefly  Possible  performance 
of  supersonic  combustion  remfets  is  outlined  briefly  and  the 
supersonic  combustion  process  is  described  Two  mechanrsms 
of  combustion  are  outlined  one  is  supersonic  combustion 
controlled  by  convection  process,  and  the  second  is  controlled 
by  diffusion  The  parameters  related  to  the  combustion  process 
are  discussed  in  detail  Data  and  analyses  of  reaction  rates  and 
mixing  phenomena  are  represented  the  flame  mechanism  is 
discussed  and  experimental  results  are  presented  Author 


N7S  10008|  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

A  CRITICAL  REVIEW  OP  HETEROGENEOUS  MIXING 
PROSUMS 

Antonio  Fern  In  its  Selected  Papers  on  Advanced  Design  of 
Air  Vehicles  Aug  1977  p  31-41  refs  Repr  from  Astronaut 
Acta  (Austria),  v  13.  nos  5-6.  49681  p  453-465  Presented 
at  Intern  Acad  of  Astronautics  Symp  on  Fluid  Dyn  of 
Heterogeneous  Multi- Phase  Continuous  Media.  Naples.  3  6  Oct 
1966  (For  availability  see  N78- 10005  01-01) 

(Contract  AF  33(615)  2215.  AF  Proj  7064) 

Avail  NTIS  HC  A07/MF  A01 

A  critical  raviaw  of  available  analyses  of  mixing  phenomena 
is  presented  The  limitations  of  the  assumption  of  the  boundary 
layer  types  of  approximation  in  the  analysis  of  mixing  and  of 
viscous  flows  at  high  Mach  numbers  ere  discussed  Methods  of 
analysis  are  described  where  the  shortcomings  introduced  by 
any  boundary  layer  type  of  approximation  are  avoided  The 
application  of  such  type  of  analysis  to  supersonic  mixing  problems 
which  produce  large  pressure  venation,  and  to  low  density 
hypersonic  flow  is  outlined  The  problem  of  obtamrng  information 
on  transport  properties  from  experimental  measures  is  discussed 
The  difficulties  of  producing,  experimentally,  a  well-defined 
turbulent  mixing  of  two  streams,  especially  at  low  spaed,  ere 
pointed  out  It  is  shown  that  small  pressure  gradients  usuefty 
present  in  any  experiment  of  mixing  produces  strong  effects  on 
the  velocity  profiles  of  axially  symmetric  ;ets  where  focusing  of 
waves  is  possible  New  types  of  phenomena  occurring  in  mixing 
in  tha  presence  of  pressure  gradients  and  chemical  reaction  are 
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discussed  Formation  of  reverse  flow  in  axially  symmetric 
streams  far  from  the  axis  of  mixing,  due  to  small  pressure  gradients, 
when  mixing  with  combustion  takes  place  is  demonstrated 
analytically  and  experimentally  Author 


N7S- 100091  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

ANALYSIS  OF  FLUID  DYNAMICS  OF  SUPERSONIC 
COMBUSTION  PROCESS  CONTROLLED  BY  MIXING 

Antonio  Fern  and  Herbert  Fox  In  its  Selected  Papers  on  Advanced 
Design  of  Air  Vehicles  Aug  1977  p  43-49  refs  Presented 
at  12th  Intern  Symp  on  Combust  p  1  105  1112  (For  availability 
see  N78  10005  01  01) 

(Contract  F33615  68  C  1 1 14) 

Avail  NTIS  HC  A07/MF  A01 

The  fluid  dynamics  of  supersonic  combustion  is  discussed 
The  interference  between  the  combustion  process  and  the 
supersonic  flow  secondary  to  the  combustion  region  is  described 
Multiple  injector  flow  fields  are  described  from  the  point  of  view 
of  mixing  and  of  interaction  with  the  external  flow  It  is  shown 
that  the  selection  of  injector  location  and  combustion  process 
can  be  utilized  to  produce  compression  waves  of  controlled 
strength  Such  waves  can  be  utilized  to  reduce  the  flow  Mach 
number  in  front  of  subsequent  injectors  This  effect  is  called 
thermal  compression  Engineering  criteria  for  utilization  of  thermal 
compression  are  presented  An  example  of  such  utilization  is 
described  The  example  indicates  that  the  interaction  between 
combustion  and  geometry  is  of  primary  importance  for  the 
fluid  dynamic  process  The  effect  of  this  interaction  cannot  be 
accounted  for  by  a  simple  one-dimensional  analysis  Only  a 
judicious  combination  of  mixing  analyses  and  more  complex 
analyses,  that  takes  into  account  the  formation  and  propagation 
of  the  waves  due  to  combustion,  can  give  detailed  qualitative 
information  on  the  fluid  dynamics  of  supersonic  combustion 

Author 


N78-10010*#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

EFFECTS  OF  LENGTHWISE  LIFT  DISTRIBUTION  ON  SONIC 
BOOM  OF  SST  CONFIGURATIONS 

Antonio  Ferri  and  Ahmed  Ismail  In  its  Selected  Papers  on 
Advanced  Design  of  Air  Vehicles  Aug  1977  p  51-54  refs 
Repr.  from  J  Aircraft,  v  12.  no.  12.  Dec  1975  p  919-929 
(For  availability  see  N78- 10005  01-01) 

(Grant  NGR-33-016-1 19) 

Avail  NTIS  HC  A07/MF  A01  CSCL  20A 

Sonic  Boom  signatures  produced  by  possible  SST  configura¬ 
tions  during  cruise  were  investigated.  It  is  shown  that  optimization 
based  on  a  far  field  analysis  is  not  necessarily  the  optimum  for 
these  conditions.  For  an  airplane  length  of  300  ft.  near-field 
effects  can  be  obtained  when  sufficient  lift  is  generated  near 
the  nose  of  the  airplane  Because  of  the  near-field  effects,  sonic 
booms  with  maximum  overpressures  of  the  order  of  1  lb/ square 
foot  can  be  obtained  with  possible  airplane  configurations  having 
the  same  flight  conditions  at  cruise  Author 


N76-10011*#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

PRACTICAL  ASPECTS  OF  SONIC  BOOM  PROBLEMS 

Antonio  Fern  In  tts  Selected  Papers  on  Advanced  Design  of 
Air  Vehicles  Aug  1977  p  55-63  refs  Presented  at  7th 
Congr  of  the  Intern  Council  of  the  Aeronautical  Set .  Consiglio 
Nazi  delle  Ricerche.  Rome.  14-18  Sep  1970  (For  availability 
see  N78- 10005  01-01) 

(Grant  NGL-33-016-1 19) 

(ICAS-Paper  70-23)  Avail  NTIS  HC  A07/MF  A01  CSCL 
20A 

SST  configurations  selected  from  the  point  of  minimizing 
some  booms  are  investigated  It  is  indicated  that  for  a  total 
length  of  300  ft  and  total  initial  weight  of  the  same  order  as 
the  present  U  S  SST  designs,  sonic  booms  having  shock  pressure 
rise  of  the  order  of  0.6  lb/ square  foot  can  be  obtained  Values 
as  low  as  0  3  are  possible  for  airplanes  designed  for  cross-country 
flights  Author 


NTS- 10012*#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

SONIC  BOOM  ANALYSIS  FOR  HIGH-ALTITUDE  FLIGHT 
AT  HIGH  MACH  NUMBER 

Antonio  Ferri.  Michael  Siclan.  and  Lu  Ting  In  its  Selected  Papers 
on  Advanced  Design  of  Air  Vehicles  Aug  1977  p  65-74  refs 
Repr.  from  Progr  Astronaut  Aeronaut,  v  38.  1975  p  301-320 
Presented  at  AIAA  Aero  Acoustics  Conf .  Seattle,  15-17  Oct 
1973  (For  availability  see  N78- 10005  01-01) 

(Grant  NGL-33-016-1 19) 

(AlAA-Paper  73  1034)  Avail  NTIS  HC  A02/MF  A01  CSCL 
20A 

Numerical  programs  for  the  computation  of  the  flow  field 
from  the  airplane  at  the  flight  altitude  to  the  ground  are  presented 
They  take  into  account  the  nonlinear  effects  of  high  Mach  number, 
the  entropy  change  across  the  shock,  the  entropy  and  enthalpy 
variations  in  the  atmospheric  layer,  and  the  gravitational  effect 
Extension  of  the  programs  for  the  axisymmetric  problems  to 
handle  nonaxisymmetnc  terms  is  described  The  asymmetry  can 
be  caused  by  the  geometry  of  the  body  and  the  lrf»  and  also 
by  the  fact  that  the  variations  in  the  atmospheric  layer  are 
two-dimensional  Numerical  results  for  ground  level  signatures 
of  several  configurations  at  various  flight  conditions  are  pre¬ 
sented  and  compared  with  existing  approximate  theories  to 
demonstrate  the  influences  of  these  nonlinear  effects  Author 


N7S-10013#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

BETTER  MARKS  ON  POLLUTION  FOR  THE  SST 

Antonio  Fern  In  its  Selected  Papers  on  Advanced  Design  of 
Air  Vehicles  Aug  19 77  p  75-78  Repr  from  J  Aircraft, 
v  12.  no  12  Dec  1975  p  919  929  (For  availability  see 
N7 8  10005  01  01) 

Avar!  NTIS  HC  A02/MF  A01 

The  SST  engine  was  investigated  in  terms  of  acceptable 
levels  of  nitrogen  oxides  and  appropriate  specifications  for  engine 
design,  as  in  other  pollution  problems  It  was  found  that  neither 
the  SST  nor  other  aircraft  using  conventional  chemical  fuel  will 
harm  the  upper  atmosphere  by  water  injection,  and  propulsion 
stratagems  can  reduce  the  figure  of  oxides  of  nitrogen  from  the 
400  parts  per  million  in  exhaust  used  two  years  ago  to  1  or  2 
parts  through  the  technology  possible  now  Author 


N7B- 10014*#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

THE  JET  ENGINE  DESIGN  THAT  CAN  ORASTICALLY 
REDUCE  OXIDES  OF  NITROGEN 

Antonio  Ferri  and  Anthony  Agnone  In  its  Selected  Papers  on 
Advanced  Design  of  Air  Vehicles  Aug  1977  p  79-88  refs 
Presented  at  12th  AIAA  Aerospace  Sci  Meeting.  Wash  DC. 
30  Jan.  -  1  Feb  1974  (For  availability  see  N78  10005  01  01) 
(Grant  NGR-33-016-1 31) 

(AIAA-Paper-74-160)  Avail:  NTIS  HC  A07/MF  A01  CSCL 
21E 

The  NOx  pollution  problem  of  hydrogen  fueled  turbojets  and 
supersonic  combustion  ramjets  (scramjets)  was  investigated  to 
determine  means  of  substantially  alleviating  the  problem  Since 
the  NOx  reaction  rates  are  much  slower  than  the  energy  producing 
reactions,  the  NOx  production  depends  mainly  on  the  maximum 
local  temperatures  in  the  combustor  and  the  NOx  concentration 
is  far  from  equilibrium  at  the  end  of  a  typical  combustor  (L 
approximately  1  ft)  In  diffusion  flames,  as  used  m  present  turbojets 
and  scramjets  combustor  designs,  the  maximum  local  temperature 
occurs  at  the  flame  and  is  equal  to  the  stoichiometric  value 
Whereas,  in  the  heat  conduction  flames,  wherein  the  flame 
propagates  due  to  a  heat  conduction  process  away  from  the 
flame  to  the  cooler  oncoming  premixed  unburnt  gases,  the 
maximum  temperature  is  lower  than  in  the  diffusion  flame  Hence 
the  corresponding  pollution  index  is  also  lower  Author 


N78-10016*#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

THE  PROBLEM  OF  POLLUTION  FOR  THE  SST 
Antonio  Ferri  In  ns  Selected  Papers  on  Advanced  Design  of 
Air  Vehicles  Aug  1977  p  89  96  refs  Presented  at  the  9th 
Congr  of  the  Intern  Council  of  the  Aeron  Sci .  Haifa.  Israel 
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25-30  Aug  1974  (For  availability  see  N7 8  10005  01  01) 

(Grant  NGR  33  016  131) 

(ICAS  Paper  74  29)  Avail  NTIS  HC  A07/MF  A01  CSCl 
2 1 E 

A  qualitative  review  of  the  possible  effects  of  the  exhaust 
gases  discharged  by  a  large  fleet  of  SST's  in  the  upper  atmosphere 
is  given  The  review  indicates  the  importance  of  the  NO  production 
•n  the  exhaust  gases  The  mechanism  of  NO  formation  by  the 
combustion  process  is  described  A  method  for  reduction  of  the 
NO  formation  is  presented  Author 


N78-26049#  Advisory  Group  for  Aerospace  Research  and 

Development.  Pans  (France) 

GUIDANCE  AND  CONTROL  DESIGN  CONSIDERATIONS 
FOR  LOW  ALTITUDE  AND  TERMINAL  AREA  FLIGHT 

Apr  1978  316  p  refs  Papers  presented  at  Guidance  and 

Control  Panel  Symp .  Dayton.  Ohio.  17-20  Oct  1977 
IAGARD-CP-240.  ISBN  92-835-1278  2)  Avail  NTIS 
HC  A14/MF  A01 

Navigational  problems  and  collision  avoidance  are  considered 
for  low  altitude  and  terminal  area  flights  Operational  problems, 
terrain  following,  terminal  area,  landing,  weapon  delivery,  and 
system  integration  are  included  For  individual  titles,  see 
N78  26050  through  N78  26073 


N 78- 26060#  Ministry  of  Defence.  London  (England) 

GUIDANCE  AND  CONTROL  FOR  LOW  LEVEL  OFFENSIVE 
AIRCRAFT:  A  ROYAL  AIR  FORCE  VIEW 

G  A  Barnes  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low-Altitude  and  Terminal-Area  Flight  Apr 
1978  5  p  (For  availability  see  N78  26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

The  operational  requirements  for  guidance  and  control  systems 
for  offensive  aircraft,  in  the  central  region  of  Europe,  depend 
both  on  the  weapon  delivery  accuracy  and  on  the  penetration 
tactics  and  weapon  delivery  profiles  The  profiles  are  affected 
by  the  enemy’s  anti-aircraft  defense  system  and  by  weather 
conditions  Possible  parameters  are  suggested  for  aircraft  use  in 
counter  air.  interdiction,  and  close  air  support  roles  JAM 


N78-26051#  National  Aerospace  Lab  .  Amsterdam  (Netherlands) 

THE  GROUND-ATTACK/PENETRATION  MODEL:  A  MONTE 
CARLO  SIMULATION  MODEL  TO  ASSESS  THE  SURVIV 
ABILITY  AND  TO  EVALUATE  TACTICS  FOR  LOW-ALTITUDE 
MILITARY  MISSIONS  IN  AN  ENVIRONMENT  OF  GROUND 
BASED  AIR  DEFENCE  SYSTEMS 

M  H  W  Bovy  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low-Altitude  and  Terminal-Area  Flight  Apr 
1978  5  p  refs  (For  availability  see  N78-26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

In  the  ground  attack/ penetration  model,  the  following  sets 
of  parameters,  each  describing  an  essential  component  of  the 
aircraft  defense  system  interaction,  were  established:  (1)  defense 
system  data  (such  as  detection  performance  data,  fire  control 
computer  performance  data,  missile  data):  (2)  environmental 
factors  (such  as  terrain  features,  meteorological  conditions):  and 
13)  aircraft  characteristics  (aircraft  trajectory,  radar  cross  section. 
ECM  capabilities,  etc  )  This  model  was  used  for  assessing  aircraft 
vulnerability  to  air  defense  systems  JAM 


N78-26052#  l»'chmsche  U mversitaet.  Brunswick  (West 
Germany) 

OPEN-LOOP  COMPENSATION  OF  WIND  SHEAR  EFFECTS 
IN  LOW  LEVEL  FLIGHT 

Rudolf  Brockhaus  and  Peter  Wuest  In  AGARD  Guidance  and 
Control  Design  Considerations  for  Low-Altitude  and  Terminal-Area 
Flight  Apr  1978  19  p  refs  (For  availability  see  N78- 26049 

1 7  01) 

Avail  NTIS  HCA14/MFA01 

Since  efficient  closed  loop  control  of  wind  shear  produces 
high  throttle  activity,  an  open  loop  control  law  was  developed 
that  proved  to  be  very  efficient  without  the  shortcomings  of 
closed  loop  control  An  open  loop  activation  of  throttle  and  spoilers 
was  adequate  to  minimize  the  wind  shear  effects  and  thereby 
to  discharge  the  closed  loop  system  A  very  simple  Kalman 
filter  with  nonlinear  limitation  of  the  second  derivative  of  wind 


velocity  was  found  adequate  to  solve  the  separation  problem 

JAM 


N78-26063#  Royal  Aircraft  Establishment.  Farnborough 
(England)  Flight  Systems  Dept 

AIRCRAFT  RIDE  BUMPINESS  AND  THE  DESIGN  OF 
RIDE  SMOOTHING  SYSTEMS 

J  C  Jones  and  D  E  Fry  In  AGARD  Guidance  and  Control 
Design  Considerations  for  Low-Altitude  and  Terminal-Area  Flight 
Apr  1978  12  p  refs  (For  availability  see  N78-26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

Aircraft  longitudinal  ride-bumpiness  due  primarily  to  aircraft 
rigid-body  response  is  discussed  Results  for  flight  at  high  speeds 
and  low  altitude  are  described  and  the  implications  for  aircraft 
design  deduced,  both  in  terms  of  basic  airframe  considerations 
and  the  use  of  active  controls  Bumpiness  is  distinguished  from 
vibration,  the  former  being  characterized  by  a  sequence  of 
separately  identifiable  g  fluctuations,  referred  to  as  bumps,  the 
latter  being  associated  with  quasi-sinusoidal  oscillations  Using 
statistical  discrete  gust  theory,  bumpiness  is  described  in  terms 
of  g  counts  per  unit  time  i  addition  to  providing  a  quantitative 
measure  of  exceedance  counts  of  arbiaary  g  levels,  this  theory 
allows  the  straightforward  computation  of  the  sharpness  of  a 
bump  in  the  sense  of  the  rise-time  of  a  typical  discrete  fluctuation 
in  normal  acceleration  JAM 


N78-26064#  Northrop  Corp .  Hawthorne.  Calif  Aircraft 
Group 

FLIGHT  CONTROL  SYSTEM  DESIGN  FOR  RIDE  QUALITIES 
OF  HIGHLY  MANEUVERABLE  FIGHTER  AIRCRAFT 

J  F.  Moynes  and  J  T  Gallagher  In  AGARD  Guidance  and 
Control  Design  Considerations  for  Low-Altitude  and  Terminal-Area 
Flight  Apr  1978  21  p  refs  (For  availability  see  N78-26049 
17  01) 

Avail  NTIS  HC  A14/MF  A01 

A  flight  control  system  design  is  presented  that  utilizes  a 
ride  improvement  mode  system  (RIMS)  in  conjunction  with  a 
control  augmentation  system  to  achieve  desired  ride  smoothing 
for  low  altitude  high  speed  flight  conditions  The  targe  amplitude 
flight  simulator  and  the  continuous  system  modeling  program 
were  used  as  the  tools  to  analyze  and  evaluate  ride  qualities  of 
a  highly  maneuverable  fighter  aircraft  in  low  altitude,  high  speed 
flight  conditions  Analysis  included  the  effect  of  the  first  body 
bending  mode  on  ride  quality  and  pilot  evaluations  of  the  RIMS 
as  flown  on  the  large  amplitude  flight  simulator  It  is  demonstrated 
that  significant  improvement  in  ride  quality  on  a  low  wing  loaded 
multipurpose  combat  airplane  could  be  achieved  without  adverse 
impact  on  the  handling  qualities  JAM 


N78-26066#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany).  Inst.  Fuer 
Flugfuehrung. 

FLIGHT  PERFORMANCE  AND  PILOT  WORKLOAD  IN 
HELICOPTER  FLIGHT  UNDER  SIMULATED  IMC  EMPLOY 
ING  A  FORWARD  LOOKING  SENSOR 

R  Beyer  In  AGARD  Guidance  and  Control  Design  Considerations 
for  Low-Altitude  and  Terminal-Area  Flight  Apr  1978  9  p 

refs  (For  availability  see  N78-26049  17-01) 

Avail:  NTIS  HC  A14/MF  A01 

A  study  was  made  giving  particular  emphasis  to  flight 
performance  and  pilot  workload  in  flights  under  simulated  IMC. 
employing  a  forward  looking  sensor,  as  well  as  to  the  layout  of 
the  display  and  the  sensor  system.  The  experiments  were  flown 
in  a  Beil  UH-ID  helicopter  The  technical  approach  ami  some 
results  are  presented  JAM 


N 78- 26066#  Forschungsinstitut  fuer  Anthropotechmk.  Mecken- 
heim  (West  Germany) 

HUMAN  ENGINEERING  EVALUATION  OF  A  COCKPIT 
DI8PLAY/INPUT  DEVICE  USING  A  TOUCH  SENSITIVE 
SCREEN 

Klaus-P  Gaertner  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low-Altitude  and  Terminal-Area  Flight  Apr 
1978  13  p  refs  (For  availability  see  N78-26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

A  cockpit  touch  input/output  system  is  described  which 
integrates  and  combines  several  control  and  display  functions  of 
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airborne  systems  into  one  space  which  can  be  located  in  the 
primary  control  and  display  areas  of  the  cockpit  This  integration 
is  accomplished  by  the  use  of  touch  sensitive  virtual  switching 
arrays  on  a  CRT  driven  by  sophisticated  computer  software 
Various  technical  approaches  to  the  touch  sensitive  aspect  of 
this  system  are  described  The  touch  input  control  device  and 
its  possible  application  to  airborne  systems  are  discussed  in  terms 
of  its  advantages  and  reliability  requirements  Several  unique 
ergonomic  problems  associated  with  these  devices  are  identified 
A  case  history  application  for  selected  airborne  systems  involving 
use  of  menu-select  hierarchies  of  virtual  keyboards  is  presented 

JAM 


N78- 26067#  Stuttgart  Umv  (West  Germany)  Inst.  Fuer 
FlugnavigattOn 

PROPOSAL  FOR  A  COST  EFFECTIVE  RADAR  NAVIGATION 
SYSTEM  FOR  LOW  ALTITUDE  AND  TERMINAL  AREA 
FLIGHT 

E  Wildermuth  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low  Altitude  and  Terminal-Area  Flight  Apr 
1978  13  p  refs  (For  availability  see  N78  26049  17  01 1 
Avail  NTIS  HC  A14/MF  A01 

The  combination  of  already  existent,  well  proved,  and  reliable 
navigational  components  or  systems  may  be  integrated  to  an 
effective  navigation  system  The  usefulness  of  this  concept  was 
demonstrated  on  a  practical  example,  where  a  dead  reckoning 
navigation  system  and  a  radai  set.  belonging  to  the  navigation 
equipment  of  a  close  support  aircraft,  were  integrated  to  a  cost 
effective  radar  navigation  system  The  utility  and  advantage  of 
this  system  were  proved  in  navigation  test  flights  Results  showed 
that  the  system  could  be  a  valuable  navigational  aid  for  low 
altitude  and  terminal  area  flight  JAM 


N 7 8- 2 6068#  A><  a  t  v.oip  .  Fieston  (England)  Military 

Aircraft  Div 

DESIGN  CONSIDERATIONS  FOR  A  GROUND  AVOIDANCE 
MONITOR  FORrFIGHTER  AIRCRAFT 

D  A  Whittle  In  AGARD  Guidance  and  Control  Design 
Considerations  for  low  Altitude  and  Terminal-Area  Flight  Apt 
1978  T3  p  refs  (For  availability  see  N78  26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

The  problem  of  ground  avoidance,  as  a  consequence  of 
maneuvers  executed  by  fighter  aircraft,  is  considered,  and  a 
relatively  simple  form  of  monitor  is  proposed  to  provide  a  pilot 
warning  in  the  event  of  the  aircraft  being  subjected  to  a  hazardous 
trajectory  The  parametric  requirements  of  the  ground  avoidance 
monitor  are  discussed,  along  with  difficulties  associated  with 
selection  of  *nd  nyulrhle  *;nn*or$  JAM 


N7S-26O60#  Marconi -Elliott  Avionic  Systems  Ltd  .  Rochester 
(England).  Flight  Control  Div. 

SYSTEM  INTEGRATION  AND  SAFETY  MONITORING  TO 
ACHIEVE  INTEGRITY  IN  LOW  ALTITUDE  FLIGHT  CONTROL 
SYSTEMS 

D.  Sweeting  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low-Altitude  and  Terminal-Area  Flight  Apr 
1978  16  p  refs  (For  availability  see  N78  26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

Problems  of  monitoring  the  key  flight  control  system 
elements  were  examined,  in  particular  the  primary  terrain  following 
(TF>  sensor  The  TF  sensors  are  proposed  that  take  advantage 
of  the  digital  computing  system  capability  (which  was  not  available 
on  first  generation  TF  sensors)  Improvements  in  navigation 
systems,  such  as  strapdown  IN  and  NAVStar  when  combined 
with  stored  map  information,  can  be  employed  during  low 
altitude  operation  to  warn  of  hazardous  situations  relative  to 
terrain  JAM 


N78-26060#  Air  Force  Flight  Dynamics  Lab .  Wright -Patterson 
AFB.  Ohio 

TERRAIN  FOLLOWING  CRITERIA:  THE  NEED  FOR  A 
CANNON  MEASURE 

A  F  Barfield  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low  Altitude  and  Terminal-Area  Flight  Apr 
1978  13  p  (For  availability  see  N78  26049  17  01) 

Avail  NTIS  HCA14/MFA01 


A  research  program  was  undertaken  to  organize  meaningful 
terrain  following  criteria  The  standards  were  required  to  be 
independent  of  system  mechanization  Initially,  a  literature  search 
was  conducted  to  obtain  data  on  various  terrain  following  systems 
and  previously  used  criteria  Terrain  following  concepts  were 
categorized  and  used  to  define  common  system  elements  that 
would  be  considered  in  the  study  Criteria  were  then  established 
based  On  this  previous  work  and  a  current  simulation  effort 
Performance  measures  were  quantified  and  a  performance  index 
established  The  performance  index,  in  conjunction  with  a  checklist, 
provided  a  means  of  comparing  terrain  following  techniques  A 
handbook  was  then  formulated  but  remains  to  be  validated  before 
incorporation  into  applicable  Air  Force  Specifications  The 
proposed  criteria  are  intended  for  use  not  only  in  writing  terrain 
following  system  specifications,  but  also  in  determining  terrain 
following  equipment  design,  equating  and  ranking  alternate  terrain 
following  methods,  and  allowing  the  merits  of  modifications  to 
be  assr-  J  A  M 


N78  26061#  An  Foice  Might  CtMitei  At  8.  CaLt 

6  1  TER  RAIN- FOLLOWING  DEVELOPMENT 

Charles  W  Brinkley.  Patrick  S  Sharp,  and  Richard  Abrams 
(Rockwell  International.  Edwards.  Calif )  In  AGARD  Guidance 
and  Control  Design  Considerations  for  Low- Altitude  and  Terminal - 
Area  Flight  Apr  1978  13  p  (For  availability  see  N78-26049 

17  01) 

Avail  NTIS  HC  A14/MF  A01 

The  B-1  terrain  following  (TF)  system  and  low  altitude 
penetration  capabilities  were  evaluated  The  B-1  mission,  flight 
test  program  goals,  and  test  philosophy  are  discussed  The 
operating  theory  of  the  TF  system  is  outlined,  including  the  forward 
looking  radar.  TF  computer,  radar  altimeter.  TF/flight  control 
system  adapter,  automatic  throttle  system,  and  autopilot  Ground 
tracking  requirements  and  types  of  maneuvers  flown  are  also 
considered  J  A  M 


N  78  26062^  Royal  Aircraft  Establishment.  Bedford  (England) 
Operational  Systems  Div 

8TEEP  GRADIENT  APPROACH  SYSTEMS  RESEARCH  FOR 
ALL-WEATHER  OPERATIONS 

A  D  Brown  In  AGAF1D  Guidance  and  Control  Design 
Considerations  for  Low-Altitude  and  Terminal-Area  Flight  Apr 
1978  15  p  refs  (For  availability  see  N78-26049  17-01) 

Avail:  NTIS  HC  A14/MF  A01 

Some  aspects  are  described  of  steep  gradient  approach 
research  carried  out  at  RAE  Redford  using  flight  trials,  piloted 
simulation  and  theoretical  studies  Because  only  conventional 
aircraft  were  available,  the  flight  program  was  oriented  towards 
establishing  the  limitation  of  such  types  and  their  associated 
avionics  equipment  when  used  for  R/STOL  operations  Only 
performance  data  for  the  twin  turbojet  BAC  111  and  the  twin 
turboprop  HS  748  are  presented.  Aspects  considered  include 
the  determination  of  the  maximum  useable  glideslope  angle  and 
the  optimum  bandwidths  for  azimuth  and  elevation  ratio  guidance 
to  permit  R/STOL  operations  using  a  standard  autopilot  It  is 
suggested  the  MLS  with  DME  range  information  will  overcome 
some  of  the  limitations  identified.  Manual  approach  performance 
results  are  also  presented  which  indicate  the  need  for  150- 
200  ft  decision  heights  Piloted  simulation  research  has  shown 
a  requirement  for  approach  lighting  comparable  to  existing 
Category  2  patterns  for  poor  visibility  operations  Even  then,  it 
is  unlikely  that  acceptable  missed  approach  rates  can  be  achieved 
unless  RVRs  are  in  excess  of  1000  metres  l.S 


N  78-26063*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va  Flight  Research 
Div. 

RECENT  FUGHT  TEST  RESULTS  USING  AN  ELECTRONIC 
DISPLAY  FORMAT  ON  THE  NASA  B-737 

Samuel  A.  Morello  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low-Altitude  and  Terminal-Area  Flight  Apr 
1978  10  p  refs  (For  availability  see  N78-26049  17-01) 

Avail:  NTIS  HC  A14/MF  A01  CSCL  01D 

The  results  of  a  flight  evaluation  of  two  electronic  display 
formats  for  the  approach  to  landing  under  instrument  conditions 
The  evaluation  was  conducted  for  e  baseline  electronic  display 
format  and  for  the  same  format  with  runway  symbology  and 
track  information  added  The  evaluation  was  conducted  dunng 
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3  deg.  manual,  straight  in  approaches  with  and  without  initial 
localizer  offsets.  Flight-path  tracking  performance  data  and  pilot 
subjective  comments  were  examined  with  regard  to  pilot's  ability 
to  capture  and  maintain  localizer  and  glideslope  using  both  display 
formats  The  results  of  the  flight  tests  agree  with  earlier  simulation 
results  and  show  that  the  addition  of  a  perspective  runway  symbol 
with  an  extended  centerline  and  relative  track  information  to  a 
baseline  electronic  display  format  improved  both  lateral  and  vertical 
flight-path  tracking  Pilot  comments  indicated  that  the  rental 
workload  required  to  assess  the  approach  situation  was  reduced 
as  a  result  of  integrating  perspective  runway  with  extended 
centerline  along  with  relative  track  information  into  the  vertical 
situation  display  L  S 


N78-2I064*|  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va 

AIRLINE  PILOT  SCANNING  BEHAVIOR  DURING  AP 
PROACHES  AND  LANDING  IN  A  BOEING  737  SIMULA 
TOR 

Amos  A  Spady.  Jr  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low  Altitude  and  Terminal-Area  Flight  Apr 
1978  5  p  refs  (For  availability  see  N78  26049  17-01) 

Avail  NTIS  HC  A14/MF  A01  CSCL  05J 

A  series  of  approaches  using  airline  rated  Boeing  737  pilots 
in  an  FAA  qualified  simulator  was  conducted  The  test  matrices 
include  both  manual  and  coupled  approaches  for  VFR.  Cate¬ 
gory  1  and  Category  2  conditions  A  nonmtrusive  oculometer 
system  was  used  to  track  the  pilot's  eye -point -of- regard  throughout 
the  approach  The  results  indicate  that,  in  general,  the  pilots 
use  a  different  scan  technique  for  the  manual  and  coupled 
(auto -pilot  with  manual  throttle)  conditions  For  the  manual 
approach  73  percent  of  the  time  was  spent  on  the  Flight  Director 
and  13  percent  on  airspeed  as  opposed  to  50  percent  on  Flight 
Director  and  23  percent  on  airspeed  for  the  coupled  approaches 
For  the  visual  portion  of  approach  from  less  than  100m  to 
touchdown  or  when  the  touchdown  point  came  into  view,  the 
pilots  tend  to  fixate  on  their  aim  or  touchdown  area  until  the 
flare  initiation,  at  which  time  they  let  their  eye-point-of- regard 
move  up  the  runway  to  use  the  centerline  lights  for  rollout 
guidance  IS 


N78  26066#  Analytic  Sciences  Corp  .  Reading.  Mass 

EVALUATION  OF  DIGITAL  FUGHT  CONTROL  DESIGN  FOR 
VTOL  APPROACH  AND  LANDING 

Paul  W  Berry.  John  R  Broussard,  and  Robert  F  Stengel  (Princeton 
Umv .  N.  J)  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low-Altitude  and  Terminal-Area  Flight  Apr 
1978  21  p  refs  (For  availability  see  N78-26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

Methods  and  results  in  the  design  and  evaluation  of  a  digital 
flight  control  system  (DFCS)  for  a  CH-47B  helicopter  are 
presented.  The  DFCS  employs  proportional -integral  control  logic 
to  provide  rapid,  precise  response  to  automatic  or  manual  guidance 
commands  while  following  conventional  or  spiral -descent  approach 
paths.  It  contains  attitude-  and  velocity-command  modes,  and  it 
adapts  to  varying  flight  conditions  through  gain  scheduling. 
Extensive  use  is  made  of  linear  systems  analysis  techniques  - 
the  DFCS  is  designed  using  linear-optimal  estimation  and  control 
theory  and  the  effects  of  gain  scheduling  are  assessed  by 
examination  of  closed-loop  eigenvalues  and  time  responses  The 
pre-flight -test  evaluation  described  provides  a  direct  comparison 
of  alternate  navigation,  guidance,  and  control  philosophies; 
confirms  the  practical  merits  of  the  DFCS  design  approach;  and 
demonstrates  techniques  which  will  aid  the  development  of  future 
guidance  and  control  systems  L  S 


N78  260S4*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va. 

AUTOMATIC  FUGHT  PERFORMANCE  OF  A  TRANSPORT 
AIRPLANE  ON  COMPLEX  MICROWAVE  LANOING  SYSTEM 
PATHS 

Thomas  M  Walsh  and  Earl  F.  Weener  (Boeing  Co  .  Seattle)  In 
AGARD  Guidance  and  Control  Design  Considerations  for 
Low- Altitude  and  Terminal-Area  Flight  Apr.  1978  12  p  refs 

(For  availability  see  N78-26049  17-01) 

Avail:  NTIS  HC  A14/MF  A01 

During  this  demonstration  the  microwave  landing  system 
was  utilized  to  provide  the  terminal  configured  vehicle  B-737 


airplane  with  guidance  for  automatic  control  on  complex,  curved 
descending  paths  with  precision  turns  into  short  final  approaches 
terminating  in  landing  and  roll-out.  even  when  subjected  to  strong 
and  gusty  tail-  and  cross-wind  components  and  severe  wind 
shear  The  data  collected  from  more  than  fifty  approach  flights 
during  the  demonstration  provided  an  opportunity  to  analyze 
airplane  flight  performance  on  a  statistical  basis  rather  than  on 
a  single  flight  record  basis  as  is  customarily  done  with  limited 
data  replication.  Mean  and  standard  deviation  data  are  presented 
for  approach  flight  path  tracking  parameters  In  addition,  the 
adverse  wind  conditions  encountered  during  these  flights  are 
described  using  three-dimensional  wind  vector  characteristics 
computed  from  the  extensive  on-board  sensor  data  L  S 


N78  26067#  Centre  d'Etudes  et  de  Recherches.  Toulouse 
(France) 

ACCURATE  TIMING  IN  LANDINGS  THROUGH  AIR 
TRAFFIC  CONTROL 

Marc  Pelegrtn  and  Nicole  Imbert  In  AGARD  Guidance  and 
Control  Design  Considerations  for  Low  Altitude  and  Terminal  Area 
Flight  Apr  1978  14  p  refs  (For  availability  see  N78  26049 

17-01) 

Avail  NTIS  HC  A14/MF  A01 

In  order  to  increase  the  accuracy  of  the  landing  time, 
corrections  of  speed  and  heading  to  be  made  during  the  approach 
of  the  aircraft  are  proposed  Numerical  simulations  including 
instrumentation,  localization,  navigation  errors  and  wind  were 
performed  for  four  different  aircraft  on  four  approach  trajectories 
The  comparison  of  the  results  of  200  simulations  in  each  case, 
with  and  without  the  corrections,  point  out  the  improvement  of 
the  accuracy  of  the  landing  time  due  to  these  corrections  Flight 
tests  also  were  made  on  commercial  flights  and  the  results  of 
these  tests  are  included  L  S 


N78-26068#  Army  Avionics  Research  and  Development  Activity. 
Fort  Monmouth.  N  J. 

PROPAGATION  INTEGRITY  FOR  MICROWAVE  INSTRU 
MENT  LANDING  SYSTEMS 

Paul  S  Dl  mko  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low  Altitude  and  Terminal  Area  Flight  Apr 
1978  8  p  refs  (For  availability  see  N7 8  26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

Testing  at  airfields  at  microwave  landing  system  frequencies, 
using  typical  realistic  multipath  geometries  and  prototypical 
microwave  landing  system  antenna  radiation  patterns,  indicated 
the  existence  of  a  multipath  problem  that  must  be  reckoned 
with  if  the  next  generation  microwave  landing  syn©m.  whatever 
it  may  be.  is  to  provide  the  utmost  in  operational  utility  and 
safety  There  is  strong  evidence  to  support  a  contention  that 
the  choice  of  the  correct  polarization  is  fundamentally  the  surest 
way  to  relieve  the  next  generation  precision  approach  and  landing 
systems  from  the  burden  of  unnecessary  multipath  signals  The 
data  weigh  heavily  in  favor  of  circular  polarization  L.S 


N78- 26069#  Standard  Electrik  Lorenz  AG.  Stuttgart  (West 
Germany). 

DME-SASED  SYSTEM  FOR  ENROUTE /TERMINAL  NAVIGA¬ 
TION,  ALL-WEATHER  LANDING  AND  AIR  TRAFFIC 
CONTROL 

K  D.  Eckert  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low-Altitude  and  Terminal-Area  Flight  Apr 
1978  13  p  (For  availability  see  N78-26049  17-01) 

Avail:  NTIS  HC  A14/MF  A01 

An  analysis  is  given  of  the  various  subsystems  of  the  DME 
system  detailing  its  advantages  over  other  installations  The  areas 
of  operational  performance  and  economic  efficiency  are  studied 

l  S 


N7S-2S070#  National  Aerospace  Lab  .  Amsterdam  (Netherlands) 

THE  ANALYSIS  OF  OPERATIONAL  MISSION  EXECUTION: 
AN  ASSESSMENT  OF  LOW-ALTITUDE  PERFORMANCE. 
NAVIGATION  ACCURACY  AND  WEAPON  DELIVERY 
PERFORMANCE 
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T  J  Stahlie  In  AGARD  Guidance  and  ConlroJ  Design 
Considerations  tor  Low  Altitude  and  Terminal  Area  Flight  Apr 
1978  10  p  tFor  availability  see  N78  26049  17  011 
Avail  NTIS  HC  A14/MF  A01 

A  description  is  given  of  characteristics  of  the  mission 
analysis  programs  as  carried  out  foi  the  Royal  Netherlands  An 
Force  by  the  National  Aerospace  Laboratory  Although  the  program 
objectives  can  differ  from  trial  to  trial  they  have  a  number  of 
common  properties  the  use  of  onboard  instrumentation/recording 
equipment,  no  need  for  ground  equipment,  specific,  high  accuracy, 
techniques  for  the  determination  of  aircraft  position  with  the  aid 
of  aerial  photographs  etc  All  the  programs  aie  aimed  at  the 
analysis  of  relevant  mission  parameters,  eg  low  altitude 
performance,  navigation  accuracy,  execution  of  attack  maneuver, 
score  of  the  (simulated)  attack  Apart  from  this  primary  objective 
the  additional  intentions  are  a  realistic  training  opportunity  foi 
fighter  pilots,  the  evaluation  of  new  tactics  and  the  acquisition 
of  realistic  input  data  for  simulation  studies  The  mam  point  in 
the  description  is  the  technical  set  up  including  instrumentation 
and  data  reduction  techniques,  calculation  techniques  applied 
and  typical  results  obtained  L  S 


N78-28071*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center  Langley  Station.  Va 

EXPERIMENTAL  DETERMINATION  OF  THE  NAVIGATION 
ERROR  OF  THE  4  D  NAVIGATION.  GUIDANCE.  AND 
CONTROL  SYSTEMS  ON  THE  NASA  B  737  AIRPLANE 

Charles  £  Knox  In  AGARD  Guidance  and  Control  Design 
Considerations  for  Low  Altitude  and  Terminal-Area  Flight  Apr 
1978  14  p  (For  availability  see  N7 8  26049  17  01} 

Avail  NTIS  HC  A14/MF  A01  CSCL  17G 

Navigation  error  data  from  these  flights  are  presented  in  a 
format  utilizing  three  independent  axes  horizontal,  vertical,  and 
time  The  navigation  position  estimate  error  term  and  the  autopilot 
flight  technical  error  term  are  combined  to  form  the  total  navigation 
error  in  each  axis  This  method  of  error  presentation  allows 
comparisons  to  be  made  between  other  2-.  3  .  or  4-D  navigation 
systems  and  allows  experimental  or  theoretical  determination  of 
the  navigation  error  terms  Position  estimate  error  data  are 
presented  with  the  navigation  system  position  estimate  based 
on  dual  OME  radio  updates  that  are  smoothed  with  inertial 
velocities,  dual  DME  radio  updates  that  are  smoothed  with  true 
airspeed  and  magnetic  heading,  and  inertial  velocity  updates  only 
The  normal  mode  of  navigation  with  dual  DME  updates  that 
are  smoothed  with  inertial  velocities  resulted  in  a  mean  error  of 
390  m  with  a  standard  deviation  of  150  m  in  the  horizontal 
axis,  a  mean  error  of  1.5  m  low  with  a  standard  deviation  of 
less  than  11mm  the  vertical  axis,  and  a  mean  error  as  low  ,$ 
252  m  with  a  standard  deviation  of  123  m  in  the  time  axis 

IS 


N78-26072#  Technische  U niversitaet.  Brunswick  (West 
Germany). 

DIRECT  LIFT  CONTROL  FOR  FUGHT  PATH  CONTROL  AND 
GUST  ALLEVIATION 

Gunther  Shaenzer  In  AGARD  Guidance  and  Control  Design 
Considerations  tor  Low- Altitude  and  Terminal- Area  Flight  Apr 
1978  14  p  refs  (For  availability  see  N78-26049  17-01) 

Avail  NTIS  HC  A14/MF  A01 

Most  of  the  results  from  the  use  of  direct  lift  controls  have 
not  been  very  encouraging  The  mam  reason  for  this  is  the 
coupling  of  desirable  lift  change  with  undesirable  change  of  drag 
and  pitch  moment  This  leads  to  unfavorable  cross  couplings 
with  respect  to  handling  qualities  Another  reason  is  a  design 
problem  that  can  occur  due  to  the  high  actuator  rate,  required 
for  the  DLC  device  High  actuator  rate  leads  to  high  costs  of 
the  control  actuator  and  actuator  power  supply  as  well  as  to 
drawbacks  m  the  reliability  of  the  system  An  analysis  is  given 
to  illustrate  some  of  the  problems,  to  point  out  the  mam  cause 
of  these  problems  and  to  indicate  when  DLC  can  be  used 
successfully  LS 


N78-26073#  EleM romk- System  GmbH.  Munich  (West 
Germany) 

NAVIGATION  SYSTEM  ASPECTS  OF  LOW  ALTITUDE 
FUGHT 

Paul  A  Bross  In  AGARD  Guidance  and  Control  Design 


Considerations  for  Low  Altitude  and  Terminal- Area  Flight  Apr 
1978  13  p  (For  availability  see  N78  26049  17  01) 

Avail  NTIS  HC  A14/MF  A01 

The  requirements  deriving  from  accurate  weapon  delivery  m 
enemy  controlled  areas  are  examined  Specifically,  the  require¬ 
ments  imposed  on  precision  and  integrity  and  safety  are 
investigated  The  need  tor  an  integration  navigation  system  is 
stressed  Principal  design  criteria  for  low  altitude  flight  are 
suggested  L  S 


N78  26074*  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

PERFORMANCE  PREDICTION  METHODS 
May  1978  355  p  refs  Partly  in  ENGLISH  and  FRENCH 

Presented  at  Flight  Mech  Panel  Specialists  Meeting  on  Perform¬ 
ance  Prediction  Methods.  Paris.  11  13  Oct  1977 
(AGARD  CP  242  ISBN-92  835  1 282-0)  Avail  NTIS 
HC  A16/MF  A01 

Most  of  the  analyses  involve  extrapolation  of  wind  tunnel 
data  to  full  scale  flight  conditions  In  addition  to  performance 
prediction,  the  fields  of  flight  mechanics  flight  path  optimiza¬ 
tion  and  engine  performance  prediction  are  discussed  Pilot  input 
and  the  Question  of  performance  method  standardization  are  also 
discussed  For  individual  titles,  see  N78  26075  through  N78 
26094 

N78-26076#  Air  Force  Flight  Dynamics  Lab  Wright  Patterson 
AFB.  Ohio 

PERFORMANCE  METHODS  FOR  AIRCRAFT  ANO 
MISSILES 

L  Earl  Miller  and  Burtis  R  Benson  In  AGARD  Performance 
Prediction  Methods  May  1978  16  p  refs  (For  availability  see 
N78  26074  17  01) 

Avail  NTIS  HC  A 16/ MF  A01 

Approximate  closed  form  solutions  are  derived  for  a  typical 
fighter  mission  Also,  flyout  range  and  maneuvering  requirements 
are  derived  for  missiles  These  solutions  are  suitable  for  the 
initial  stages  of  preliminary  design  analysis  The  state  of  the  art 
of  trajectory  optimization  and  air  to  an  analysis  are  reviewed 
The  development  of  singular  perturbation  theory  has  eliminated 
some  of  (he  numerical  difficulties  associated  with  two  point 
boundary  value  problems  P  R  A 


N78  26G/6*  1  e..l  tinsthe  Mochschuie  Darmstadt  West  Get 

many)  Fachgebiet  Flugtechnik 

A  SIMPLE  CRITERION  TO  DISTINGUISH  BETWEEN  POINT 
ANO  INTEGRAL  PERFORMANCE  PROBLEMS  AND  ITS  USE 
TO  SIMPUFY  FLIGHT  PROFILE  OPTIMIZATIONS 

Bernd  Faber  In  AGARD  Performance  Prediction  Methods  May 
1978  15  p  refs  (For  avarlabrlrty  see  N78-26074  17-01) 

Avail  NTIS  HC  A16/MF  A01 

Cookbook  rules  to  simplify  the  mathematical  model  to  a 
point  performance  problem  and  a  procedure  to  its  solution  are 
given  Many  flight-path  optimization  problems  can  be  described 
adequately  by  such  a  point  performance  model  This  wrll  be 
demonstrated  by  two  examples  the  minimum  time-to-climb 
path  and  the  minimum  distance  takeoff  PR  A 


N78-28077#  I  i*i.i..»iscie  HogeschuoL  Delft  vNethuilanosl 

PREDICTION  OF  OFF  OFSIGN  PERFORMANCE  OF 
TURBOJET  AND  TURBOFAN  ENGINES 

H  Wittenberg  In  AGARD  Performance  Prediction  Methods 
May  1978  31  p  refs  (For  availability  see  N78  26074  17-01) 
Avail  NTIS  HC  A16/MF  A01 

A  simple  method  is  developed  to  estimate  the  off  design 
performance  of  engines,  fixed  by  the  design  point  conditions 
This  method  is  based  on  gasdynamics  relationships  only  and 
does  not  require  a  prion  information  from  detailed  fan.  compressor 
or  turbine  performance  maps  The  method  is  based  on  the 
assumption  of  a  choked  exhaust  nozzle  or  a  choked  turbine 
through  which  the  working  points  of  the  engine  components 
upstream  of  these  aerodynamic  throats  are  developed  Single 
and  two  spool  turbojet  engines  and  two  and  three  spool  turbofan 
engines  are  considered  The  calculation  method  is  illustrated  by 
some  examples  for  existing  engine  types  the  predicted  off  design 
performance  shows  at  least,  fair  agreement  with  experimental 
and  engine  manufacturers  data  P  R  A 


17 


01  AERONAUTICS  (GENERAL) 


N78  2«07S|H  Technische  Universitaet.  Munich  (West  Germany) 
lehrstuhl  fuer  Flugmechamk  und  Flugregelung 

THE  ON  BOARD  CALCULATION  OF  OPTIMAL  CLIMBING 
PATHS 

Gerhard  Bruenmg  and  Peter  Hahn  (Messerschmitt  Boelkow  Blohm 
GmbH.  Ottobrunn.  West  Ger  )  In  AGARD  Performance 
Prediction  Methods  May  1978  15  p  refs  (For  availability  see 

N78  26074  17  01) 

Avail  NTIS  HC  A16/MF  A01 

Whereas  subsonic  aircraft  perform  their  climbing  flight  phases 
according  to  optimal  strategies  in  regular  service,  the  correspond 
mg  strategies  for  supersonic  aircraft  are  most  difficult  and  time 
consuming  to  compute  and  tough  to  follow  by  the  pilot,  because 
complicated  relations  between  altitude  and  Mach  number  must 
be  observed  The  methods  developed  so  far  are.  therefore,  not 
suitable  for  an  application  on  board  the  aircraft  Optimal  climbing 
flight  schedules  computed  by  strong  mathematical  methods  can 
be  replaced  to  a  high  degree  of  accuracy  by  a  series  of  arcs 
flown  with  constant  load  factor  The  pertinent  computer  programs 
are  simple  and  can  be  implemented  with  on-board  computers 

P  R  A 


N/d  260/9 */»  •iiii.uiui  Aeronautics  and  Space  Administration 
Washington.  D  C 

PROPULSION  AIRFRAME  INTERACTIONS  PRE¬ 

DICTABILITY 

Ronald  H  Smith  In  AGARO  Performance  Prediction  Methods 
May  1978  20  p  refs  (For  availability  see  N78  26074  17-01) 
Avail  NTIS  HC  A16/MF  A01 

An  illustration  of  the  possible  magnitude  of  the  transonic 
performance  prediction  problem  is  shown  These  results  derived 
from  a  careful  and  systematic  set  of  tests  run  on  a  jet  effects 
model,  an  aerodynamic  and  force  model,  and  a  pressure  model, 
evaluated  test  techniques  and  wind  tunnel  effects  The  results 
were  then  carefully  compared  with  flight  test  data  where  significant 
discrepancies  in  zero-lift  drag  were  observed  A  vigorous  review 
of  the  test  techniques  identified  a  number  of  potential  error 
sources.  Some  of  these  were  thought  to  be  aircraft  roughness 
and  protuberances,  tunnel  anomalies,  sting/model  support 
corrections,  and  hot  gas  effects  In  addition,  there  were  questions 
on  model  metric  sphthne  location  and  magnitude  of  corrections 
for  scale  and  Reynolds  number  Flight  test  inlet/engine  characteris¬ 
tics  were  thought  to  differ,  also,  from  those  of  the  calibration 
settings  in  the  ground  facilities.  P  R  A 


N78  26080#  Messerschmidt- Boelkow  G  m  b  N.,  Mumui  ('/Vest 
Germany)  Unternehmensbereich  Flugzeuge 

DRAG  MEASUREMENT  IN  TRANSONIC  WIND  TUNNELS 

Felix  Awehla  In  AGARD  Performance  Prediction  Methods  May 
1978  18  p  refs  (For  availability  see  N78  26074  17-01) 

Avail  NTIS  HC  A16/MF  A01 

In  order  to  increase  the  accuracy  it  is  recommended  to 
take  into  account  the  simultaneously  measured  wall  pressure 
By  linking  these  waM  pressures  wit)  theoretical  wall  interference 
computations  it  seems  possible  to  approach  the  absolute  limit 
of  accuracy.  This  requires,  however,  consideration  of  axial  pressure 
gradients  produced  by  the  tunnel  wall  or  by  inappropriate  model 
suspensions  An  example  shows  that  these  piessure  gradients 
can  cause  eirors  in  the  absolute  pressure  drag  of  more  than 
100%  and  even  in  the  drag  differences  of  about  20%  respectively 
The  influence  of  Reynolds  number  on  afterbody  drag  and  on 
wing  shock  locations  is  critically  reviewed  and  the  variation  of 
wind  tunnel  boundary  layer  is  suggested  as  prime  cause  for 
these  affects  Lastly,  unsteady  flow  separation  problems  are  briefly 
touched  and  general  recommendations  for  improved  drag 
assessment  are  made  P  R  A 


N78  2608 1  #  noydi  Mirnutt  Establishment  Farnborough 
(England) 

PERFORMANCE  IMPLICATIONS  OF  SOME  RECENT 
ADVANCES  IN  WEAPON  CARRIAGE  RESEARCH 

L  Davies  In  AGARD  Performance  Prediction  Methods  May 
1978  18  p  refs  (For  availability  see  N78  26074  17  01) 

Avail  NTIS  HC  A16/MF  A01 

The  possibilities  that  exist,  and  are  being  developed,  for 
reducing  the  drag  penafties  associated  with  the  carriage  of 
weapons  on  combat  aircraft  are  discussed  Performance 
implications  of  drag  reduction  for  large  weapon  loads  are 


discussed,  not  only  in  terms  of  speed  and  radius  of  action  for 
existing  aircraft,  but  also  in  terms  of  sizing  a  new  aircraft  to 
attain  a  specified  performance  P  R  A 


N  78- 26082#  Hawke  i  Snide  ley  Aviation  Ltd .  Kingston  upon 

Thames  (England) 

VTOL  PERFORMANCE  ESTIMATION  FOR  JET  LIFT 
AIRCRAFT 

C  M  Milford  In  AGARO  Performance  Prediction  Methods 
May  1978  10  p  refs  (For  availability  see  N78-26074  17-01) 

Avail  NTIS  HC  A16/MF  A01 

The  development  of  a  semi  analytical  model  for  VTOL 
performance  estimation  is  described  Only  vertical  motion  is 
considered,  the  calculation  takes  account  of  engine  acceleration 
time,  changes  in  vehicle  mass  due  to  fuel  flow,  and  the  vertical 
drags  due  to  aircraft  motion  Hot  gas  recirculation  and  ground 
effects  are  obtained  from  temperature  and  force  measurements 
on  model  test  rigs  The  calculated  height  time  histones  show 
good  agreement  with  measurements  of  actual  aircraft  VTOs  the 
available  full  scale  VL  data  is  more  limited,  but  also  shows 
satisfactory  agreement  with  prediction  P  R  A 


N78  26063#  Veretmgte  Flugtechmsche  Werke-Fokker  G  m  b  H  . 
Bremen  (West  Germany). 

COMPARISON  OF  ESTIMATED  AND  FUGHT  DATA  FOR 
ROLLING  TAKE  OFF  AND  TRANSITION  OF  A  VTOL 
AIRCRAFT 

Guenter  Kollokowski  and  Richard  Smyth  In  AGARD  Performance 
Prediction  Methods  May  1978  19  p  refs  (For  availability  see 
N78  26074  17-01) 

Avail  NTIS  HC  A16/MF  A01 

The  accurate  prediction  of  multi-engine  VTO L-aircraft 
performance  during  rolling  take-off  and  transition  must  take  a 
larger  number  of  parameters  into  consideration  than  conventional 
aircraft.  These  additional  parameters  are  strongly  interconnected 
and  have  a  large  influence  of  overall  aircraft  performance  A 
suitable  performance  prediction  model  will  be  defined  for  a  lift 
plus  lift  cruised  aircraft  with  two  lift  engine  performance  into 
account.  The  predicted  results  will  be  compared  with  data  from 
flight  test  for  typical  railing  take-off  and  transition  operations 

Author 


N78-26084#  British  Aerospace  Aircraft  Group.  Woodford 
(England)  Manchester  Div. 

A  COMPUTERIZED  AIRCRAFT  PERFORMANCE  SYSTEM 

John  Richardson  In  AGARD  Performance  Prediction  Methods 
May  1978  16  p  (For  availability  see  N78-26074  17-01) 

Avail  NTIS  HC  A16/MF  A01 

The  system,  referred  to  as  CAPS,  is  a  group  of  computer 
programs  or  modules  covering  the  essential  elements  of 
performance  evaluation  and  prediction  and  also  the  subsequent 
processing  of  results.  The  relationship  and  interfaces  of  CAPS 
with  other  technical  disciplines,  for  example,  aircraft  systems, 
power  plant,  flight  test,  and  technical  publications  is  discussed 
and  the  need  to  integrate  CAPS  into  the  overall  design  process 
is  emphasized  The  use  of  the  system  in  conjunction  with  on-line 
terminals  and  interactive  graphical  visual  display  units  is  also 
discussed  P  R  A 


N78-26086#  Avions  Marcel  Dassault-Breguet  Aviation. 
Saint-Cloud  (France).  Div.  des  Etudes  Avancees. 

PERFORMANCE  PREDICTIONS  OF  MARCELL  DASSAULT- 
BREGUET  AVIATION  AIRCRAFT  (PREVISIONS  DES 
PERFORMANCES  AUX  AVIONS  MARCEL  DASSAULT- 
BREGUET  AVIATION) 

Pierre  Bohn  In  AGARD  Performance  Prediction  Methods  May 
1978  12  p  In  FRENCH  (For  availability  see  N78  26074  17-01) 
Avail  NTIS  HC  A16/MF  A01 

Results  of  performance  predictions  for  numerous  Marcel 
Dassault-Breguet  aircraft  were  examined,  and  reference  was  given 
to  nominal  and  safety  performances  Most  of  the  performances 
measured  were  closely  related  to  predictions,  however,  it  was 
suggested  that  an  improvement  in  methods  of  aerodynamic  theory 
would  reduce  the  present  diversity  in  results  Transl  by  8  8 
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N78  260M|  National  Aerospace  Lab .  Amsterdam  (Netherlands) 
Performance  and  Evaluation  Dept 

PREDICTION  OF  OPERATIONAL  COMBAT  PERFORM¬ 
ANCE 

H  Tellegen  In  AGARD  Performance  Prediction  Methods  May 
1978  7  p  (For  availability  see  N78  26074  17  01) 

Avail  NTlS  HC  A16/MF  A01 

There  are  indications  that  further  improved  performance  of 
future  fighter  aircraft  will  no  longer  result  into  a  proportional 
improvement  in  combat  capability  and  that  therefore,  in  order 
to  obtain  superior  combat  capability,  other  means  must  be  found 
One  of  these  is  to  improve  tactics  and.  in  particular,  assisting 
pilots  m  the  execution  of  complex  tactical  maneuvers.  This  includes 
the  design  of  maneuvers  which  are  sound  from  a  flight  mechanics 
point  of  view  and  the  identification  of  key  points  in  the  maneuver 
which  can  be  handled  by  the  pilot  as  reference,  provided  that 
he  has  available,  in  a  suitable  form,  the  required  information 
with  respect  to  the  flight  conditions  As  an  example  of  maneuver 
design  a  pitch-up  type  ground  attack  maneuver  is  considered 

GY 


N78-2SO07#  Dormer  Werke  G  mb.H,  Fnednchshafen  (West 
Germany) 

ANALYSIS  OF  ERROR  SOURCES  IN  PREDICTED  FLIGHT 
PERFORMANCE 

Michael  Lotz  and  Henbert  Friedel  In  AGARD  Performance 
Prediction  Methods  May  1978  11  p  (For  availability  see 

N78  26074  17-01) 

Avail  NTIS  HC  A16/MF  A01 

The  errors  involved  in  the  flight  performance  prediction  before 
the  first  flight  stem  m  the  case  of  point  performances  (SEP. 
load  factor  etc  )  from  uncertainties  in  the  prediction  of  aerodynamic 
and  engine  data  and  in  the  case  of  integral  performances  (take 
off.  landing,  climb  etc.)  also  from  improper  assumptions  in  the 
procedures  for  their  calculation  The  results  of  an  analysis  of 
these  errors  are  shown  for  a  typical  CAS  aircraft  G  Y 


N78-26088#  Office  National  d’Etudes  et  de  Recherches 
Aerospatiales.  Leclerc  (France). 

PREDICTION  OF  AERODYNAMIC  CHARACTERISTICS  OF 
AN  AIRCRAFT  FROM  A  CORRELATION  OF  RESULTS  ON 
A  CALIBRATION  MOOEL  TESTED  IN  VARIOUS  LARGE 
TRANSONIC  TUNNELS 

Ph.  Poisson -Quinton  and  X.  Vaucheret  In  AGARD  Performance 
Prediction  Methods  May  1978  17  p  refs  In  FRENCH;  ENGLISH 
summary  (For  availability  see  N78-26074  17-01) 

Avail;  NTIS  HC  A16/MF  A01 

A  program  was  initiated  in  1969  to  test  a  series  of  similai 
calibration  models,  representative  of  a  transport  aircraft,  in  various 
transonic  tunnels  of  seven  countries.  The  configuration  was  choser- 
to  have  a  typical  design  Mach  number  (M  approximately  0  84i 
for  a  transport  aircraft,  with  very  specific  aerodynamic  troubles 
at  given  Mach  numbers  and  angles  of  attack,  for  the  purpose 
of  a. precise  comparison  between  various  wind  tunnel  lesults  or. 
flight  envelop  prediction.  This  paper  is  restricted  to  the  results 
obtained  with  the  largest  model,  tested  in  the  U  S  A..  Canada. 
England.  Holland,  and  France.  The  aerodynamic  characteristics 
obtained  are  recalled  to  show  that,  in  general,  the  results  obtained 
are  more  and  more  misleading  when  the  Reynolds  numbet 
decreases  below  two  (2)  million.  From  this  experiment,  it  is  still 
impossible  to  define  a  magic  Reynolds  number  above  which 
there  is  no  more  effect  on  the  aerodynamic  characteristics  G  Y 


N78  20089#  Nava)  Air  Systems  Command.  Washington.  0  C 

DEVELOPMENT  OF  TECHNIQUES  AND  CORRELATION  OF 
RESULTS  TO  ACCURATELY  ESTABLISH  THE  UFT/DRAG 
CHARACTERISTICS  OF  AN  AIR  BREATHING  MISSILE 
FROM  ANALYTICAL  PREDICTIONS,  SUB-SCALE  AND  FULL 
SCALE  WINO  TUNNEL  TESTS  ANO  FLIGHT  TESTS 
E  C  Rooney  and  R  E  Craig  (General  Dyn  /Convair.  San  Diego. 
Calif)  In  AGARD  Performance  Prediction  Methods  May  1978 
18  p  refs  (For  availability  see  N78-26074  17-0!) 

Avail  NTIS  HC  A 1 6/ MF  A0 1 

The  aeu ’dynamic  correlations  provide  information  for  vahda 
ting  or  n  roving  current  Uft/drag  prediction  techniques 
Corre\atio<  ir  the  various  prediction/documentation  procedures 
are  presented  for  linear  range  lift  variations  with  angle  of  attack, 
maximum  drag,  induced  drag  and  skin  friction  drag  over  the 


subsonic  and  low  transonic  mach  regimes  The  correlations  for 
lift  and  induced  drag  characte-istics  show  generally  good  to 
excellent  agreement  The  minimum  drag  prediction  procedures 
for  transonic  drag  rise  is  poor  for  all  prediction  procedures 
compared  to  flight  test  Analytical  prediction  methods  and  subscale 
model  test  results  for  subsonic  minimum  drag  (which  do  not 
totally  account  for  the  effects  of  manufacturing  tolerances, 
protuberances  and  excrescences)  require  an  increase  of  ap¬ 
proximately  8%  to  produce  agreement  with  the  minimum  drag 
level  obtained  from  powered  full  scale  wind  tunnel  and  flight 
tests  G  Y 


N 78- 20080#  McDonnell  Aircraft  Co  ,  St.  Louis.  Mo  Aerodyna¬ 
mics  Dept 

FLIGHT  TEST  VERIFICATION  OF  F  16  PERFORMANCE 
PREDICTIONS 

J  M.  Abercrombie  In  AGARD  Performanre  Prediction  Methods 
May  1978  13  p  refs  (For  availability  see  N78-26074  17-01) 
Avail  NTIS  HC  A16/MF  A01 

The  prediction  of  the  performance  characteristics  of  the  F  15 
Eagle  was  based  primarily  on  data  obtained  in  an  extensive 
wind  tunnel  test  program  This  test  program  was  designed  to 
determine  the  basic  lift  and  drag  characteristics  for  all  flight 
conditions  In  addition,  the  effects  of  engine  operating  conditions 
as  reflected  in  inlet  mass  flow  and  engine  nozzle  geometry  a.d 
jet  plume  characteristics  were  carefully  medMuMi  Inlet  peit>.  <.< 
ance  model  tests  served  to  provide  aci.u.tit.  ueiimhun  of  recovery 
characteristics  for  calculation  of  net  propulsive  forces  The  test 
techniques  and  the  methods  used  to  adjust  the  wind  tunnel 
results  to  predicted  flight  performance  are  discussed  A  description 
of  the  flight  test  program  for  performance  with  flight  qualification 
is  also  included.  Selected  comparison  of  predicted  performance 
with  flight  test  results  are  presented  Assessment  of  the 
performance  prediction  methods  used,  based  on  the  degree  of 
verification  available  from  flight  test  data  is  also  included  the 
results  prove  that  with  sufficiently  sophisticated  wind  tunnel 
models  and  through  test  techniques,  satisfactory  performance 
predictions  can  be  madr  ' , 


N78-26091#  Northrop  Corp .  Hawthorne,  calil  Aircraft 
Group 

YF  17  FULL  SCALE  MINIMUM  ORAG  PREDICTION 

H  W  Grellmann  In  AGARD  Performance  Prediction  Methods 
May  1978  12  p  (For  availability  see  N78  260/4  17  011 
Avail  NTIS  HC  A16/MF  A01 

The  problem  of  predicting  the  full  scale  minimum  drag  of 
supersonic  fighter  aircraft  is  addressed  The  YF  1  /  aircraft  is 
used  to  illustrate  the  various  factors  winch  must  be  taken  into 
account  Two  comparisons  of  YF-17  minimum  J:ay  are  pre 
sented  The  first  comparison  is  between  analytical  estimates  and 
wind  tunnel  results  The  second  comparison  is  between  the  full 
scale  predicted  minimum  drag  based  on  wind  tunnel  data  and 
the  flight  test  drag  level  based  on  in  flight  measured  thrust  The 
data  presented  show  in  detail  how  the  YF-17  full  scale  minimum 
drag  was  predicted  Areas  of  uncertainty  are  discussed  which 
may  contribute  to  the  differences  between  the  predicted  and 
measured  flight  test  minimum  drag  G  Y 


N78-2S092#  General  Dyuan.ioa,  t  od  V.oiti.,  i«.» 

CORRELATION  OF  F-16  AERODYNAMICS  AND  PERFORM 
ANCE  PREDICTIONS  WITH  EARLY  FLIGHT  TEST  RE 
SULTS 

T  S  Webb.  D  R  Kent,  and  J  B  Webb  In  AGARD  Performance 
Prediction  Methods  May  1978  17  p  refs  (Fo«  availability  see 

N78-26074  17-01) 

Avail  NTIS  HC  A16/MF  AO! 

F-16  design  objectives  and  pertinent  contiguiation  features 
are  reviewed,  and  the  major  external  configuration  differences 
between  the  YF  16  prototype  and  the  F  16  full-scale  development 
airplanes  are  discussed  The  approach  to  predicting  F  16 
aerodynamics  was  to  use  YF-16  flight-test  derived  data  corrected 
for  YF- 16-to-F- 16  configuration  differences  as  determined  from 
wind  tunnel  tests  A  comparison  of  YF-16  and  F-16  wind  tunnel 
lift,  drag,  and  pitching- moment  data  reflects  the  close  similarity 
between  the  F-16  and  YF-16  configurations  Early  F16  flight 
test  results  show  similar  differences  between  wind  tunnel  and 
flight  test  lift  and  drag  as  experienced  on  the  YF  16  and.  therefore 
validate  this  empirical  approach  The  untnmmed  drag  due  to  lift 
generally  appears  lower  in  flight  than  m  the  wind  tunnel  and 
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the  subsonic  lift  in  the  inteimediate  angle  of  attack  range  is  higher 
inflight  than  in  the  wind  tunnel  The  trim  horizontal  tail  deflections, 
however,  are  larger  than  indicated  by  the  wind  tunnel,  which 
was  not  the  case  for  the  YF  16  and  therefore  was  not  piedicted 
This  results  m  a  small  increase  in  trim  drag  G  Y 


N7S-2S0S3#  Societe  Nationals  Industnelle  Aerospatiale.  Paris 
(France) 

A  COMPARISON  OF  PREDICTIONS  OBTAINED  FROM 
WIND  TUNNEL  TESTS  AND  THE  RESULTS  FROM  CRUIS 
INQ  FUQHT  (AIRBUS  AND  CONCORDE)  [COMPARISON 
ENTRE  LES  PREVISIONS  DEOUITES  OES  ESSAIS  EN 
SOUFLLERIE  ET  US  RESULTATS  OE  VOL  EN  CROI8IERE 
(AIRBUS  ET  CONCORDE)] 

J.  Berger  In  AGARD  Performance  Prediction  Methods  May 
1978  50  p  refs  In  FRENCH  (For  availability  see  N78-26074 
17-01) 

Avail  NTIS  HC  A16/MF  A01 

A  review  of  methods  to  establish  aerodynamic  and  propulsion 
data  is  presented  Comparison  was  made  between  flight  tests 
results  and  predictions  made  from  the  data  Various  theories 
and  improvements  in  the  aerodynamic  data  are  used  to  explain 
the  slight  deficiency  found  on  the  Airbus  and  Concord  Thrust 
characteristics,  air  flow  and  consumption  in  the  gas  generator 
assembly  must  be  established  Transl  by  B  B 


Lockheed  California  Co  .  Burbank 

CORRELATION  OF  WIND-TUNNEL  AND  FLIO HT-TEST 
DATA  FOR  THE  LOCKHEED  L  1011  TRISTAR  AIRPLANE 

R  H  Hopps  and  E  C  B  Danforth  In  AGARD  Performance 
Prediction  Methods  May  1978  12  p  (For  availability  see 

N78  26074  17-01) 

Avail  NTIS  HC  A16/MF  A01 

The  methodology  of  prediction,  and  the  degree  of  correlation 
between  wind  tunnel  test  and  flight  test  results  are  presented. 
Included  in  the  presentation  are  the  general  lift  and  drag 
characteristics,  minimum  airspeed,  buffet  characteristics,  and  static 
and  dynamic  longitudinal  and  lateral/directional  stability  character¬ 
istics  GY. 


N7S  10002#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

ICING  TESTING  FOR  AIRCRAFT  ENGINES 
Aug  1978  206  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  the  51st  Propulsion  and  Energetics  Panel  (A)  Spec.  Meeting. 
London.  3-4  Apr  1978 

(AGARD-CP-236:  ISBN  92  835-02 1 7-5)  Avail  NTIS 

HC  A10/MF  A01 

Meteorological  icing  conditions,  the  microphysical  structure 
of  icing  clouds  and  the  measurement  of  snow  concentration 
were  discussed  Icing  test  facilities  and  their  instrumentation 
current  used  in  the  US.  UK.  and  France  were  reported 
Measurement  systems,  icing  of  aircraft  engines  either  installed 
in  aircraft  and  helicopters,  or  when  taken  into  test  facilities  were 
also  considered  For  individual  titles,  see  N79- 10003  through 
N79  10015 


N79- 10003#  National  Research  Council  of  Canada.  Ottawa 
(Ontario)  Div  of  Mechanical  Engineering 

SNOW  CONCENTRATION  MEASUREMENTS  ANO  COR¬ 
RELATION  WITH  VISIBILITY 

J  R  Stailabrass  In  AGARD  Icing  Testing  for  Aircraft  Eng 
Aug  1978  10  p  refs  (For  primary  document  see  N79-10002 
01-01) 

Avail  NTIS  HC  A10/MF  A01 

To  allow  meaningful  design,  testing  and  qualification  of 
aircraft  engine  intake  systems  for  operation  in  snow,  a  program 
was  initiated  to  measure  the  snow  content  of  the  air  In  conjunction 
with  the  measurements  of  snow  concentration,  various  other 
meteorological  parameters  were  measured  It  was  found  that 
the  snow  concentration  may  be  estimated  from  the  visibility 
with  reasonable  accuracy,  thus  permitting  concentration  statistics 
to  be  derived  for  locations  where  visibility  data  exist  Examples 
of  such  derived  snow  concentration  probability  distributions  are 
presented  JAM 


N7B-10004#  Clermont  Ferrand  Umv  (France)  Lab  Associe 
de  Meteorclogie  Physique 

MICROSTBUCTUBE  OF  CLOUD  GLACIATION  [8TRUC 
TUBE  MICROPHYSIOUE  DES  NUAGES  GIVRANTS] 

J  F  Gayet  and  R  G  Soulage  In  AGARD  Icing  Testing  for 
Aircraft  Eng  Aug  1978  12  p  refs  In  FRENCH  (For  primary 

document  see  N79- 10002  01-01) 

Avail  NTIS  HC  A10/MF  A01 

Results  obtained  according  to  the  following  investigations 
(1)  June  1975  in  the  Clermond- Ferrand  region.  <2)  1976  and 
(3)  January  February  1977  »n  the  Parisian  region  are  reported 
with  reference  to  cloud  drop  size  and  water  content  Data  were 
compared  with  standard  icing  conditions  utilized  in  the  U  S . 
England,  and  France  Factors  influencing  icing  were  mentioned 
briefly  Transl  by  B  B 


N7S-10006#  Luftfahrt  Bundesamt.  Brunswick  (West  Germany) 
METEOROLOGICAL  ICING  CONDITIONS 

K  A  Vath  In  AGARD  Icing  Testing  for  Aircraft  Eng  Aug 
1978  22  p  refs  (For  primary  document  see  N79- 10002  01-01) 
Avail  NTIS  HC  A10/MF  A01 

The  meteorological  influences  leading  to  ice  formation  on 
aircraft  and  engines,  their  causes  and  effects,  as  well  as  the 
meteorological  icing  parameters  specified  in  the  airworthiness 
requirements  for  public  transport  airplanes  in  Europe,  the  USA. 
and  the  USSR  are  presented  JAM 


N79- 10006#  National  Gas  Turbine  Establishment.  Pyestock 
(England) 

ICING  TEST  FACILITIES  AT  THE  NATIONAL  GAS  TURBINE 
ESTABLISHMENT 

R  D  Swift  In  AGARD  Icing  Testing  for  Aircraft  Eng  Aug 
1978  22  p  refs  (For  primary  document  see  N79  10002  01  01 ) 
Avail  NTIS  HC  A10/MF  A01 

The  extensive  capacity  of  the  NGTE  Engine  Test  Facility 
enabled  a  close  representation  of  the  conditions  encountered 
during  flight  in  icing  conditions  achieved  on  a  scale  such  that 
tests  can  be  made  on  complete  propulsion  units  (intake,  engine 
and  propelling  nozzle)  or  on  full  scale  aircraft  components,  such 
as  a  helicopter  fuselage  complete  with  its  engines  and  air  intakes 
The  compressor/exhauster  machinery,  the  test  cells,  the  water 
spray  equipment  and  the  associated  instrumentation  and 
calibration  gear  are  described  Illustrations  of  its  use  for  icing 
tests  on  Pegasus  and  RB211  engines  and  on  the  Sea  King  and 
Lynx  helicopters  are  given  JAM 


N79- 10007#  Centre  d  Essais  de  Propulseurs.  Saclay  (France) 

INSTALLATION  OF  ICING  TESTS  [INSTALLATIONS 
D'EStAIS  DE  GIVRAGE) 

Jacques  Bongrand  In  AGARD  Icing  Testing  for  Aircraft  Eng 
Aug  1978  9  p  refs  In  FRENCH  (For  primary  document  see 
N79  10002  01-01) 

Avail  NTIS  HC  A10/MF  A01 

Flow  velocity  and  freezing  conditions  as  well  as  a  means 
for  control  are  described  with  emphasis  placed  on  measuring 
procedures  for  liquid  water  concentration  and  droplet  size  Various 
types  of  tests  currently  utilized  were  reviewed  Two  test 
installations  utilized  in  France  for  ice  testing  are  briefly  de¬ 
scribed  Transl  by  6  B 


N79-1000S#  ARO.  Inc.  Arnold  Air  Force  Station.  Tenn 

ENGINE  ICING  MEASUREMENT  CAPABILITIES  AT  THE 
AEDC 

Jay  D  Hunt  In  AGARD  Icing  Testing  for  Aircraft  Eng  Aug 
1978  15  p  refs  Sponsored  in  part  by  AEDC  (For  primary 

document  see  N79- 10002  01-01) 

Avail  NTIS  HC  A10/MF  A01 

Measurement  and  control  of  the  principal  factors  that  govern 
the  mechanics  and  thermodynamics  of  icing,  namely,  water  droplet 
size  and  size  distribution,  liquid  water  content,  cloud  temperature. 
pressure,  and  airflow,  are  discussed  A  research  program  in  icing 
measurements  is  described,  and  current  results  are  presented 

JAM 
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N79  10009#  General  Electric  Co  .  Cincinnati  Ohio  Aircraft 
Engine  Group 

MEASUREMENT  AND  CONTROL  OF  SIMULATED  ENVI 
RONMENTAMCING  CONDITIONS  IN  AN  OUTDOOR.  FREE 
JET.  ENGINE  GROUND  TEST  FACILITY 

R  G  Kelfer  In  AGARD  Icing  Testing  for  Airciaft  Eng  Aug 
1978  13  p  refs  (For  primary  document  see  N79  10002  01  OD 
Avail  NTIS  HC  A10/MF  A01 

The  icing  test  facility  real  time  control  measurement  systems 
are  described  Predicted  si/e  conditions  were  compared  to 
measured  values  obtained  from  several  different  measurement 
systems,  including  oil  slides,  rotating  cylinders,  and  laser  powered 
particle  counters  JAM 


N79  10010*  National  Research  Council  of  Canada.  Ottawa 
(Ontario)  Div  of  Mechanical  Engineering 
THE  DYNAMIC  ICE  DETECTOR  FOR  HELICOPTERS 
T  R  Ringer  and  J  R  Stallabrass  In  AGARD  Icing  Testing  for 
Aircraft  Eng  Aug  1978  8  p  refs  (For  primary  document  see 
N79  10002  01  01) 

Avail  NTIS  HC  A10/MF  A01 

The  development  of  an  icing  detector  is  described,  using  a 
dynamic  principle  that  results  in  ice  being  detected  equally  well 
whether  the  helicopter  is  hovering  or  at  flight  cruise  speed  The 
response  was  rapid  allowing  the  pilots  of  unprotected  helicopters 
sufficient  time  to  evade  further  icing  within  the  time  limitations 
In  addition  to  detecting  ice  the  instrument  output  can  be  presented 
in  the  form  of  an  icing  severity  indication  or  a  cloud  liquid 
water  content  measurement  Integration  of  the  instrument  output 
allowed  accurate  control  of  a  helicopter  electrothermal  deicing 
systems  JAM 


N79- 10011#  Pratt  and  Whitney  Aircraft.  East  Hartford.  Conn 
Commercial  Products  Div 

AIRCRAFT  ENGINE  ICING.  TECHNICAL  SUMMARY 

Gordon  D  Pfeifer  In  AGARD  Icing  Testing  for  Aircraft  Eng 
Aug  1978  17  p  refs  (For  primary  document  see  N79- 10002 
01  01) 

(Contract  DOT  FA76WA  3840) 

Avail  NTIS  HCA10/MFA01 

Aircraft  engines  ingest  supercooled  water  droplets  in 
concentrations  roughly  fifty  percent  greater  than  cloud  concentra¬ 
tions.  and  the  first  few  stages  of  the  engine  compressor  are 
subiect  to  icing  Engine  icing  can  be  prevented,  or  at  least  kept 
within  tolerable  limits,  by  engine  design  procedures  which  utilize, 
the  tendency  of  the  fan  to  create  warmer  temperatures  by 
compression  effects,  the  tendency  of  the  rotor  to  shed  ice  by 
centrifugal  effects  before  it  get  too  thick,  and  various  designs  of 
active  anti-icing  systems  Appropriate  background  information, 
equations,  and  design  charts,  are  summarized,  such  that  a  design 
approach  to  engine  ice  prevention  can  be  established  Experimental 
icing  simulation  procedures  are  also  presented  JAM 


N79  10012*  Centre  d'Essais  de  Propulseurs.  Saclay  (France) 

EXPERIMENTAL  AND  THEORETICAL  STUDY  OF  THE 
INFLUENCE  OF  VARIOUS  PARAMETERS  ON  AN  ICING 
SECTION  (ETUDE  THEORIQUE  ET  EXPERIMENTAL*  DE 
L'lNFLUENCE  DE  DIVERS  PARAMETERS  SUR  L£  GIVRAGE 
D  UN  PROFIL] 

Jacques  Bongrand  In  AGARO  Icing  Testing  for  Aircraft  Eng 
Aug  1978  13  p  refs  In  FRENCH  (For  primary  document  see 

N79  10002  01-01) 

Avail  NTIS  HCA10/MFA01 

A  theoretical  and  experimental  study  to  in.esugate  the 
influence  of  various  parameters  on  ice  formation  as  «m  obstacle 
is  presented  The  effect  of  altitude  was  studied  m  detail  utilizing 
ground  simulation  laws  Equally  considered  were  IT  speed. 
12)  temperature,  and  (3)  water  concentration  and  water  drop 
size  The  accumulation  of  ice  deposit  under  high  altitude  conditions 
was  observed  and  interpreted  on  two  test  sections  (conical  and 
cylindrical  cowlings)  Results  show  that  under  certain  conditions 
it  appears  possible  to  simulate  the  phenomena  by  increasing 
the  diameter  of  the  water  drops  Transl  by  B  B 


N7S- 10013*  National  Gas  Turbine  Establishment.  Pyestock 
(England)  Engine  Test  Dept 

ICING  TESTS  ON  TURBOJET  AND  TURBOFAN  ENGINES 
USING  THE  NOTE  ENGINE  TEST  FACILITY 


R  G  J  Ball  and  A  G  Prince  In  AGARO  Icing  Testing  lor 
Aircraft  Fng  Aug  1978  16  p  ref  (Foi  primary  document  see 
N79  10002  01  011 
Avail  NTIS  HCA10/MFA01 

Tests  were  made  al  conditions  representing  wet  icing,  thal 
was  with  the  air  supply  containing  a  fine  dispersion  of  supercooled 
water  dioplets  (volumetric  mean  diameter  nominally  20  microns), 
but  facilities  also  existed  tor  injecting  solid  ice  particles  into  the 
airstream  thereby  enabling  a  mixed  icing  environment  to  be 
simulated  Wet  icing  tests  were  made  on  the  Olympus  593 
powerplant  (engine  intake  combination)  and  on  the  R8211  high 
by  pass  turbofan  JAM 


N79- 10014*  Messerschmitt  Boelkow  Blohm  GmbH.  Munich 
(West  Germany)  Helicopter  Div 

TESTS  UNDER  SNOW  ANO  ICING  CONDITIONS  WITH  THE 
SO  106  ENGINE  INSTALLATION 

Dieter  Bender  In  AGARD  Icing  Testing  for  Aircraft  Eng  Aug  1978 
12  p  refs  (For  primary  document  see  N79- 10002  01-01) 

Avail  NTIS  HC  A10/MF  A01 

Corresponding  preliminary  tests  had  shown  that  a  snowshteld 
ahead  of  the  mam  rotoi  gearbox,  m  conjunction  with  the  production 
standard  compressor  bleed  air  de- icing,  was  the  most  effective 
form  of  protection  This  snowshteld  caused  the  engines  to  draw 
their  air  from  a  plenum  chamber,  an  arrangement  which  has 
resulted  in  faultless  behavior  even  m  extremely  heavy  snowfall 
Proof  of  operational  safety  under  icing  conditions  was  obtained 
in  a  number  of  steps,  beginning  with  tests  in  the  icing  tunnel. 
Then  the  helicopter  hovered  for  a  total  of  more  than  30  hours, 
under  conditions  that  were  considerably  more  severe  than  FAA 
and  CAA  requirements  The  snowshteld  and  plenum  configura¬ 
tion  proved  itself  again  >n  flight  trials  under  natural  icing  conditions 
partly  under  rather  severe  conditions  In  addition,  the  measurement 
of  atmospheric  conditions  such  as  liquid  water  content,  droplet 
diameter  temperature,  and  icing  severity  are  briefly  discussed 

JAM 


N79  10016*  National  Research  Council  of  Canada.  Ottawa 
(Ontario) 

ICING  TESTS  OF  A  SMALL  GAS  TURBINE  WITH  INERTIAL 
SEPARATION  ANTI-ICING  SYSTEM 

W  Grabe  and  D  Tedstone  (Pratt  and  Whitney  Aircraft  of  Can 
Ltd  .  Longueuil  Quebec)  In  AGARO  Icing  Testing  for  Aircraft 
Eng  Aug  1978  20  p  refs  (For  primary  document  see  N79- 10002 
01-01) 

Avail  NTIS  HC  A10/MF  A01 

Two  sea -level  icing  programs  were  earned  out  on  , Pratt  & 
Whitney  Aircraft  of  Canada  PT6  aero  engines,  protected  by  inertial 
separation  anti-icing  systems  An  air  ejector,  located  downstream 
of  the  engine,  induced  air  flows  in  the  test  section  of  up  to 
210  MPH  (340  km/h)  in  icing  conditions,  to  simulate  aircraft 
forward  speed.  The  anti-icing  protected  the  compressor  inlet 
against  supercooled  water  droplets  of  various  diameters,  as  well 
as  against  natural  snow  Ice  formation  in  the  cowl  inlet  and 
bypass  sections  never  rendered  the  inertial  separator  inoperative 
Inlet  total  pressure  losses  increased  with  ice  buildups  on  inlet 
surfaces,  but  generally  did  not  exceed  acceptable  limits  JAM 


N7B-2000G*  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

THE  IMPACT  OF  INTEGRATED  GUIDANCE  AND  CONTROL 
TECHNOLOGY  ON  WEAPONS  SYSTEMS  DESIGN 

Dec.  1978  24 2  p  refs  Presented  at  the  Guidance  and  Control 
Penel  Symp.  Sandefjord.  Norway.  9-12  May  1978 
(AGARD-CP-257.  ISBN  92  835-1303-7)  Avail  NTIS 

HC  Al  1/MF  A01 

Rapidly  developing  sensor  technology  when  combined  with 
advancing  technologies  m  guidance  and  control,  the  driving  forces 
of  acquisition  and  fife  cycle  costs,  needs  for  operational  tactical 
flexibility,  survivability,  vulnerability,  and  critical  volume  and  weight 
constraints,  dictates  the  need  for  integrated  guidance  and  control 
at  a  higher  functional  level  than  heretofore  considered  This 
higher  functional  level  involves  en  effective  blend  of  the  sensor, 
vehicle  and  kill- mechanism  that  can  provide  a  multirole  capability 
for  advanced  and  present  operational  vehicles  For  individual  titles, 
see  N79-20010  through  N79  20028 


N79-20010*  European  Office  of  Aerospace  Research  and 
Development.  London  (England) 
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THE  IMPACT  OF  INTEGRATED  GUIDANCE  ANO  CONTROL 
TECHNOLOGY  ON  WEAPONS  SYSTEM  DESIGN 

Eugene  L  DeNezza  /n  AGARD  The  Impact  of  Integrated  Guidance 
and  Control  Technol  on  Weapons  Systems  Design  Dec  1978 
5  p  (For  primary  document  see  N7 9  20009  1 1  01) 

Avail  NTIS  HC  A11/MF  A01 

The  history  of  guidance  and  control  technology  since  the 
1950's  is  summarized  with  emphasis  on  the  progression  from 
the  vehicle  to  air  warfare  systems  Potential  capabilities  of 
command  control  and  communication  are  examined  in  relation 
to  tactical  control  where  substantial  dynamic  and  functional 
integration  are  needed  to  provide  the  desired  operational  capability 
Benefits  from  space  time  positioning,  on-board  trajectory  control, 
and  six-degree  of  freedom  are  discussed  Guidance  and  control 
have  a  dominant  role  in  the  functional  structuring  of  advanced 
system  because  of  the  closed  loop  dynamics  and  the  design 
methods  required  to  blend  the  sensor- vehicle- kill  mechanism  in 
a  manner  that  can  effectively  use  multisensor  inputs  as  well  as 
the  vehicle's  dynamics  capability  to  achieve  the  precision  night, 
all-weather  delivery  capability  This  can  be  physically  implemen¬ 
ted  using  digital  information  processed  data  systems  A  R  H 


N7S-20011#  Armament  Development  and  Test  Center.  Eglm 

AFB.  Fla 

NEW  WEAPON  CONCEPTS  DEVELOPED  FROM  ADVANCEO 
NAVIGATION  GUIDANCE  AND  TARGETING  TECHNOL 
OGV 

H.  E.  Brown  In  AGARD  The  Impact  of  Integrated  Guidance 
and  Control  Technol  on  Weapons  Systems  Design  Dec.  1978 
2  p  (For  primary  document  see  N79-20009  11-01) 

Avail  NTIS  HC  A11/MF  A01 

A  highly  integrated  Smart-Package  concept  is  presented 
showing  how  advanced  imaging  systems  and  data  processing 
techniques  could  be  used  to  develop  an  automatic  system  for 
searching,  detecting,  identifying  and  selecting  targets,  and  for 
controlling  the  simultaneous  attack  of  a  group  of  weapons  Each 
individual  weapon  of  the  group  launched  would  be  directed  to 
a  specific  target  This  approach  could  lead  to  multiple  kills  per 
weapon  launched  and  greatly  reduce  the  pilot  work  load  Several 
weaponization  concepts  are  presented  to  illustrate  optional 
applications  of  the  smart-package  In  each  case  the  smart-package 
is  selecting  targets  in  real  time  as  the  weapon  system  flies  over 
the  target  area  There  are  some  technology  voids  in  these  concepts: 
namely,  the  data  processing  algorithms  for  false  target  discrimina¬ 
tion  are  not  fully  developed  A  R  H 


N79-20012#  Department  of  the  Navy.  Washington.  D  C 
COST  AND  DESIGN  ADVANTAGES  DERIVED  FROM  THE 
STANDARD  ELECTRONIC  MOOULES  PROGRAM 

David  Gold.  John  M.  Kucharski  (EG  and  G  Washington  Analytical 
Services  Center.  Rockville.  Md).  and  Davis  R.  Bates  (Raytheon 
Co.,  Sudbury.  Mass)  In  AGARD  The  Impact  of  Integrated 
Guidance  and  Control  Technol  on  Weapons  Systems  Design 
Dec.  1978  14  p  (For  primary  document  see  N79-20009  11-01) 
Avail:  NTIS  HC  A11/MF  A01 

The  standard  electronic  modules  program  is  a  highly 
successful  design  standardization  program  that  is  commanding 
considerable  attention  within  the  U  S.  Department  of  Defense 
as  a  result  of  its  achieving  significant  cost  and  reliability  results 
This  program  establishes  a  rational  discipline  for  the  development 
process  for  military  electronic  systems  by  providing  families  of 
functional  electronic  modules  which  are  already  developed, 
documented,  and  qualified,  and  for  which  a  wide  industrial  base 
exists  Although  this  program  has  been  heavily  oriented  at  resolving 
system  maintenance  and  logistical  support  problem  areas,  it 
nevertheless  constitutes  a  readily  available  and  highly  effective 
building  block  approach  for  accomplishing  research  and  develop¬ 
ment  functions  Author 


N79  2OO130  Hughes  Aircraft  Co..  Canoga  Park.  Caltf 

GLOBAL  POSITIONING  SYSTEM  TACTICAL  MISSILE 
GUIDANCE 

Frederick  W  Hardy  and  C  David  DePnest  (Air  Force  Armament 
Lab )  In  AGARD  The  Impact  of  Integrated  Guidance  and  Control 
Technol  on  Weapons  Systems  Design  Dec  1978  12  p  refs 

(For  primary  document  see  N79-20009  11-01) 

Avail  NTIS  HCA11/MFA01 

The  concept  of  GPS  tactical  missile  guidance  is  discussed 
from  the  standpoint  of  advantages  gamed  by  high  level  functional 


integration  between  the  missile  and  a  GPS- equipped  launch 
aircraft  The  conflicting  requirements  of  high  performance  and 
(ow  cost  are  shown  to  be  attained  by  elimination  of  missile 
guidance  functions  that  can  be  performed  by  the  aircraft  GPS 
system  and  transferred  to  the  missile  immediately  prior  to  launch 
The  importance  of  integrating  missile  GPS  receiver  and  inertial 
guidance  system  measurements  for  achieving  maximum  perform¬ 
ance  in  a  jamming  environment  is  discussed,  as  well  as  the 
filter  form  employed  and  resulting  performance  The  unique 
operational  advantages  of  this  GPS  missile  guidance  system  for 
weapon  deliveiy  are  described,  including  those  gained  by 
integration  with  a  GPS-equipped  aircraft  Author 


N7S-20014||!  Marconi- Elliott  Avionic  Systems  Ltd.  Rochester 
(England)  Airport  Works. 

DIGITAL  FLIGHT  CONTNOL  SYSTEM  ARCHITECTURE  AND 
IMPLEMENTATION 

G  Belcher.  P.  A.  Darnell,  and  E  M  Scott  In  AGARD  The 
Impact  of  Integrated  Guidance  and  Control  Technol  on  Weapons 
Systems  Design  Dec  1978  6  p  (For  primary  document  see 

N79-20009  11-01) 

Avail:  NTIS  HC  A11/MF  A01 

Digital  flight  systems  must  be  designed  to  match  their 
specific  functional  requirements  if  they  are  to  satisfy  the  integrity, 
performance  and  cost  targets  The  architecture  must  be  simple 
and  modular  so  that  it  can  be  readily  analyzed  There  must  be 
a  one  to  one  correspondence  between  software  end  hardware 
to  ensure  visibility,  particularly  for  the  Failure  Mode  Effect  analysis 
Modularity  enables  flexibility  to  be  maintained  during  development 
and  permits  development  costs  to  be  shared  between  projects 
A  modular  system  is  described  and  its  associated  communication 
and  control  system,  which  uses  a  standard  interface,  is  outlined 
The  advent  of  the  digital  microprocessor  has  extended  the  range 
of  viable  architecture  and  has  made  multiprocessor  configurations 
(particularly  dual  processor)  attractive.  In  such  configurations. 
16  bit  microprocessors  perform  auxiliary  functions  such  as  data 
management  and/or  self  test  The  degree  of  self  test  can 
extend  from  preflight  testing  to  full  monitoring,  in  which  the 
microprocessor  undertakes  a  dissimilar  check  of  the  mam 
processor,  thereby  protecting  against  common  mode  failures  which 
can  occur  in  a  multiple,  similar  redundant  system  Author 


N79-20016#  Lear  Siegler.  Inc  .  Grand  Rapids.  Mich 

DEVELOPMENT  OF  THE  INTEGRATED  FLIGHT  TRAJEC¬ 
TORY  CONTROL  CONCEPT 

M.  W.  Bird.  W.  L.  Young  (AFFDL).  L.  Addis,  and  G.  L.  Comegys 
In  AGARD  The  Impact  of  Integrated  Guidance  and  Control 
Technol.  on  Weapons  Systems  Design  Dec  1978  15  p  refs 
(For  primary  document  see  N79-20009  11-01) 

Avail:  NTIS  HC  A11/MF  A01 

Operational  missions  into  heavily  defended  target  zones  with 
the  likelihood  for  deviations  from  the  intended  routes  and 
redirections  from  Commend  and  Control  centers  will  impose  heavy 
workload  demands  upon  the  pilot/ lire  raw.  The  approach  selected 
by  the  integrated  flight  trajectory  control  (I FTC)  program  involves 
(!)  com  bine  ting  the  functions  of  flight  control  systems  and 
navigation  computers;  (2)  developing  techniques  for  four 
dimensional  trajectory  generation  and  display,  and  (3)  develop¬ 
ing  procedures  for  operating  on  information  received  via  data 
link.  The  system  is  complementary  to  the  pilot  and.  by  its  logical 
operation,  reduces  the  potential  for  pilot  error  in  high  stress 
situations.  The  operational  advantages  offered  by  the  system 
and  the  method  of  evaluating  its  performance  are  discussed 

AR  H 


N79  2001S#  MessertchmittBoelkow  Blohm  GmbH.  Munich 
(Wait  Germany) 

REDUNDANT  STRAPDOWN  NAVIGATION.  GUIDANCE. 
AND  CONTROL  OF  A  CONTROL  CONFIGURED  VEHICLE 

Wolfgang  J  Kubbat  and  Gaorga  A  Napjus  In  AGARD  The 
Impact  of  Intagratad  Guidanca  and  Control  Technol  on  Waapon* 
Syatamt  Deeign  Dec  1978  18  p  ref*  Praparad  in  cooparation 
with  Taladyna  Sy*tam*  Co  Northridga.  Calif.  IFor  primary 
documant  *aa  N79-20009  11-01) 

Avail  NTIS  HC  A11/MF  A01 

The  hardware  and  toftware  machaniiation  of  the  integrated 
guidanca  and  control  tyatam  of  the  CCV-F104-G  i*  explained 
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with  special  focus  on  the  strapdown  part  This  includes  the  solution 
to  the  redundancy  problem  Finally,  the  next  feasible  steps  in 
system  improvement  and  minimization  of  the  inertial  part  are 
outlined  Author 


N7S -20017#  Air  Force  Flight  Oynamics  Lab.  Wright- Patterson 
AFB.  Ohio 

PREUMINARY  FEASIBILITY  ASSESSMENT  OF  MULTI¬ 
FUNCTION  INERTIAL  REFERENCE  ASSEMBLY  (MIRA) 

John  M  Perdzock  and  Robert  C  Burns  In  AGARD  The  Impact 
of  Integrated  Guidance  and  Control  Technol  on  Weapons  Systems 
Design  Dec  1976  16  p  ref  Prepared  in  cooperation  with 

McDonnell  Douglas  Corp .  St  Louis.  Mo  (For  primary  document 
see  N79-20009  11-01) 

Avail  NTIS  HC  A11/MF  A01 

Mission  and  performance  goals  established  for  MIRA 
feasibility  studies  covering  flight  control,  navigation  and  weapon / 
cargo  delivery  as  applied  to  the  F-15  aircraft  and  a  transport 
aircraft  are  discussed  The  relationship  between  the  key  technical 
issues  of  concern  and  the  feasibility  criteria  and  the  methodology 
to  perform  the  trade-offs  which  impact  life  cycle  costs  are 
described  Functional  performance  and  reliability  requirements  are 
shown.  Computational  requirements  for  a  representative  MIRA 
system  are  summarized.  Computer  programs  were  used  to  evaluate 
time  histories  of  sensor  and  system  error  propagation  end  to 
assess  the  impact  on  flight  control  system  control  laws  as  MIRA 
sensors  are  installed  at  various  aircraft  installation  locations  The 
criteria  defined  to  perform  the  preliminary  feasibility  assessment 
is  discussed  Comparative  studies  of  life  cycle  costs  show  a 
saving  estimate  in  excess  of  69  million  dollars  for  MIRA  application 
to  a  quantity  of  144  fighters  over  a  16  year  operational  life 
Cost  savings  for  transport  applications  are  qualitatively  significant, 
particularly  for  the  operations  and  support  cost  element  The 
results  of  ring  laser  gyro  and  tuned  rotor  gyro  studies  of 
performance  and  reliability  improvements  required  are  sum¬ 
marized.  A.R.H. 


N7S-2001S#  Norwegian  Defence  Research  Establishment. 
Kjeller. 

APPLICATION  OF  PARALLEL  FILTERS  FOR  MALFUNCTION 
DETECTION  AND  ALTERNATIVE  MOOE  CAPABILITY 

T.  Smestad  and  O.  Orpen  In  AGARD  The  Impact  of  Integrated 
Guidance  and  Control  Technol.  on  Weapons  Systems  Design 
Dec  1979  8  p  refs  (For  primary  document  sea  N79-20009 
11-01) 

Avail  NTIS  HCA11/MFA01 

A  software  method  is  described  for  malfunction  detection 
and  alternate  mode  capability  in  dynamic  systems  where  slowly 
increased  sensors  errors  may  occur  The  method  is  based  on 
parallel  Kalman  filters  and  tests  on  the  filter  outputs.  The 
implementation  of  this  method  in  the  integrated  navigation  system 
for  the  new  Ngrwegian  coastguard  vassals  is  discussed.  Soma 
preliminary  simulation  results  are  presented.  A.R.H. 


N7S-2001B#  Marconi- Elliott  Avionic  Systems  Ltd..  Borehamwood 
(England).  Airborne  Display  Div. 

CONTROL  AND  DISPLAY  CONCEPTS  FOR  COMBAT 
AIRCRAFT 

R.  H  Holmes  In  AGARO  The  Impact  of  Integrated  Guidance 
and  Control  Technol.  on  Weapons  Systems  Design  Dec.  1978 
12  p  (For  primary  document  see  N79-20009  11-01) 

Avail  NTIS  HC  A11/MF  A01 

The  need  for  low  pilot  workload  in  future  combat  aircraft 
equipped  with  electronic  displays  is  discussad.  Means  by  which 
this  may  be  achieved  through  optimization  of  display  functions 
and  rationalization  of  controls  are  examined.  Currant  work  on 
head  up  displays  and  helmet  sighting  systems  is  highlighted. 

A.R.H. 


N7B-20020|  Ferranti  Ltd.,  Edinburgh  (Scotland)  Inertial 
Systems  Dept. 

AN  ADVANCED  NAVIGATION  DISPLAY  ANO  ITS  EFFECT 
ON  SYSTEM  DESIGN 

W.  H.  McKinley  In  AGARD  The  Impact  of  Integrated  Guidance 
and  Control  Technol.  on  Weapons  Systems  Design  Dec.  1978 


4  p  (For  primary  document  see  N79-20009  11-01) 

Avail  NTIS  HCA11/MFA01 

A  display  which  would  normally  be  located  immediately  below 
the  head  up  display  in  order  to  show  the  horizontal  situation 
was  developed  The  operational  requirements  are  discussed  for 
the  COMED  combined  display  which  includes  a  full  color 
topographical  map  based  on  36  mm  film  and  a  multimode 
electronic  display  capable  of  accepting  cursive  or  raster  informa¬ 
tion  A  planning  aid  permitting  horizontal  flight  profiles  to  be 
digitized  automatically  in  a  briefing  room  from  a  conventional 
paper  map  is  described  Flight  plan  processing  is  possible  and 
the  resultant  data  can  be  loaded  into  a  portable  store  which  is 
then  inserted  into  the  aircraft  system  so  that  the  planned  profile 
can  be  superimposed  on  the  topographical  map  The  display 
was  fully  developed  and  demonstrated  in  flight  and  the  planning 
aid  completed  successful  operational  trials  A.R.H. 


N7B-20021#  Forschungsmstitut  fuer  Anthropotechnik.  Mecken- 
heim  (West  Germany) 

METHODS  FOR  THE  VALIDATION  OF  SYNTHESIZED 
IMAGES  IN  VISUAL  FUGHT  SIMULATION 

Gert  Doerfel  In  AGARD  The  Impact  of  Integrated  Guidance 
and  Control  Technol.  on  Weapons  Systems  Design  Dec  1978 
10  p  refs  (For  primary  document  see  N79-20009  11-01) 

Avail:  NTIS  HC  A11/MF  A01 

To  validate  the  information  content  of  synthetic  visual  flight 
simulation,  objectively  based  methods  and  criteria  are  necessary 
which  can  show  the  influence  of  a  variety  of  visual  cues  on 
pilots'  perception  Fifty -six  pilots  and  28  nonpilot  enlisted  man 
made  height  and  distance  judgements  from  landing  approach 
scenes  with  different  levels  of  detail.  Some  judgements  of  height 
and  distance  ware  made  in  relation  to  a  previously  shown  standard 
scene  Other  judgements  (absolute)  were  given  in  ft  or  m.  To 
evaluate  the  influence  of  scene  information  simplification  on 
subjects’  perception  of  height  and  distance,  a  number  of 
measures  were  made  including  judgement  time,  error  and  the 
exponent  of  the  stimulus -response  relationship.  Judgement  error 
and  the  exponent  of  fitted  power-functions  both  ware  significantly 
influenced  by  scene  stylization.  The  increase  of  judgement  error 
and  the  decrease  of  power-function  exponent  respectively  are 
more  distinct  when  making  absolute  judgement  than  relative 
ones.  Because  results  for  pilots  are  quite  different,  nonpilots 
should  not  be  used  as  subjects  for  visual  research  work  with 
landing  scenes.  Author 


N7S-20Q22j|l  Air  Force  Flight  Dynamics  Lab  .  Whght- Patterson 
AFB  Ohio 

DESIGN  CONSIDERATIONS  FOR  IMPLEMENTING  INTI 
GRATED  MISSION-TAILORED  FUGHT  CONTROL  MOOES 

James  K.  R  a  mage  and  Frank  R.  Swortzel  In  AGARD  The 
Impact  of  Integrated  Guidance  and  Control  Technol  on  Weapons 
Systems  Design  Dec  1978  18  p  refs  (For  primary  document 
see  N79  20009  11-01) 

Avail  NTIS  HC  A11/MF  A01 

Some  of  the  more  critical  design  considerations  are  discussed 
for  successfully  integrating  decoupled  flight  path  control, 
mission -tailored  control  modes,  and  fault  in  a  multi-role,  high 
performance  fighter  aircraft  design,  to  achieve  improved  overall 
mission  effectiveness  and  cost  of  ownership  without  sacrificing 
system  reliability  and  safety.  The  recently  completed  Fighter 
Control  Configured  Vehicles  (CCV)  Program  flight  test  of  the 
yf- 1 6  aircraft  provided  valuable  insight  and  substantiating  technical 
data  for  future  design  and  application  of  active  control  technol¬ 
ogy.  This  program  was  primarily  concerned  with  the  development 
and  avaulation  of  decoupled  six  degrees-of-freedom  flight  path 
control  techniques  Specific  CCV  features  evaluated  during  the 
flight  test  program  included  (1)  maneuver  enhancement/gust 
alleviation.  (2)  direct  lift  and  sideforca  control.  (3)  independent 
fuselage  pointing  and  translation,  and  (4)  variable  relaxed  static 
stability  Implementation  of  these  CCV  capabilities  presents  unique 
pilot  interface  considerations,  which  must  be  addressed  in  terms 
of  required  displays,  controllers,  vehicle  response  dynamics  and 
mission  segment  applications  A.R.H. 


N7S-20023#  Litton  Systems.  Inc.,  Woodland  Hills.  Calrf, 
Guidance  and  Control  Systems  Div. 

TARGET  MARKER  PLACEMENT  FOR  DIVE-TOSS  DEUVER- 
IES  WITH  WINGS  NON-LEVEL 
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J  Stanley  Ausman  In  AGARO  The  Impact  of  Integrated  Guidance 
and  Control  Techno!  on  Weapons  Systems  Design  Dec  1978 
11  p  (For  primary  document  see  N79  20009  11  01) 

Avail  NTIS  HCA11/MFA01 

In  a  dive-toss  air  to  ground  weapon  delivery,  the  pilot  steers 
a  target  marker  symbol  or  sight  reticle  (pipper)  so  as  to  overlay 
the  target  with  that  symbol  He  then  depresses  a  target  designation 
(pickle)  switch  which  commands  the  computer  to  record  all 
available  target  sensor  data  From  these  data  the  weapon  delivery 
computer  first  calculates  the  location  of  the  target  and  then 
generates  steering  signals  to  guide  the  pilot  in  steering  the 
calculated  weapon  impact  point  onto  the  target  whereupon  the 
computer  automatically  issues  the  weapon  release  signal  The 
motion  of  the  calculated  impact  point  during  a  banked  pullup  or 
climbing  turn  is  analyzed  to  determine  the  path  followed  by  the 
calculated  impact  point  during  such  a  maneuver  Placement  of 
the  sight  reticile  along  this  path  allows  the  pilot  to  pull  straight 
back  on  the  stick  after  designating  the  target  without  first  unrolling 
to  a  wings  level  attitude  A  R  H 


N79  20024#  Hughes  Aircraft  Co  .  Canoga  Park.  Calif  Missiles 
Systems  Group 

EXPENDABLE  DIGITAL  COMPUTERS  IN  TACTICAL 
MISSILE  TRENDS  AND  TRADEOFFS  IN  SOFTWARE  AND 
HARDWARE 

H  A  Maurer  and  K  S  Kongelbeck  In  AGARD  The  Impact  of 
Integrated  Guidance  and  Control  Technol  on  Weapons  Systems 
Design  Dec  1978  9  p  (For  primary  document  see  N79-20009 
11-01) 

Avail  NTIS  HCA11/MFA01 

Computers  are  shown  to  be  an  effective  way  of  achieving 
lower  cost  and  improved  performance  in  tactical  guided  missiles 
Within  the  confines  of  currently  available  semiconductor  technol¬ 
ogy  a  tactical  missile  computer  is  shown  to  be  best  applied  in 
a  central  processor  architecture  In  this  type  of  systems,  a  single 
computer  performs  the  computational  tasks  of  each  of  the 
guidance  units'  subfunctions  and  also  serves  as  the  overall  system 
integrator  Two  examples  of  this  structure  are  given.  The 
complexity  of  the  required  tactical  missile  computer  depends  on 
the  complexity  of  the  missile  to  wh*ch  it  is  applied  Three  classes 
of  missile  complexity  and  four  classes  of  computers  are  identified 
Which  computer  is  required  for  each  of  the  missile  complexity 
classes  is  then  demonstrated  Missile  computer  requirements  differ 
considerably  from  those  of  other  computer  systems  The  nature 
of  and  reasons  for  these  differences  are  discussed  Finally,  an 
extrapolation  of  current  technology  trends  is  made  and  projections 
as  to  the  effect  of  these  trends  on  tactical  missile  computer 
architecture  are  presented.  Author 


N7S-20Q2S#  Laboratoire  d'Autom  atique  et  d'Anelyse  des 
Systemes.  Toulouse  (France) 

A  RELIABLE  AND  SURVIVABLE  DATA  TRANSMISSION 
SYSTEM  FOR  AVIONICS  PROCESSING 

D  R.  Powell.  J.  C.  Laprie.  P.  Romand  (Societe  Crouzet).  and  G 
Alcouffe  (Societe  Crouzet)  In  AGARD  The  Impact  of  Integrated 
Guidance  and  Control  Technol.  on  Weapons  Systems  Design 
Dec  1978  12  p  (For  primary  document  see  N79-20009  11-01) 
Avail:  NTIS  HC  A11/MF  A01 

The  interconnection  of  real-time  processing  elements  is 
discussed  with  emphasis  on  the  choice  of  a  two-level  structure 
containing  a  distributed  irregular  network  and  a  set  of  local 
star  structures'.  The  irregular  network  has  active  nodes  that 
carry  out  automatic  signal  routing  whereas  the  star  structure 
has  a  passive  central  node  based  on  a  loosely-coupled  pulse 
transformer.  Two  types  of  communication  control  presently 
under  analysis  are  content  control  and  a  decentralized  daisy  chain 
The  final  choice  will  be  based  on  security  and  modularity 
criteria  ARH 


N79-2002S#  Singer- Kearfott.  Wayne.  N  J 
DYNAMIC  SIMULATION  OF  A  MULTI-SENSOR  COM¬ 
MUNICATION  AND  NAVIGATION  SYSTEM 

Joseph  N  Frisina.  William  J  Steele,  and  Jory  I  Schlenger  In 
AGARD  The  Impact  of  Integrated  Guidance  and  Control  Technol. 
on  Weapons  Systems  Design  Dec  1978  13  p  (For  primary 

document  see  N79-20009  11-01) 

Avail  NTIS  HC  A11/MF  A01 

Multi-sensor  communication  and  navigation  system  avionic 
software  is  comprised  of  a  real-time  airborne  operating  system 
(RTAOS),  a  communication  subsystem  based  on  the  time  division 


muxtplexed  access  (TDMA)  method,  a  tactical  navigation  (TACAN) 
subsystem,  and  a  relative  navigation  (REL  NAV)  subsystem 
Because  this  avionic  software  was  written  in  assembly  language 
there  existed  a  very  stringent  requirement  for  a  dynamic  simulator 
for  both  development  and  validation  of  the  avionic  software 
COMMANDS  was  developed  to  meet  this  requirement  for  an 
economical  tool  that  would  support  the  test  requirements  of 
both  the  communication  (TDMA)  subsystem's  high  data  rates, 
and  the  complex  computational  requirement  of  the  relative 
navigation  system  The  COMMANDS  simulator  is  resident  on  a 
mini -computer,  and  is  physically  connected  to  the  JTIDS  Class 
2  operational  flight  program  terminal  through  the  operational 
input/ output  I/O  devices.  This  allows  the  simulation  of  the  avionic 
box  which  is  receiving  the  same  inputs  in  the  laboratory  test  as 
it  will  under  flight  conditions  ARH 


N7S- 20027#  Boeing  Aerospace  Co .  Seattle.  Wash 

RADIO  FREQUENCY  (RF)  HOMING  MISSILE  GUIDANCE 
AND  CONTROL  SIMULATION  TECHNIQUES,  FACILITIES. 
AND  EXPERIENCES 

G  D  Swetnam  and  F  M  Belrose  (Redstone  Arsenal.  Huntsville. 
Ala.)  In  AGARD  The  Impact  of  Integrated  Guidance  and  Control 
Technol  on  Weapons  Systems  Design  Dec  1978  32  p  refs 
(For  primary  document  see  N79-20009  11-01) 

Avail:  NTIS  HCA11/MFA01 

The  basic  RF  homing  missile  guidance  simulation  problem 
is  described  as  well  and  and  solutions  that  have  evolved  over 
the  past  20  years.  Starting  from  simple  component  transfer 
function  measurements  in  the  late  1940's  and  early  1950's,  the 
evolution  of  RF  homing  guidance  simulation  techniques  is  followed 
to  present  day  hardware -in -the -loop  facilities  at  Boeing,  the  United 
States  Army's  Radio  Frequency  Simulation  System  (RFSS).  and 
the  United  States  Navy's  Central  Target  Simulator  (CTS)  ARH 


N79  20Q2S#  British  Aerospace  Aircraft  Group.  Warton  (England) 

MISSION  SIMULATION  AS  AN  AID  TO  DISPLAY  ASSESS 
MENT 

P  Beckett  and  D  E  A  Houghton  In  AGARD  The  Impact  of 
Integrated  Guidance  and  Control  Technol  on  Weapons  Systems 
Design  Dec  1978  12  p  (For  primary  document  see  N79-20009 
11-01) 

Avail  NTIS  HCA11/MFA01 

Advances  in  computer  and  display  technology  make  possible 
drastic  changes  in  aircraft  cockpit  layout  investigations  involving 
full  mission  simulation  in  an  advanced  cockpit  environment  are 
reported  The  philosophies  and  methods  adopted  and  the  hardware 
required  for  such  simulation  are  discussed  and  areas  where 
problems  were  encountered  are  indicated  ARH 


N79-21996#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

HIGH  ANGLE  OF  ATTACK  AERODYNAMICS 

Jan  1979  542  p  refs  In  ENGLISH  and  FRENCH  Conf  held 
at  Sandefjord.  Norway.  4-6  Oct  1978 

(AGARD-CP-247.  ISBN-92-835-0230-2)  Avail  NTIS 
HC  A23/MF  A01 

Reports  were  presented  on  (1)  studies  of  configurations  of 
practical  application  (10  papers).  (2)  mathematical  modelling  and 
supporting  investigations  (12  papers).  (3)  design  methods 
(7  papers),  and  (4)  air  intakes  (2  papers)  Eight  additional  short 
presentations  on  these  subjects  are  also  documented  For 
individual  titles,  see  N79-21997  through  N79-22034 


N79-21997#  National  Aeronautical  Establishment.  Ottawa 
(Ontario)  Unsteady  Aerodynamics  Lab 

EFFECT  OF  HIGH  ANGLES  OF  ATTACK  ON  DYNAMIC 
STABILITY  PARAMETERS 

K  J  Orlik-Rueckemann  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  14  p  refs  (For  primary  document  see  N79-21996 
13-01) 

Avail  NTIS  HC  A23/MF  A01 

Effects  of  flight  at  high  angles  of  attack  are  presented  for 
dynamic  stability  parameters  and  their  significance  for  the  analysis 
of  aircraft  motion  at  those  flight  conditions  The  topics  included 
(1)  the  strong  nonlinear  variations  of  many  stability  parameters 
with  angle  of  attack.  (2)  the  emergence  of  new  categories  of 
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parameters  such  as  cross  coupling  derivatives  that  are  only  of 
interest  for  high  angle  of  attack  or  other  asymmetrical  flight 
conditions  (31  the  significance  of  time  dependent  parameters, 
such  as  represented  by  derivatives  due  to  time  rates  of  change 
of  angles  of  attack  and  sideslip,  (4)  the  strong  configuration 
dependence  of  aerodynamic  characteristics  as  illustrated  by  large 
effects  of  strakes  and  of  various  shapes  of  aircraft  forebody, 
and  (5)  the  need  for  establishing  and  verifying  a  mathematical 
model  that  would  satisfactorily  describe  the  motion  of  an  aircraft 
m  the  presence  of  all  these  high  angle  of-attack  effects  JAM 

N79-21998/|l  Messerschmitt  Boelkow  Blohm  GmbH.  Munich 
(West  Germany) 

HIGH  ANGLE  OF  ATTACK  CHARACTERISTICS  OF 
DIFFERENT  FIGHTER  CONFIGURATIONS 

H  John  and  W  Kraus  In  AGARO  High  Angle  of  Attack 
Aerodyn  Jan  1979  15  p  refs  (For  primary  document  see 

N79  21996  13  01 ) 

Avail  NTIS  HC  A23/MF  A01 

Increased  maneuverability  at  the  lower  end  of  the  flight 
envelope  offers  new  and  attractive  possibilities  for  fighter  aircraft 
To  extend  the  flight  regime  at  low  speeds  up  to  high  angles  of 
attack  beyond  maximum  lift  requires  the  ability  to  trim  and  control 
the  aircraft  and  by  this  avoid  departure  and  spin  susceptibility 
at  those  conditions  Basic  aerodynamic  characteristics  of  different 
fighter  configurations  at  separated  flow  beyond  maximum  lift 
are  reviewed  where  the  resultant  derivatives  are  completely 
different  from  those  associated  with  attached  flow  The  change 
in  trim  conditions  is  primarily  dependant  on  wing  planform  and 
overall  aircraft  configuration  Results  are  shown  about  the 
aerodynamic  development  of  aircraft  configuration  which  meet 
these  requirements  and.  at  the  same  time,  minimize  the  resulting 
drag  penalties  in  the  conventional  angle  of  attack  regime  JAM 

N79-21999#  Royal  Aircraft  Establishment.  Farnborough 
(England) 

SOME  UK  RESEARCH  STUDIES  OF  THE  USE  OF  WING 
BODY  STRAKES  ON  COMBAT  AIRCRAFT  CONFIGURA 
TIONS  AT  HIGH  ANGLES  OF  ATTACK 

G  F  Moss  In  AGARD  High  Angle  of  Attack  Aerodyn  Jan 
1979  19  p  refs  (For  primary  document  see  N79  21996  13-01) 
Avail  NTIS  HC  A23/MF  A01 

Experimental  research  of  interest  to  design  engineers 
incorporating  strakes  m  combat  aircraft  configurations  is  consid¬ 
ered  It  is  likely  to  be  many  years  before  a  satisfactory 
mathematical  model  is  achieved  for  the  detailed  flow  about  such 
configurations,  and  there  is  thus  an  urgent  need  to  explore  the 
various  aerodynamic  features  of  these  devices  experimentally  both 
to  obtain  satisfactory  solutions  to  current  problems  and  to  guide 
theoretical  work  which  will  form  the  basis  of  future  design 
methods  Author 

N79-22000*#  General  Dynamics/ Fort  Worth.  Tex 

DESIGN  GUIDELINES  FOR  THE  APPLICATION  OF  FORE 
BODY  AND  NOSE  STRAKES  TO  A  FIGHTER  AIRCRAFT 
BASED  ON  F  16  WIND  TUNNEL  TESTING  EXPERIMENT 

C.  W  Smith  and  C  A  Anderson  In  AGARD  High  Angle  of 
Attack  Aerodyn  Jan.  1979  11  p  refs  (For  primary  document 
see  N79-2 1996  13-01) 

(Contract  NASI -15006) 

Avail  NTIS  HC  A23/MF  A01  CSCL  01C 

During  the  YF  16  and  F-16  developmental  wind  tunnel  test 
program,  numerous  variations  in  nose  and  forebody  strakes  were 
investigated  These  data  were  reviewed,  and  the  strake  aerodynam¬ 
ic  characteristics  coalesced  into  design  guidelines  for  the 
application  of  strakes  to  fighter  aircraft  The  design  guides  take 
the  form  of  general  equations  governing  the  modification  of 
forebody  strakes  to  obtain  a  linear  pitching  moment  curve  and 
the  calculation  of  the  resulting  lift  and  drag  increments 
Additionally,  qualitative  comments  are  made  concerning  the  effects 
of  strake  geometry  on  lateral/directional  stability  It  is  concluded 
that  the  generation  of  incremental  strake  lift  is  primarily  dependent 
upon  the  area  affected  by  the  strake-induced  vortex  and  that 
strake  planform  is  of  secondary  importance  Forebody  strakes 
have  small  beneficial  effects  on  lateral/directional  stability  if 
properly  designed,  however,  significant  gams  are  easily  attained 
with  nose  strakes  JAM 


N79-22001jy  Northrop  Corp  .  Hawthorne.  Calif  Aerodynamics 
Research  Dept 

FOREBODY/WING  VORTEX  INTERACTIONS  AND  THEIR 
INFLUENCE  ON  DEPARTURE  AND  SPIN  RESISTANCE 


A  M  Skow.  A  Titinga.  Jr .  and  W  A  Moore  In  AGARD 
High  Angle  of  Attack  Aerodyn  Jan  1979  26  p  refs  (For 

primary  document  see  N79  21996  13-01) 

Avail  NTIS  HC  A23/MF  A01 

In  depth  studies  were  conducted  to  determine  the  effects 
of  these  shed  vortices  and  to  isolate  parameters  which  strongly 
influence  them  Arising  from  these  studies,  methodologies  were 
developed  which  can  be  used  as  general  guidelines  m  the  design 
of  both  aircraft  forebody  shapes  and  hybrid-wing  planform  shapes 
such  that  the  interactions  between  these  vortex  systems  will 
enhance  aircraft  stability  JAM 


N79-22002#  Royal  Aircraft  Establishment,  Farnborough 
(England) 

STRAKE-INDUCED  SEPARATION  FROM  THE  LEADING 
EDGES  OF  WINGS  OF  MODERATE  SWEEP 

S  P  Fiddes  and  J  H  B  Smith  In  AGARD  High  Angle  of 
Attack  Aerodyn  Jan  1979  12  p  refs  (For  primary  document 
see  N79-21996  13-01) 

Avail  NTIS  HC  A23/MF  A01 

Mechanisms  were  proposed  to  account  for  the  observation 
that,  on  a  wing  of  moderate  sweep  and  aspect  ratio,  leading 
edge  separation  occured  at  a  lower  incidence  when  strakes  d  e 
highly  swept,  forward  extensions  to  the  wing  root)  were  attached 
ahead  of  it  The  effect  on  the  main  wing  of  the  vortices  resulting 
from  the  leading  edge  separation  on  the  strake  was  considered 
and  a  simplified  approach  to  modelling  the  flow  over  strake-wmg 
combinations  was  introduced  JAM 

N79-22003#  Messerschmitt-Boelkow  Blohm  GmbH  Munich 
(West  Germany) 

AERODYNAMIC  CHARACTERISTICS  OF  A  FIGHTER  TYPE 
CONFIGURATION  DURING  AND  BEYOND  STALL 

W  Staudacher.  B  Laschka.  P  Poisson-Qumton  (ONERA.  Pans 
France),  and  J  P  Ledy  (ONERA.  Pans.  France)  in  AGARD 
High  Angle  of  Attack  Aerodyn  Jan  1979  15  p  refs  (For 

primary  document  see  N79-21996  13  01) 

Avail  NTIS  HC  A23/MF  A01 

Low  speed  wind  tunnel  tests  were  conducted  with  a  MBB 
pilot  model  Angle  of  attack  regime  investigated  comprised 
alpha  0  divided  by  90  deg  Emphasis  was  directed  towards 
the  stability  and/or  control  contributions  of  configurational  items 
such  as  strakes.  canards,  tails,  rudders  and  controls  and  maneuver 
flap  systems  as  well  as  the  technique  of  concentrated,  spanwise 
blowing  Isolated  and  combined  effects  of  those  devices  and 
systems  are  demonstrated,  and  some  unconventional  control 
devices  are  introduced  JAM 

N79-22004#  Lockheed  Georgia  Co  .  Marietta  Flight  Sciences 
Div 

THE  APPLICATION  OF  SPANWISE  BLOWING  FOR  HIGH 
ANGLE  OF  ATTACK  SPIN  RECOVERY 

J  J  Cornish,  III  and  M  W  M  Jenkins  In  AGARD  High 
Angle  of  Attack  Aerodyn  Jan  1979  12  p  (For  primary  document 
see  N79-2 1996  13-01, 

Avail  NTIS  HC  A23/MF  A01 

A  unique  autorotation  tunnel  test  was  performed  on  a  1/30th 
scaled  model  of  an  F  4  fighter  configuration  During  this  test 
air  was  blown  spanwise  over  the  wing  from  various  nozzle  locations 
and  the  influence  of  this  blowing  on  the  spinning  mode  was 
recorded  Over  50  test  conditions  were  evaluated  for  both  flat 
(alpha  45  degrees)  and  steep  lalpha  80  degrees)  spin 
modes  The  wing  blowing  was  very  effective  tn  arresting  the 
spin  for  the  steep  spin  mode  and  not  very  effective  in  stopping 
the  flat  spin  Nose  blowing  was  also  evaluated  with  only 
marginal  success  An  optimum  wing  nozzle  locat-on  and  blowing 
level  was  identified  These  data  when  scaled  to  full  scale  values 
showed  that  the  required  nozzle  diameter  was  1  92  inches  located 
close  to  the  wing  root  1/4  chord  point  and  18  Ib/sec  of  air 
was  required  to  affect  recovery  More  efficient  and  effective 
recovery  is  possible  in  the  tunnel  with  an  additional  degtee  of 
freedom  and  with  empennage  blowing  Further,  larger  scale  testing 
is  urged  G  Y 


N7S22006#  Societe  Nationale  Industnelle  Aerospatiale 
Toulouse  (France) 

BEHAVIOR  OF  A  TRANSPORT  AIRCRAFT  WITH  A  HIGH 
ASPECT  RATIO  WING  AT  A  HIGH  ANGLE  OF  INCIDENCE 
[COMPORTEMENT  A  HAUTE  INCIDENCE  U'UN  AVION  DE 
TRANSPORT  A  AILE  A  GRAND  ELANCEMENTj 
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D  Cotlard  tn  AGARO  High  Angle  of  Attack  Aerodyn  Jan 
1979  12  p  In  FRENCH  (For  primary  document  see  N79-2 1996 
13  011 

Avail  NTIS  HC  A23/MF  A01 

Results  of  wind  tunnel  test  on  a  model  of  a  Concorde 
supersonic  transport  aircraft  with  a  high  aspect  ration  wing  at  a 
high  angle  of  incidence  are  reported  Graphs,  and  especially  flow 
visualization  charts  of  the  air  flow  over  the  top  of  the  airfoil, 
are  presented  Trans!  by  G  Y 


N79-2200i*l  Rockwell  International  Corp  Downey.  Calif 
Space  Systems  Group 

AERODYNAMIC  DESIGN  OF  THE  SPACE  SHUTTLE 
ORBITER 

W  E  Bornemann  and  T  E  Surber  /n  AGARD  High  Angle  of 
Attack  Aerodyn  Jan  1979  24  p  refs  (For  primary  document 
see  N79  21996  1 3  01) 

(Contract  NAS9- 14000) 

Avail  NTIS  HC  A23/MF  A01  CSCl  228 

An  overview  of  the  wind  tunnel  program  is  given  and 
aerodynamic  characteristics  of  the  final  configuration  are  described 
Aerodynamic  parameters  critical  to  definition  of  Orbiter  entry 
control  and  performance  are  identified  Trim  capability  and  stability 
and  control  characteristics  are  discussed  at  critical  regions  in 
the  entry  tratectory  Methods  are  described  to  define  reaction 
control  rocket  effectiveness  and  aerodynamic  interactions  during 
the  initial  portion  of  entry  At  hypersonic  speeds,  wind  tunnel 
results  of  viscous  interaction  effects  at  high  angles  of  attack  are 
discussed  In  the  supersonic  region,  critical  stability  and  control 
parametars  and  wind  tunnel  results  are  described  At  subsonic 
speeds,  comparisons  are  shown  between  predicted  aerodynamic 
characteristics  and  data  from  the  approach  and  landing  flight 
test  program  G  Y 

N79  22007|  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

VORTEX  PATTERN  DEVELOPING  ON  THE  UPPER  SURFACE 
OF  A  SWEPT  WING  AT  HIGH  ANGLE  OF  ATTACK 

Jean  Mirande.  Volker  Schmitt,  and  Henri  Werle  In  AGARD 
High  Angle  of  Attack  Aerodyn  Jan  1979  18  p  refs  In 

FRENCH.  ENGLISH  summary  (For  primary  document  see 
N79  21996  13-01) 

Avail  NTIS  HC  A23/MF  A01 

An  experimental  study,  based  on  a  swept  wing,  was 
undertaken  in  a  water  tunnel  and  a  wind  tunnel  at  low  speeds 
(V  sub  o  less  than  or  equal  to  90  m/s)  The  vortex  flow  effects 
on  this  wing  are  illustrated  from  global  effort  measurements 
and  static  pressure  distributions  The  domain  of  vortex  appearance 
was  deduced  as  a  function  of  both  sweep  angle  and  angle  of 
attack  An  attempt  is  made  to  describe  the  physical  pattern  of 
the  vortex  flow,  from  its  formation  near  the  apex  to  its  breakdown 
at  the  trailing  edge  By  means  of  a  directional  probe,  the  flow 
over  the  wing  was  determined  G  Y 

N79-2200G#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Goettingen  (West  Germany)  Inst  fuer 
Stroemungsmechanik 

STABLE  AND  UNSTABLE  VORTEX  SEPARATION 

Erich  H  Wedemeyer  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  10  p  refs  (For  primary  document  see  N79-21996 
13-01) 

Avail  NTIS  HC  A23/MF  A01 

A  theoretical  study  of  the  stability  of  leading  edge  separation 
on  delta  wings  is  presented  The  theory  explains  the  change 
from  steady  vortex  type  separation  to  flow  with  unsteady 
separation  bubble  Calculations  show  that  solutions  of  the 
vortex-sheet  model  of  leading  edge  separation  can  become 
unstable  if  the  angle  of  attack  is  sufficiently  high  The  critical 
angle  of  attack  decreases  with  decreasing  sweepback  angle  The 
calculated  stability  boundary  is  in  good  agreement  with  the 
boundary  for  observed  leading  edge  vortices  The  findings  suggest 
that  the  change  from  vortex  type  to  bubble  type  separation  is 
due  to  the  change  from  stable  to  unstable  leading  edge  vortices 
The  theory  explains  the  effect  of  a  strake  on  a  wing  of  moderate 
sweep  and  aspect  ratio  the  strong  leading  edge  vortices  generated 
by  the  strake  induce  an  outboard  flow  on  the  mam  wmg  and 
thereby  increase  the  effective  sweep  of  the  leading  edge  The 
higher  effective  sweep  stabilizes  the  leading  edge  separation  on 
the  main  wing  G  Y 

N79-2200B#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 


UNSTEADY  CALCULATION  OF  VORTEX  SHEETS  EMITTED 
BY  HIGHLY  LOADED  LIFTING  SURFACES 

Colmar  Rehback  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  9  p  refs  In  FRENCH.  ENGLISH  summary  (For 

primary  document  see  N79-21996  13-01) 

Avail  NTIS  HC  A23/MF  A 01 

The  vortex  sheets  that  form  at  the  trailing  edge  and  tips 
and.  for  higher  angles  of  attack,  from  the  leading  edge  of  lifting 
surfaces,  tend  towards  well  organized  and  stable  shapes  only 
for  specific  configurations  (e  g  high  sweep  angles)  and  within  a 
well-defined  range  of  angles  of  attack  The  method  used  is  intended 
for  three  dimensional  incompressible  flows  It  is  based  on  an 
application  of  the  Lagrangian  variables  to  the  integro-differential 
system  made  of  the  Green  identity  and  the  Helmholtz  equation, 
discretized  in  the  form  of  point  vortex  singularities  During  this 
numerical  study  of  the  influence  of  the  obstacle  geometry  and 
incidence  on  the  time  evolution  and  stability  of  the  vortex  sheet, 
the  sudden  setting  m  motion  of  two  simple  configurations  is 
dealt  with  a  plane  rectangular  wing  and  a  plane  delta  wing, 
both  of  unity  aspect  ratio  Two  problems  are  especially  dealt 
with  that  of  the  vortex  core  formation  and  that  of  the  gradual 
appearance,  highly  influenced  by  geometry  and  angle  of  attack, 
of  the  sheet  instabilities  G  Y 

N79  22010#  Techmsche  Umversitaet.  Brunswick  (West 
Germany)  Inst  fuer  Stroemungsmechanik 
ON  THE  VORTEX  FORMATION  OVER  A  SLENDER  WING 
AT  LARGE  ANGUS  OF  INCIDENCE 

Dietrich  Humnel  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  17  p  refs  (For  primary  document  see  N79-21996 

13-011 

Avail  NTIS  HC  A23/MF  A01 

An  experimental  study  of  the  flow  field  around  an  A  =  1 
delta  wing  at  an  angle  of  attack  of  alpha  -  20  5  degrees  is 
presented  The  effect  of  Reynolds  number  on  the  formation  of 
the  secondary  vortex  is  studied  in  detail  Boundary  layer 
measurements  were  earned  out  for  laminar  and  turbulent 
boundary  layers  and  the  bound  vortex  lines  in  the  lifting  surface 
were  determined  for  both  cases  The  flow  field  was  measured 
in  four  planes  perpendicular  to  the  free  stream  direction  and 
located  in  different  positions  downstream  of  the  wing  trailing 
edge  The  magnitude  and  the  direction  of  the  local  velocity  vector 
were  determined  by  means  of  a  5  hole  probe  The  results  are 
given  tor  each  plane  by  lines  of  constant  total  pressure,  static 
pressure,  dynamic  pressure  and  by  a  presentation  of  the  local 
flow  directions  The  interference  between  leading  edge  vortex 
secondary  vortex  and  trailing  edge-vortex  is  studied  in  detail 

G  Y 

N7S-22011*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 

SYMMETRICAL  AND  ASYMMETRICAL  SEPARATIONS 
ABOUT  A  YAWED  CONE 

David  J  Peake.  F  Kevin  Owen  (Owen  Intern  .  Inc  .  Palo  Alto. 
Calif),  and  Hiroshi  Higucht  (Dyn.  Technol  Inc.  Torrance.  Calif) 
In  AGARD  High  Angle  of  Attack  Aerodyn  Jan  1979  27  p 

refs  (For  primary  document  see  N79-21996  13-01) 

(Contract  NAS2  9663) 

Avail  NTIS  HC  A23/MF  A01  CSCL  01 A 

Three-dimensional  flow  separations  about  a  5  degree 
(semiapex  angle,  theta  sub  C).  1.4  m  long,  circular  cone  up  to 
moderately  high  relative  incidence,  alpha/ theta  sub  C  ap¬ 
proximately  5.  were  studied  in  the  Mach  number  range  0  3 
M  sub  infinity  <  18  The  cone  was  tested  in  the  Ames  1  8  by 
1  8  m  wind  tunnel  at  Reynolds  numbers.  R  sub  L  infinity,  based 
on  the  cone  length.  L  from  4  5  times  1 0  to  the  6th  power  to 
13.5  times  10  to  the  6th  power,  under  nominally  zero  heat 
transfer  conditions  Overall  forces  and  mean  surface  pressures 
were  compared  with  earlier  measurements  Supportive  three 
dimensional  laser  velocimeter  measurements  of  mean  and 
fluctuating  velocity  in  a  slightly  asymmetric  vortex  wake  about 
a  slender  tangent  ogive  cylinder  at  incidence  having  respective 
nose  and  overall  body  fineness  ratios  of  3  5  and  12.  are 
included  G  Y 

N 79-2201 2|  Bristol  Umv  (England I  Dept  ol  Aeronautical 
Engineering 

PRESSURES  ON  A  SUNDER  BOOV  AT  HIGH  ANGLE  Of 
ATTACK  IN  A  VERY  LOW  TURBULENCE  LEVEL  AIR 
STREAM 

B  L  Hunt  and  P  C  Daxtar  In  AGARO  High  Angle  of  Attack 
Aerodyn  Jan  1979  14  p  reft  (For  primary  document  see 

N79-21996  13  01) 

Avail  NTIS  HC  A23/MF  A01 

Experimantally  maasurad  tranaiam  prassuras  at  low  speads 
on  a  modal  conaianng  of  a  circular  cylmdar  with  a  tangeni  ogiva 
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nose  in  the  angle  of  attack  range  from  30  deg  to  90  deg  arc 
reported  Great  care  was  taken  to  eliminate  extraneous  distur¬ 
bances  a  wind  tunnel  with  an  extremely  low  level  of  free 
stream  turbulence  (approx  0  01%)  was  used,  the  model  was 
rigidly  mounted  and  efforts  were  made  to  ensure  laminar 
separation  without  turbulent  re-attachment  By  comparing  the 
result  with  those  obtained  previously  on  the  same  model  in 
similar  tests  at  a  higher  level  of  free  stream  turbulence 
(approx  0  7%)  it  is  shown  that  there  is  a  dramatic  reduction  in 
unsteadiness  in  the  low  turbulence  level  air  stream  and  switching 
of  the  flow  pattern  is  virtually  eliminated  It  is  found  that  the 
mean  unswitched  level  is  dependent  on  the  roll  angle  of  the 
model,  and  hence,  that  strict  control  of  the  free  stream  conditions 
is  not  sufficient  to  guarantee  results  which  are  independent  of 
the  experimental  equipment  The  inherent  unsteadiness  present 
m  the  flow  pattern  is  presented  S  E  S 


N79  22013#  B  rilish  Aerospace  Dynamics  Group.  Bristol 
(England)  Aerodynamics  Research  Group 
WINO  AND  WATER  TUNNEL  INVESTIGATIONS  OF  THE 
INTERACTION  OF  BODY  VORTICES  AND  THE  WING 
PANELS  OF  A  MISSILE  CONFIGURATION 
J  R  Deane  In  AGARD  High  Angle  of  Attack  Aerodyn  Jan 
1979  18  p  refs  (For  primary  document  see  N79  21996  13-01) 
Avail  NTIS  HC  A23/MF  A01 

The  interaction  with  wing  panels  of  vortices  formed  by  flow 
separation  on  the  leeside  of  the  forebody  of  an  inclined,  cruciform 
wmg-body  combination  was  studied  A  low-speed  flow  visualiza¬ 
tion  experiment  was  conducted  using  the  dye  line  technique  in 
a  water  tunnel,  where  the  generation  of  the  symmetric  body 
vortex  pair  in  the  incidence  angle  range  was  15  deg  to  35  deg 
The  phenomenon  of  breakdown  of  the  ordered  vortex  structure 
was  observed  when  the  vortices  pass  in  the  vicinity  of  wing 
panels  mounted  downstream  on  the  body  A  supersonic  wind 
tunnel  test  in  which  pressure  plotting  on  a  wing  panel  of  a 
geometrically  similar  wmg-body  combination  was  performed 
Incidence  angles  »n  the  range  15  deg  to  25  deg  were  considered 
at  a  Mach  number  of  2  with  the  pressure  tapped  wing  panel 
rolled  into  the  leeside  flow  field  Integration  of  the  pressure 
distributions  yielded  information  on  panel  loads  which  was 
compared  with  estimates  available  from  semi  empirical  prediction 
methods  It  is  shown  that  prediction  accuracy  is  low  for  the 
loads  on  panels  when  they  are  rolled  into  the  vicinity  of  the 
vortices  S  E  S 


N79  22014#  S  A  Engins  Matra.  Velizy  (France) 

AERODYNAMIC  CHARACTERISTICS  OF  BODIES  OF 
REVOLUTION  EQUIPPED  WITH  WINGS  OF  VARIOUS 
ASPECT  RATIOS  (CHARACTERISTIQUES  AERODYNAM 
ICS  OES  CORPS  DE  REVOLUTION  MUNIS  D'AILES 
D'ALLONGEMENTS  DIVERS] 

L  Mifsud  In  AGARD  High  Angle  of  Attack  Aerodyn  Jan 
1979  24  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary 
document  see  N79  21996  13  01) 

Avail  NTIS  HC  A23/MF  A01 

Water  tank  and  wind  tunnel  tests  were  made  on  bodies  of 
revolution  and  finned  bodies  of  small  wing  aspect  ratio  Results 
of  lift  and  side  force,  pitching  and  yawing  moments,  and  wall 
pressure  distributions  are  presented  for  angles  of  attack 
between  0  and  45  cr  70  deg  The  parameters  are  the  Mach 
number  the  wing  length  and  the  wing  span  Results  show  the 
effects  of  the  wing  parameters  on  high  incidence  phenomena 
and  especially  on  lateral  forces  and  moments  Author 


N 79  22016#  Von  Karman  Inst  foi  Fluid  Dynamics  Rhode  Saint 
Genese  (Belgium) 

AERODYNAMIC  CHARACTERISTICS  OF  A  MISSILE 
FEATURING  WING  WITH  STRAKES  AT  HIGH  ANGUS  OF 
ATTACK 

M  Akcay  B  E  Richards  IDFVLR.  Goettingen  West  Ger )  W 
Stahl  and  A  2arghami  In  AGARO  High  Angle  of  Attack 
Aerodyn  Jan  1979  7  p  refs  (For  primary  document  see 

N79  21996  13  OD 
Avail  NTIS  HCA23/MFA01 

The  forces  and  pressure  distribution  on  a  typical  missile 
configuration  with  low  aspect  ratio  trapezoidal  wings  fitted  both 
with  and  without  triangular  strakes  at  angles  of  incidence  up  to 
32  deg  were  studied  Normal  force  and  pitching  moment 


measurements  showed  that  different  strakes  extending  forward 
from  the  inboard  region  of  the  trapezoidal  wings  straightened 
the  normal  force  curve  and  increased  the  normal  force  coefficient 
considerably  and  improved  the  pitching  moment  variation  at 
incidences  above  1 2  deg  Measurements  of  pressure  over  the 
suction  side  of  the  body,  wings  and  one  of  the  configuration  of 
strakes  and  application  of  various  flow  visualization  techniques 
i  transonic  speeds  and  water  tunnel  tests  provided  some  insight 
i.  )  the  mechanisms  that  cause  the  improvements  m  force 
cnaracteristics  The  vortices  generated  by  the  strakes  are  shown 
to  interact  favourably  not  only  with  the  flow  over  the  wing,  to 
suppress  the  unfavorable  effects  of  large  separation,  but  also 
with  the  flow  over  the  body  The  distribution  of  the  increment 
in  normal  force  on  the  various  parts  of  the  configuration  caused 
by  the  strakes  was  analyzed  S  E  S 


N79  22016#  Techmsche  Umv  .  Berlin  (West  Germany)  Inst 
fuer  Luft-  und  Raumfahrt 

ON  THE  UE  SIDE  FLOW  OVER  DELTA  WINGS  AT  HIGH 
ANGU  OF  ATTACK 

Joachim  Szodruch  and  Uwe  Ganzer  In  AGARD  High  Angle  of 
Attack  Aerodyn  Jan  1979  7  p  refs  (For  primary  document 

see  N79-21996  13-01) 

Avail  NTIS  HC  A23/MF  A01 

A  classification  of  various  types  of  lee  side  flow  for  slender 
delta  wings  is  presented  for  a  range  of  supersonic  Mach 
number  and  angle  of  attack  Two  particular  types  of  flow  which 
occur  at  high  angle  of  attack  are  discussed.  One  type  exists 
when  the  leading  edges  are  subsonic  A  shock  wave  between 
the  strong  conterrotating  leading- edge  vort ices  was  determined 
The  other  type  of  flow  occurs  for  supersonic  leading  edges  m 
which  case  a  pair  of  separation  bubbles  occurs  with  embedded 
shock  waves  on  top  Strong  non -conical  effects  were  observed 

SF  S 


N79-22017#  Techmsche  Hogeschool.  Delft  (Netherlands)  Dept 
of  Aerospace  Engineering 

MEASUREMENTS  OF  THE  SUPERSONIC  FLOW  FIELD  PAST 
A  SLENDER  CONE  AT  HIGH  ANGUS  OF  ATTACK 

W  J  Bannink  and  C  Nebbelmg  In  AGARD  High  Angle  of 
Attack  Aerodyn  Jan  1979  15  p  refs  (For  primary  document 

see  N79  21996  13  01) 

Avail  NTIS  HC  A23/MF  A01 

The  flow  field  past  a  7  5  deg  semi-apex  angle  circular  cone 
at  angles  of  attack  was  investigated  experimentally  at  a  free 
stream  Mach  number  of  2  94  In  a  cross-sectional  plane  the 
conical  flow  direction,  the  conical  Mach  number  and  the  static 
pressures  were  determined,  using  a  conical  head  directional  probe 
Surface  pressure  distributions  and  oil  flow  patterns  revealed  fiow 
separation  at  an  angle  of  attack  of  about  the  cone  half  angle 
The  separation  is  coupled  with  the  formation  of  a  vortex  system 
At  values  of  alpha  exceeding  14  deg  a  double  separation  type 
of  flow  was  observed  a  primary  and  a  secondary  vortex  at 
either  side  of  the  leeward  symmetry  plane  Conical  supersonic 
flows  were  detected,  adjacent  to  the  cone  surface  Shock  waves 
were  measured  inside  the  conical  supersonic  region,  also  the 
occurrence  was  verified  of  a  shock  wave  close  to  the  cone 
surface  and  extending  slightly  across  the  leeward  symmetry  plane 
At  22  deg  the  existence  was  confirmed  of  a  separated  vortical 
singularity  in  the  leeward  symmetry  plane  S  E  S 


N79-22018*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center  Moffett  Field  Calif 

NUMERICAL  SIMULATION  OF  SUPERSONIC  CONE  FLOW 
AT  HIGH  ANGU  OF  ATTACK 

David  S  McRae  and  M  Y  Hussami  (NASA  Langley  Res  Center) 
In  AGARD  High  Angle  of  Attack  Aerodyn  Jan  1979  10  p 

refs  (For  primary  document  see  N79  21996  13  01 ) 

(Contracts  NASI  1410  NASI  14472) 

Avail  NTIS  HC  A23/MF  A01  CSCL  01A 

A  conical  symmetry  assumption  is  applied  to  the  full 
Navier  Stokes  equations  resulting  in  an  equation  set  containing 
time  and  two  coordinate  directions  as  independent  variables 
The  set  is  integrated  by  use  of  a  finite  difference  technique  for 
the  particular  case  of  sharp  cones  at  incidence  Solutions  are 
obtained  and  compared  with  experiment  for  auxiliary  conditions 
corresponding  to  both  laminar  and  turbulent  flows  Closure  for 
the  turbulent  flow  case  is  provided  by  use  of  a  scalor  eddy 
viscosity  model  based  on  the  mixing  length  hypothesis  Modifies 
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tions  to  the  eddy  viscosity  model  were  found  which  led  to  excellent 
surface  pressure  and  surface  flow  direction  agreement  for  turbulent 
flow  at  low  supersonic  Mach  numbers  It  is  apparent  that  further 
work  on  the  turbulence  model  is  necessary  for  agreement  at 
higher  supersonic  Mach  numbers  S  E  S 


N79-22019*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton.  Va 

RECENT  THEORETICAL  DEVELOPMENTS  AND  EXPERI 
MENTAL  STUDIES  PERTINENT  TO  VORTEX  FLOW  AER 
OOVNAMICS.  WITH  A  VIEW  TOWARDS  DESIGN 

John  t  Lamar  and  James  M  Luckring  In  AGARD  High  Angle 
of  Attack  Aerodyn  Jan  1979  31  p  refs  (For  primary  document 
see  N79  21996  13  01) 

Avail  NTIS  HC  A23/MF  A01  CSCL  01A 

Recent  progress  in  a  research  program  directed  toward  an 
improved  vortex  flow  technology  base  was  reviewed  Analysis 
methods  for  conical  flow  and  analysis  and  design  methods  for 
noncomcal  flows  are  presented  Applications  are  made  for  a 
variety  of  planar,  nonplanar  and  interfering  lifting  surfaces  Several 
methods  are  shown  to  provide  reasonable  estimates  of  over -all 
forces  and  moments  for  simple  wing  planforms  with  the  suction 
analogy  method  currently  offering  the  most  versatility  for 
arbitrary  configuration  applications  For  the  prediction  of  surface 
loadings  the  free  vortex  sheet  method  being  developed  by  Boeing 
is  shown  to  have  considerable  promise  and  further  development 
of  this  type  of  method  is  encouraged  A  data  base  for  ogee 
strake-wing  configurations  is  summarized  with  an  emphasis  on 
the  requirements  for  maximizing  the  interference  lift  A  strake 
planform  design  procedure  is  discussed  and  a  first  solution  (gothic 
in  planview)  is  integrated  with  a  wing  body  The  data  show  the 
strake  to  exhibit  expected  stable  vortex  characteristics  It  was 
found  that,  apart  from  increasing  sweep,  conically  cambered  delta 
wings  developed  drag  levels  approaching  that  of  attached  flow 
with  increasing  either  the  lift  or  the  wing  camber  height,  lastly, 
an  approximate  vortex  flow  design  method,  based  on  the  suction 
analogy  is  outlined  and  an  example  is  given  S  E  S 

N79-22020#  National  Aerospace  Lab .  Amsterdam  l  Netherlands) 

A  COMPUTATIONAL  MODEL  FOR  THE  CALCULATION  OF 
THE  FLOW  ABOUT  WING8  WITH  LEADING  EDGE  VOR 
TICES 

H  W  M  Hoeijmakers  and  B  Bennekers  In  AGARD  High 
Angle  of  Attack  Aerodyn  Jan  1979  11  p  refs  (For  primary 

document  see  N79-21996  1 3-01) 

Avail  NTIS  HC  A23/MF  A01 

The  mathematical  model  replaced  the  spiralling  free  shear 
layer  springing  from  the  leading  edge  by  a  free  vortex  sheet 
which  is  terminated  by  a  combination  of  a  feeding  sheet  plus  a 
discrete  line  vortex/ sink  The  strength  of  the  sink  is  related  to 
the  entrainment  of  the  rotational  core  and  derived  here  from 
semi  empirical  arguments  The  resulting  potential  flow  problem 
is  solved  employing  a  higher-order  panel  method  which  involves 
some  recently  developed  ideas  for  obtaining  a  numerically  efficient 
method  with  second -order  accuracy  The  method  is  applied  to 
the  calculation  of  the  flow  about  a  delta  wing  at  incidence 

SE  S 


N79  22021#  Boeing  Aerospac  e  Co  .  Seattle.  Wash 
SUBCRITICAL  DRAG  MINIMIZATION  FOR  HIGHLY  SWEPT 
WINGS  WITH  LEADING  EDGE  VORTICES 

E  N  Tinoco  and  H  Yoshihara  In  AGARD  High  Angle  of 
Attack  Aerodyn  Jan  1979  9  p  refs  (For  primary  document 
see  N79  21996  13  01) 

Avail  NTIS  HC  A23/MF  A01 

The  subsonic  lift  to  drag  ratio  of  supercruiser  type  wings 
was  studied  at  sufficiently  large  lifts  for  which  flow  separation 
cannot  be  avoided  In  the  presence  of  the  resulting  leading  edge 
vortex,  minimum  drag  due  to  lift  is  no  longer  dictated  by  spanwise 
load  distribution  alone  but  is  also  a  function  of  the  chordwise 
loading  For  the  resulting  nonlinear  problem  a  higher  order  panel 
method  utilizing  a  vortex  sheet  model  is  used  to  search  for  an 
optimal  design  A  brief  outline  of  the  computational  method  is 
given  fliowed  by  examples  validating  the  procedures  Results  of 
the  search  for  an  optimal  camber  are  discussed  M  M  M 


N79  22022#  Messerschmitt  Boelkow  Blohm  GmbH.  Munich 
{West  Germany) 

NORMAL  FORCE  AND  PITCHING  MOMENT  OF  WING 
BOOT  COMBINATIONS  IN  THE  NONLINEAR  ANGLE  OF 


ATTACK  RANGE  AT  SUBSONIC  SPEEDS 

C  P  Schneider  and  D  Nikolitsch  In  AGARD  High  Angle  of 
Attack  Aerodyn  Jan  1979  10  p  refs  (For  primary  document 

see  N79  21996  13-01) 

Avail  NTIS  HC  A23/MF  A01 

Two  procedures  on  the  nonlinear  lifting  surface  theory  are 
presented  One  method  for  the  determination  of  the  factor  K 
sub  BIW)  represents  the  effect  of  the  wing  on  the  body-forces 
and  moments  due  to  lift  carry  over,  and  predicts  the  normal 
force  interference  factors  The  other  method  determines  K  sub 
B(W)  It  uses  the  nonlinear  lifting  surface  theory  for  the  calculation 
of  normal  force  and  moment  of  a  slowly  pitching  wing  alone, 
and  to  get  the  same  quantities  for  a  substitute  wing  which 
represents  the  original  wing  plus  a  rectangular  flat  middle  section 
in  place  of  the  body  between  the  wing  root  chords  The  results 
of  the  two  procedures  call  for  an  improved  prediction  method, 
as  comparable  quasi-steady  data  from  experiments,  which  may 
serve  to  confirm  the  results  of  one  or  the  other  method  are  not 
available  at  present  Free  vortex  tracing  of  discrete  vortices  by 
conventional  two  dimensional  theory  is  proposed  Viscous  vortices 
with  core  are  assumed  M  M.M 


N79-22023*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 

PREDICTION  OF  AERODYNAMIC  CHARACTERISTICS  FOR 
SLENDER  BODIES  ALONE  AND  WITH  LIFTING  SURFACES 
TO  HIGH  ANGLES  OF  ATTACK 

Leland  H  Jorgensen  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  40  p  refs  (For  primary  document  see  N79-21996 
13  011 

Avail  NTIS  HC  A23/MF  A01  CSCL  01A 

A  method  is  presented  for  computing  normal  force  and 
pitching  moment  coefficients  for  slender  bodies  of  circular  and 
noncircular  cross  section  alone  and  with  lifting  surfaces  A 
semiempirical  term  representing  viscous-separation  crossflow  is 
added  to  a  term  representing  potential -theory  crossflow  For  bodies 
of  revolution,  computed  aerodynamic  characteristics  agree  with 
measured  results  for  investigated  free  stream  Mach  numbers  from 
0  6  to  2  9  and  for  angles  of  attack  from  0  deg  to  180  deg  For 
bodies  of  elliptic  cross  section,  measured  results  are  predicted 
well  over  the  investigated  Mach  number  range  from  0  6  to  2  0 
and  the  angle  range  from  0  deg  to  60  deg  For  all  bodies  the 
predictions  are  best  at  supersonic  Mach  numbers  For  body-wing 
and  body-wmg-tail  configurations,  measured  normal  force 
coefficients  and  centers  are  predicted  at  the  upper  test  Mach 
number  of  2  0  As  the  Mach  number  is  decreased  to  0  6.  the 
agreement  for  the  normal-force  coefficients  rapidly  deteriorates 
When  model  flow -separation  and  vortex  patterns  are  asymmetric, 
undesirable  side  forces  are  usually  measured  on  the  models  at 
subsonic  Mach  numbers  and  zero  sideslip  angle  Generally,  the 
side-force  coefficients  decrease  or  vanish  with  increase  in  Mach 
number,  decrease  in  nose  fineness  ratio,  nose  blunting,  and 
flattening  of  body  cross  section  M  M  M 


N79  22024#  Nielsen  Engineering  and  Research.  Inc  .  Mountain 
View.  Calif 

PREDICTION  OF  LATERAL  AERODYNAMIC  LOADS  ON 
AIRCRAFT  AT  HIGH  ANGUS  OF  ATTACK 

S  B  Spangler.  S  C.  Perkins.  Jr .  and  M  R  Mendenhall  In 
AGARD  High  Angle  of  Attack  Aerodyn  Jan  1979  14  p 

refs  (For  primary  document  see  N79-21996  13-01) 

Avail  NTIS  HC  A23/MF  A01 

The  lateral  loads  on  high  speed  fighter  bomber  configurations 
at  high  angles  of  attack  and  small  angles  of  sideslip  were  studied 
The  configurations  of  interest  are  characterized  by  slender  pointed 
noses  that  generate  asymmetric  separation  vortices  at  angles  of 
attack  in  the  25  to  45  degree  range  The  methods  consist  of  a 
nose  vortex  shedding  flow  model,  a  vortex  lattice  wing/ body/ 
strake  flow  model,  and  a  tail  interference  model  All  are  potential 
flow  methods  and  were  applied  at  incompressible  speeds  The 
methods  account  for  noncircular  nose  cross  sections,  prediction 
of  separation  location  on  the  nose  and  interaction  between  nose 
and  strake  vortices  Calculations  were  made  to  compare  the 
predicted  results  with  measurements  of  vorlicity  distribution, 
velocities  m  the  separated  region,  and  forces  on  noncircular  noses 
and  forces  and  moments  on  complete  aircraft  configurations 
The  predicted  results  agree  with  the  data,  show  the  proper  trends, 
and  demonstrate  the  proper  physical  characteristics  of  the  flow 

M  M  M 
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N79-22026#  Systems  Research  Labs  Inc  Newport  News. 
Va 

PREDICTION  AND  MEASUREMENT  OF  THE  AERODYNAM 
1C  FORCES  AND  PRESSURE  DISTRIBUTIONS  OF  WING 
TAIL  CONFIGURATIONS  AT  VERY  HIGH  ANGLES  OF 
ATTACK 

Richard  P  White  Jr  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  16  p  refs  iFor  primary  document  see  N79  21996 

13  01 1 

Avail  NTIS  HC  A23/MF  AO? 

The  three  dimensional  viscous  lifting  surface  theory  that 
developed  to  predict  the  distribution  of  aerodynamic  loading  on 
arbitrary  planforms  having  attached  vortex  flows  at  hign  angles 
of  attack  is  discussed  Comparisons  between  measured  and 
predicted  performance  and  pressure  distribution  data  for  a 
wing  strake  configuration  at  a  high  angle  of  attack  are  reported 
Limitations  of  the  prediction  technique  as  well  as  the  potential 
of  utilising  vortex  lift  to  amplify  the  performance  characteristics 
of  highly  maneuverable  aircraft  is  outlined  MMM 


N79  22026*0  National  Aeronautics  and  Space  Administration 
Ames  Research  Center  Moffett  Field.  Calif 

HIGH  ANGLE  OF  INCIDENCE  IMPLICATIONS  UPON  AIR 
INTAKE  DESIGN  AND  LOCATION  FOR  SUPERSONIC 
CRUISE  AIRCRAFT  AND  HIGHLY  MANEUVERABLE 
TRANSONIC  AIRCRAFT 

Leroy  L  Presley  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  10  p  refs  IFor  primary  document  see  N79  21996 

13  OH 

Avail  NTIS  HC  A23/MF  A01  CSCL  01C 

The  effects  of  angle  of  attack  on  supersonic  mixed  compres 
sion  inlet  performance  at  tour  different  locations  about  a 
hypothetical  forebody  are  given  A  computational  method  to 
predict  optimum  inlet  location  orientation,  and  centerbody  control 
schedule  for  design  and  off  design  performance  is  described 
The  effects  of  miet  location  and  a  forward  canard  on  the 
angle  of-attack  performance  of  a  normal  shock  inlet  at  transonic 
speeds  were  studied  Proper  integration  of  inlet  location  and  a 
forward  canard  can  enhance  the  angle-of-attack  performance  of 
a  normal  shock  inlet  Two  lower  lip  treatments  for  improving 
the  angleof attack  performance  of  rectangular  mJets  al  transonic 
speeds  are  discussed  M  M  M 


N 79  2202 7 Messerschmitt-Boelkow-Blohm  GmbH.  Munich 
(West  Germany)  Military  Airplane  Div. 

INTAKE  DESIGN  AND  INTAKE/AIRFRAME  INTEGRATION 
FOR  A  POST-STALL  FIGHTER  AIRCRAFT  CONCEPT 

K  W  Lotter  and  J  Malefakis  In  AGARD  High  Angle  of  Attack 
Aerodyn  Jan  1979  16  p  refs  (For  primary  document  see 

N79  21996  13  01) 

Avail  NTIS  HC  A23/MF  A01 

Results  from  subsonic  scale  model  tests  carried  out  for 
intake  geometries  especially  designed  for  high  angle  of  attack 
capability  are  discussed  A  unit-composed  intake  model  represen¬ 
ting  a  twin-engine  fighter  am  aft  was  tested  with  two  basic 
intake  positions  in  a  shieldeo  location,  one  under  the  fuselage 
and  one  under  the  wing  strakes  on  both  sides  of  the  fuselage 
Two  different  axial  positions  were  tested  An  external  compres¬ 
sion,  horizontal  ramp  inlet  design  was  chosen  for  the  tests 
Different  auxiliary  intakes,  all  fitted  to  the  lower  side  of  the 
intake  were  tested  Various  rotatable  forward  cowl  lip  designs 
and  a  cowl  slot  were  included  in  the  investigations  A  shielded 
intake  location  offers  a  high  potential  for  improvement  in  inlet 
maneuver  capability  Sufficient  shielding  is  generally  given  for 
the  under-fuselage  position  For  the  side  intakes  located  under 
the  strakes  a  position  as  far  downstream  as  possible  is  desiiable 
For  such  shielded  intakes  only  small  performance  losses  occu-red 
at  incidences  up  to  35  deg  Variable  cowl  lip  geometry  introduced 
for  subsonic  maneuver  improvement  offers  an  attractive  means 
for  optimum  intake/ engine  mass  flow  matching  at  supersonic 
speeds  by  varying  the  intake  capture  area  M  M  M 


N 79- 22028#  Texas  Umv  at  Austin  Dept  of  Meccan. ral 
Engineering 

COMPRESSIBILITY  EFFECTS  ON  THE  SYMMETRIC  BODY 
/ORTEX  WAKE  OF  AN  OGIVE  NOSE  CYLINDER 

William  L  Oberkampf  and  Timothy  J  Bartel  In  AGARD  High 
Angle  of  Attack  Aerodyn  Jan  1979  4  p  refs  (For  primary 

document  see  N79-21996  13-01) 


(Contract  F06635  77 -C  00491 
Avail  NTIS  HC  A23/MF  A01 

An  extensive  experimental  investigation  of  the  symmetric 
body  vortex  wake  was  conducted  Cone  probe  measurements 
were  made  on  the  leeside  of  an  ogive  nose  circular  cylinder  for 
three  different  supersonic  freestream  conditions  Measurements 
of  total  pressure.  Mach  number,  and  Three  orthogonal  velocity 
components  were  made  at  four  angles  of  attack  of  the  body  at 
various  axial  stations  These  data  were  processed  to  infer  the 
position  of  the  primary  body  vortex  in  the  cross  flow  plane, 
local  circulation  distribution  in  the  cross  flow  plane,  vortex  core 
size,  and  total  circulation  m  the  cross  flow  plane  Although  limited 
results  are  discussed,  particular  emphasis  is  placed  on  the  effects 
of  transonic  cross  flow  Mach  numbers  on  the  structure  of  the 
body  vortex  wake  JAM 


N79  22029#  Royal  Inst  of  Tech  Stockholm  (Sweden)  Dept 
of  Aeronautics 

WIND  TUNNEL  TEST  AT  LOW  SPEEDS  OF  A  DORSAL 
AIR  INTAKE  ON  A  FIGHTER  CONFIGURATION 

Sven-Olof  Ridder  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  3  p  (For  primary  document  see  N79-21996  13-01) 
Avail  NTIS  HC  A23/MF  A01 

A  wind  tunnel  model  with  a  swept  wing  and  a  dorsal  air 
intake  mounted  well  aft  on  the  fuselage  was  investigated  in  a 
low  speed  wind  tunnel  with  respect  to  the  flow  quality  of  the 
air  intake  flow  ft  was  found  that  the  air  intake  flow  was  satisfactory 
at  zero  angle  of  yaw  for  angles  of  attack  up  to  20  degrees 
Even  a  moderate  angle  of  yaw.  however  resulted  in  a  rather 
high  level  of  intake  flow  distortion  as  caused  by  the  ingestion 
of  forebody  vornces  A  large  number  of  forebody  mounted  flow 
control  devices  were  tested  and  among  these  only  a  canopy 
mounted  device  was  found  effective  «n  reducing  the  intake  flow 
distortion  io  an  acceptable  level  JAM 


N79-22030#  Avions  Marcel  Dassault  -Breguet  Aviation. 
Saint-Cloud  (France) 

VISUALISATIONS  AND  CALCULATIONS  OF  AIR  INTAKES 
AT  HIGH  ANGLES  OF  ATTACK  AND  LOW  REYNOLDS 
NUMBER 

P  C  Perrier  and  J  Penaux  In  AGARD  High  Angle  of  Attack 
Aerodyn  Jan  1979  2  p  refs  In  FRENCH  (For  primary 

document  see  N79  21996  13  01) 

Avail  NTIS  HC  A23/MF  A01 

The  operation  of  compressors  can  be  strongly  perturbed  at 
a  high  angle  of  incidence  by  the  instability  of  the  flow  created 
by  separation  at  the  edges  of  the  air  intake  Both  flow  visualization 
and  the  direct  solution  numerical  solution  of  the  Navier- Stokes 
equation  are  complementary  methods  of  analyzing  the  phenomena 
To  visualize  what  is  intervening  at  the  interior  of  the  air  intake 
the  flow  can  be  studied  at  very  low  velocity  and  at  a  low 
Reynolds  number  by  the  injection  of  colored  fluid  m  a  two 
dimensional  flow  in  a  hydrodynamic  test  tunnel  so  that  an  ultra 
ultra-rapid  film  of  the  transonic  stream  lines  can  be  obtained 
The  instability  of  the  separation  of  at  the  air  intake  can  be 
calculated  only  by  the  exact  or  approximate  solution  of  the 
Navier-Stokes  equation  Results  obtained  by  using  a  least  squares 
finite  element  method  for  the  direct  solution  of  the  Navier  Stokes 
instability  equation  are  presented  This  method  resolves  the 
nonlinearity  of  the  equation  by  iteration  of  the  Stokes  equation 
which  is  itself  resolved  in  an  original  manner  Transl  by  A  R  H 


N79  22031#  Old  Dominion  Umv  .  Norfolk.  Va  Dept  of 
Mechanical  Engineering  and  Mechanics 

STATE  OF  ART  OF  NONLINEAR.  DISCRETE  VORTEX 
METHOOS  FOR  STEADY  ANO  UNSTEADY  HIGH  ANGLE 
OF  ATTACK  AERODYNAMICS 

Osama  A  Kandil  In  AGARD  High  Angle  of  Attack  Aerodyn 
Jan  1979  5  p  refs  (For  primary  document  see  N79  21996 

13-01) 

Avail  NTIS  HC  A23/MF  A01 

in  ali  the  existing  inviscd  models,  the  lines  of  primary 
separation  were  assumed  to  be  known  a  prion  and,  hence,  these 
models  can  only  treat  wings  with  sharp  edges  In  this  model. 

continuous  vortex  sheets  (bound  and  free)  were  approximated 
by  a  distribution  of  concentrated  vortex  lines  The  bound  sheet 
is  modelled  by  a  bound-vortex  lattice,  and  the  free  sheet  is 
modelled  by  segmented  free  vortex  lines  (steady  flow  problem) 
or  a  growmg  free-vortex  lattice  (understeady-flow  problem)  With 
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this  three  dimensional  model,  the  boundary  conditions  were 
satisfied  at  certain  control  points  on  the  bound  and  free  vortex 
system,  the  shape  of  the  free  vortex  lines  was  obtained,  and 
the  pressure  distribution  was  calculated  on  the  wing  surface 

JAM 

N79-22032#  Bristol  Univ  (England)  Dept  of  Aeronautical 
Engineering 

ON  SLENDER  WINGS  WITH  LEADING  EDGE  CAMBER 

R  K  Nangia  In  AGARD  High  Angle  of  Attack  Aerodyn  Jan 
1979  10  p  refs  (For  primary  document  see  N79  2  1 996  13-01) 
Avail  NTIS  HC  A23/MF  A01 

The  presence  of  leading  edge  camber  on  wing  or  wing 
body  configuration  of  low  aspect  ratio  »s  known  to  improve  their 
aerodynamic  efficiency  A  research  program  to  develop  design 
methods  on  this  subject  is  reviewed  JAM 

N79-22033#  Techmsche  Hogeschool  Delft  (Netherlands)  Dept 

of  Aerospace  Engineering 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE  ENTRAIN 
MENT  OF  A  LEAOING  EDGE  VORTEX 

N  G  Verhaagen  and  L.  vanderSnoek  In  AGARD  High  Angle 
of  Attack  Aerodyn  Jan  1979  5  p  refs  (For  primary  document 
see  N79  21996  13  01) 

Avail  NTIS  HC  A23/MF  A01 

An  experimental  investigation  of  the  flow  field  of  a  leading 
edge  vortex,  produced  by  a  sharp  edged  unit  aspect  ratio  delta 
wing  at  an  angle  of  attack  of  20  deg.  was  carried  out  at  45  m / sec 
Velocity  and  total  pressure  distributions  were  obtained  by  using 
a  fixed-attitude  five-hole  probe  On  the  basis  of  the  experimental 
results,  a  number  of  control  volumes  of  different  cross  sectional 
dimensions  enclosing  the  rotational  vortex  core  were  chosen 
For  each  of  the  control  volumes  the  entrainment  was  esti¬ 
mated  J  AM 

N79  22034#  Aeritaha  SpA  Torino  (Italy)  Combat  Aircraft 
Div 

A  SURVEY  OF  RECENT  HIGH  ANGLE  OF  ATTACK;  WIND 
TUNNEL  TESTING  AT  AERITALIA 

G  Bucciantim.  R  DeSilvestro.  and  L  r«ornaster  In  AGARD 
High  Angle  of  Attack  Aerodyn  Jan  1979  4  p  refs  (For 

primary  document  see  N79-21996  13-01) 

Avail  NTIS  HCA23/MFA01 

The  present  status  of  investigation  on  wind  tunnel  testing 
techniques  at  high  angles  of  attack  and  on  stall/post  stall 
characteristics  of  configurations  typical  of  modern  combat 
aircraft  is  illustrated  Author 

N79-31136*#  National  Aeronautics  and  Space  Administration. 
Washington.  D  C 

A  COMPARISON  OF  PREDICTIONS  OBTAINED  FROM 
WIND  TUNNEL  TESTS  AND  THE  RESULTS  FROM  CRUIS 
ING  FLIGHT:  AIRBUS  AND  CONCORDE 

J  Berger  Aug  1979  71  p  refs  Transl  into  ENGLISH  of 

Comparison  entre  les  resultats  de  vol  en  croisiere  Airbus  et 
Concorde  ,  AGARD  CP  242.  Rept-20  Presented  at  Flight 
Mechanics  Panel  Specialists  Meeting  on  Performance  Prediction 
Methods.  Paris.  France.  11-13  Oct  1977  Original  language 
document  was  announced  as  N78  26074  Transl  by  Kanner 
(Leo)  Associates.  Redwood  City.  Calif  Original  doc  prep  by 
Aerospatiale  (France) 

(Contract  NASw  3199) 

(NASA  TM  75238  AGARD  CP  242  Rept  20)  Avail  NTIS 
HC  A04/MF  A01  CSCL  02A 

Following  a  summary  of  the  methods  used  to  establish 
aerodynamic  data  and  propulsion  data  a  comparison  was  made 
m  the  form  of  the  drag  (or  thrust)  difference  between  flight 
results  and  predictions  made  on  the  basis  of  these  data  Certain 
hypothesis  and  improvements  on  aerodynamic  data  were 
presented  in  order  to  explain  the  slight  deficit  found  on  Airbus 
and  Concorde  M  M  M 


N80  14017#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur -Seme  (France) 

ADVANCES  IN  GUIDANCE  AND  CONTROL  SYSTEMS 
USING  DIGITAL  TECHNIQUES 

Aug  1979  357  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  the  Guidance  and  Control  Panel  Symp  Ottawa.  8  1  1  May 
1979 

(AGARD  CP  272  ISBN  92  835  0247  7)  Avail  NTIS 
HC  A16/MF  A01 


The  application  of  digital  methods  to  guidance  and  control 
systems  is  considered  Functional  design  concepts,  trends,  and 
requirements,  advances  in  analytical  and  design  techniques,  and 
advances  in  digital  system  design  and  architecture  to  assure 
high  integrity  are  among  the  topics  covered  Data  processing 
and  computation  techniques,  software  design  validation  tech¬ 
niques.  including  simulation,  and  operational  and  system  develop 
ment  experience  are  included  For  individual  titles,  see  N80  14018 
through  N80  14043 


N80-14018*#  Milco  International.  Inc  Huntington  Beach.  Calif 

STATE  OF  THE  ART  FOR  DIGITAL  AVIONICS  AND 
CONTROLS.  1978 

Richard  K  Smyth  In  AGARD  Advan  in  Guidance  and  Control 
Systems  Using  Digital  Tech  Aug  1979  20  p  refs  (For  primary 
document  see  N80-14017  05  01) 

(Contract  NASw-2691) 

Avail  NTIS  HC  A16/MF  A01  CSCL  02A 

A  brief  summary  of  a  comprehensive  state  of  the  art  survey 
is  presented  The  survey  includes  five  broadly  applicable  technology 
areas  flight  path  management,  aircraft  control  systems,  crew 
station  &  human  factors,  integration  &  interfacing  technology, 
and  fundamental  technology  In  addition  the  survey  included 
military  technologies  which  have  a  technology  transfer  potential 
:o  the  five  broadly  applicable  technology  areas  J  M  S 

N80- 14019#  Air  Force  Flight  Dynamics  Lab  .  Wright- Patterson 
AFB.  Ohio  Flight  Control  Div 

A  FLIGHT  CONTROL  SYSTEM  USING  THE  DAIS  ARCHITEC 
TURE 

A  P  DeThomas  and  R  A  Hendrix  In  AGARD  Advan  m 
Guidance  and  Control  Systems  Using  Digital  Tech  Aug  1979 
9  p  refs  (For  primary  document  see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

The  development  of  a  digital  flight  control  system  simulation 
capability  to  examine  advanced  integrated  control  architectures 
in  order  to  increase  system  performance  and  availability,  is 
described  Near  term  issues,  such  as  multiplexing  interfaces  with 
othe  avionics  functions  and  structuring  of  software  are 
covered  J  M  S 


N80  14020#  Royal  Aircraft  Establishment.  Famborough 
(England)  Flight  Systems  Dept 

TRENDS  IN  DIGITAL  DATA  PROCESSING  ANO  SYSTEM 
ARCHITECTURE 

A  A  Callaway  In  AGARD  Advan  in  Guidance  and  Control 
Systems  Using  Digital  Tech  Aug  1979  5  p  (For  primary 
document  see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

The  utilization  of  airborne  digital  computers  and  methods 
for  their  integration  into  digital  avionic  systems  are  discussed 
The  architecture  of  two  aircraft  systems,  one  designed  in  the 
1 960s  and  one  in  the  1 970s  is  described  The  growth  »n  complexity 
is  discussed  in  terms  of  two  factors  the  total  flow  of  data 
between  the  subsystems  which  form  the  elements  of  the  system, 
and  the  total  volume  of  the  computing  task  m  terms  of  the 
number  of  words  of  program  required  Techniques  which  may 
assist  in  alleviating  the  growing  complexity  are  then  considered 
These  include  design  management  aids,  such  as  requirement 
statement  languages,  architectural  considerations,  such  as 
multiplex  data  busses  and  distributed  processing  and  software 
techniques,  such  as  high  level  languages.  MASCOT,  and  structured 
programming  J  M  S 


N80  14021#  Societe  Crouzet.  Valence  (France) 

A  METHOO  FOR  DESIGNING  MULTIPROCESSOR  ARCHI 
TECTURES  FOR  AVIONICS  FUNCTIONS  [METHODOLOGIE 
DE  CONCEPTION  ^ARCHITECTURES  MULTI 
PROCESSEURS  POUR  DES  FONCTIONS  D'AVIONIOUEl 

C  Aleonard.  A  Demoment,  P  Romand.  J  Gillon  (CERT.  Toulouse. 
France),  and  J  F  LeMaitre  (CERT.  Toulouse.  France)  In  AGARD 
Advan  in  Guidance  and  Control  Systems  Using  Digital  Tech 
Aug  1979  7  p  In  FRENCH  (For  primary  document  see 

N80  14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

A  digital  technique  is  given  for  the  design  of  high  perfor 
mance  automatic  systems  The  evolution  of  digital  techniques 
presents  the  automstist  with  the  problem  of  the  total  design  of 
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a  control  system  It  means  going  beyond  algorithmic  synthesis 
from  the  beginning,  to  take  into  account  all  the  functional  and 
operational  aspects  Thus,  it  is  possible  to  optimize  the  control 
system  according  to  three  important  criteria  regard  for  the 
desired  operating  performances  the  total  cost  and  the  very 
important  matter  of  operational  safety  (reliability,  security, 
maintainability,  and  availability)  Transl  by  A  R  H 


N80- 14322#  Smger  Kearfott  Wayne  N  J 

FORTRAN  FOR  AVIONICS 

Austin  J  Maher  In  AGARD  Advan  in  Guidance  and  Control 
Systems  Using  Digital  Tech  Aug  1979  8  p  refs  (For  primary 
document  see  N8Q  14017  05-01) 

Avail  NTIS  HC  A16/MF  AOt 

The  approach  taken  to  address  the  use  of  high  order  languages 
(HOL)  is  described  A  review  is  presented  of  the  interim  languages 
stioulated  by  the  000  and  the  reasons  for  selecting  FORTRAN 
as  the  basis  of  a  compiler  activity  to  provide  competitive  HOl 
capability  The  rationale  for  selecting  trie  oldest  and  least  modern 
of  the  six  interim  languages,  and  the  design  approach  to  select 
a  suitable  language  dialect  for  efficient  implementation  of  avionic 
software  without  violating  the  stipulations  of  the  ANSI  Standard 
for  FORTRAN  are  included  The  success  is  described  of  the 
effort  to  develop  a  low  cost  compiler  for  the  FORTRAN  dialect 
which  generates  a  highly  efficient  object  code  in  the  tradition  of 
the  many  highly  efficient  FORTRAN  compilers  which  have  been 
developed  for  commercial  computers  F  0  S 


N 80  14023#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugfuehrung 

AN  OBSERVER  SYSTEM  FOR  SENSOR  FAILURE  DETEC 
TION  AND  ISOLATION  IN  DIGITAL  FLIGHT  CONTROL 
SYSTEMS 

Norbert  Stuckenberg  In  AGARD  Advan  in  Guidance  and  Control 
Systems  Using  Digital  Tech  Aug  1979  11  p  refs  (For  primary 
document  see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

For  the  sensor  part  of  a  flight  control  system  a  sensor  failure 
detection  and  isolation  concept  is  presented  based  on  analytic 
redundancy  A  conventional  triplex  sensor  system  is  replaced  by 
a  duplex  sensor  system  without  loss  of  the  fail-operational 
property  In  the  case  of  a  sensor  failure,  deterministic  Luenberger 
observers  provide  the  information  about  which  of  the  two 
sensors  of  the  duplex  system  actually  failed  The  proposed  concept 
is  applied  to  a  command  and  stability  system  of  a  flight  control 
system  Author 


N80-14024#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Toulouse  (France) 

AUTOMATIC  RECOVERY  AFTER  SENSOR  FAILURE 
ONBOARD 

Marc  Labarrere.  Marc  Pelegrin.  and  Marc  Pircher  In  AGARD 
Advan  in  Guidance  and  Control  Systems  Using  Digital  Tech 
Aug  1979  12  p  refs  (For  primary  document  see  N80-14017 

05-01) 

Avail  NTIS  HC  A16/MF  A01 

Two  techniques  are  developed  which  provide  reliable  failure 
detection  and  isolation  for  a  dual -redundant  subset  of  sensors 
A  global  procedure  using  a  bank  of  stationary  Kalman  filters  is 
described  Some  difficulties  of  this  technique  lead  to  a  sub-optimal 
procedure  which  is  developed  in  order  to  give  all  the  dynamic 
and  static  relationships  between  the  measured  outputs  on  the 
aircraft  These  techniques  are  sucessfully  applied  to  simulated 
sensor  failure  on  a  six  degree  of  freedom  aircraft  simulation 
and  are  applying  to  sensor  failures  injected  on  flight  data  from 
the  N262  aircraft  F  0  S 


N 80  1 4026#  Marconi  Avionics  Ltd  Rochester  (England)  Flight 
Automation  Research  Lab 

RECENT  ADVANCES  IN  FIBRE  OPTICS  FOR  HIGH 
INTEGRITY  OIGITAL  CONTROL  SYSTEMS 

R  P  G  Collmson  In  AGARD  Advan  in  Guidance  and  Control 
Systems  Using  Digital  Tech  Aug  1979  16  p  (For  primary 

document  see  N80  14017  05  01) 

Avail  NTIS  HC  A16/MF  A01 

The  methods  for  using  fiber  optic  cables  for  interconnecting 
the  elements  of  an  active  control  system  and  the  advantages 


and  disadvantages  are  discussed  The  majoi  factors  in  the  use 
of  fiber  optics  are  practical  ones  connectors  terminations 
ruggedness  and  environmental  capability  of  cables  The  tech 
mques  are  described  which  were  developed  to  make  a  fiber 
bundle  a  practical  cable  link  The  use  of  multi  access  optical 
highways  particularly  for  interfacing  other  systems  with  the  flight 
control  system  (eg  Air  Data  and  IN  systems)  is  reviewed  and 
principles  of  the  candidate  networks  outlined  Finally  a  new 
concept  for  a  fiber  optic  multi  access  network  is  presented  which 
is  fully  compatible  with  the  new  data  transmission  specification 

F  0  S 


N80  14026#  General  Dynamics/Fort  Worth  Tex 

REDUNDANCY  MANAGEMENT  CONSIDERATIONS  FOR  A 
CONTROL  CONFIGURED  FIGHTER  AIRCRAFT  TRIPLEX 
OIGITAL  FLY  BY  WIRE  FLIGHT  CONTROL  SYSTEM 

John  H  Watson.  William  J  Yousey  and  James  M  Ratley  In 
AGARD  Advan  In  Guidance  and  Control  Systems  Using  Digital 
Tech  Aug  1979  23  p  ref  (For  primary  document  see  N80  1401  7 
05  01) 

(Contract  F33615  77  C  3036) 

Avail  NTIS  HC  A16/MF  A01 

To  preclude  the  shut  down  of  the  flight  control  computers 
for  control  configured  fighter  aircraft  redundant  (parallel) 
processing  is  used  m  conjunction  with  redundancy  management 
concepts  Using  reliability  requirements  and  goals  as  expressed 
in  loss  of  control  per  flight  hour  a  digital  flight  control  system 
architecture  is  evolved  with  specific  emphasis  placed  on  the 
input,  processor  and  output  subsystems  The  mcorporat  on  of  an 
analog  cross  strapping  of  lower  reliability  sensors  is  shown  to 
be  an  effective  means  of  increasing  system  reliability  by  retaining 
sensor  redundancy  after  a  computer  failure  A  technique  called 
control  law  reconfiguration  is  developed  which  insures  system 
survival  after  a  second  like  sensor  failure  Computer  contribution 
to  loss  of-control  is  reduced  by  the  addition  of  system  monitors 
which  increase  the  computer  self-test  confidence  level  The 
resultant  architecture  is  shown  to  have  an  inherent  reliability 
which  is  relatively  insensitive  to  the  configuration  of  the  actuator 
interface,  thus  allowing  this  interface  to  be  designed  based  on 
hardware/software  complexity  tradeoffs  A  R  H 


N80- 14027#  Messerschmitt-Boelkow-Blohm  GmbH.  Munich 
(West  Germany)  Aircraft  Div 

FAILURE  DETECTION.  ISOLATION  AND  INDICATION  IN 
HIGHLY  INTEGRATED  DIGITAL  GUIDANCE  AND  CONTROL 
SYSTEM 

Wolfgang  J  Kubbat  In  AGARD  Advan  in  Guidance  and  Control 
Systems  Using  Digital  Tech  Aug  1979  17  p  (For  primary 

document  see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

A  broad  spectrum  of  modern  failure  detection  and  isolation 
techniques  is  discussed  and  it  is  shown  that  the  failure  problem 
can  be  significantly  reduced  with  technology  and  design  Several 
advanced  methods  such  as  vector  redundancy,  dissimilar 
redundancy,  and  methods  applied  to  computers  are  described 
and  some  are  backed  up  by  practical  examples  Data  bus  orientated 
guidance  and  control  systems  are  considered  Based  upon  a 
practical  realization  example,  guidelines  are  given  for  the  use  of 
MIL  STD  1553  B  in  redundant  applications  AR  H 


N80  14028#  Electronique  Marcel  Dassault.  St  Cloud  (France) 

THE  INTEGRITY  OF  ONBOARD  COMPUTER  PROGRAMS: 
A  SOLUTION  [L’INTEGRITE  DES  LOGICIELS  EMBARQUES: 

UNE  solution) 

G  Germain  In  AGARD  Advan  in  Guidance  and  Control  Systems 
Using  Digital  Tech  Aug  1979  8  p  refs  In  FRENCH  (For 

primary  document  see  N80  14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

A  solution  is  provided  for  insuring  the  integrity  of  the 
operating  system  onboard  aircraft  and  engines  The  principle  effect 
is  to  increase  the  security  of  the  system  so  as  to  make  it 
homogeneous  with  that  of  the  material  which  in  the  case 
considered  is  ve«y  high  Interesting  consequences  are  found  in 
the  level  of  reliability  and  maintainability  of  the  system  as  well 
as  the  costs  of  validation  The  means  used  are  the  simplest  and 
most  economical  possible  They  are  applied  to  the  structure  of 
the  operating  system  and  hardware  of  a  computer  well  adapted 
for  onboard  applications  Emphasis  ts  placed  on  mechanisms  for 
controlling  address,  which  prevents  all  untimely  destruction  of 
the  software  Transl  by  A  R  H 
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N80-14028#  Hamilton  Standard,  Farmington.  Conn 

A  REDUNDANT  INERTIAL  NAVIGATION  SYSTEM  FOR 
IUS 

R  A  Baum.  G  E  S  Morrison  IBoemg  Aerospace  Co .  Seattle, 
Wash.),  and  R  C  Peters  (Aerospace  Corp  .  Los  Angeles.  Calif ) 
/n  AGARD  Advan  in  Guidance  and  Control  Systems  Using 
Digital  Tech  Aug  1979  1  1  p  refs  (For  primary  document 

see  N80-14017  05  01) 

Avail  NTIS  HC  A16/MF  A01 

A  high  performance  strapdown  redundant  inertial  navigation 
system  (RINS)  being  developed  for  the  space  transportation  system 
inertial  upper  stage  (IUS)  is  described  and  an  overview  of  the 
test  results  obtained  to  date  rs  presented  The  IUS  RINS  is  the 
first  navigation  system  specifically  designed  to  provide  a  fully 
redundant  configuration  with  self-contained  redundancy  manage¬ 
ment  algorithms  which  will  permit  the  system  to  experience  an 
m  flight  failure  and  then  automatically  detect,  isolate,  and  eliminate 
the  field  element  and  continue  the  mission  without  loss  or 
out-of-specification  degradation  of  the  guidance  function  A  R  H 


N8014030#  Centre  National  de  la  Recherche  Scientifique. 
Toulouse  (France)  Lab  d'Automatique  et  d'Analyse  de 
Systemes 

DEFINITION  OF  THE  HIERARCHICAL  NETWORK  FOR 
AGGRESSIVE  ENVIRONMENTS  (RHEA) 

M  Buis.  J  C.  Laprie.  J  Marco,  and  D  R  Powell  In  AGARD 
Advan  in  Guidance  and  Control  Systems  Using  Digital  Tech 
Aug.  1979  15  p  refs  (For  primary  document  see  N80  14017 
05-01) 

Avail  NTIS  HC  A16/MF  A01 

The  transmission  level  of  a  dependable  data  communication 
support  system  intended  for  the  reliable  and  survivable  intercon¬ 
nection  of  data  processing  units  (subscribers)  in  an  aggressive 
environment  is  described  The  functional  and  dependability 
specifications  of  this  system  lead  to  the  definition  of  a  hierarchical 
architecture  using  a  network-structured,  damage  and  fault- 
tolerant  global  transmission  medium  and  star-structured, 
fault-tolerant  local  transmission  media  The  contention  method 
is  used  for  control  of  access  to  the  transmission  media  A  standard 
transmission-medium/subscriber  interface  is  defined  that 
implements  an  associative  addressing  scheme  in  order  to  cater 
for  data  broadcasting  modes  and  facilitated  dynamic  system 
reconfiguration  Throughout  the  design,  a  top-down  approach  was 
adopted  with  the  use  of  qualitative  and  quantitative  evaluations 
at  each  level  in  order  to  make  motivated  choices  among  the 
different  possible  solutions  A  R  H 


N80- 14031#  Defence  Research  Establishment.  Ottawa  (Ontario) 

DEVELOPMENT  OF  AIDING  GPS/STRAPDOWN  INERTIAL 
NAVIGATION  SYSTEM 

D.  F  Liang.  D  B  Reid  (Lapp  (Philip  A.)  Ltd .  Toronto).  R  H 
Johnson  (S  and  S  Software  Ltd..  Ottawa),  and  B  G  Fletcher 
In  AGARD  Advan  in  Guidance  and  Control  Systems  Using 
Digital  Tech  Aug  1979  15  p  refs  (For  primary  document 

see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

An  overview  is  presented  of  the  design  and  development  of 
an  integrated  multisensor  navigation  system  comprised  of  a 
NAVSTAR  GPS  receiver,  an  aiding  strapdown  inertial  navigation 
system  (ASIN)  and  a  number  of  auxiliary  sensors,  namely,  air 
data  and  strapdown  magnetic  sensors  In  the  present  phase, 
comprehensive  software  packages  were  developed  to  simulate 
all  the  subsystems  used  A  modular  and  computationally  efficient 
Kalman  filtering  algorithm  was  designed  and  implemented  for 
the  integration  of  the  GPS  and  ASIN  During  the  course  of  the 
development,  two  techniques  were  developed  An  exact  algorithm 
was  derived  to  transform  inertially  referenced  data  into  geographic 
coordinates  Also,  a  dual  channel  attitude  algorithm  was 
formulated  which  increases  he  bandwidth  of  the  attitude 
computation  in  the  strapdown  na  ngator  Other  routines  developed 
include  the  baro-damping  algor  thm.  auxiliary  sensor  processing 
and  calibration  routines  To  provide  a  baseline  level  of  performance, 
simulation  results  were  obtained  for  future  flight  testing  of  the 
hardware  M  M  M 


N80- 14032#  Standard  Elektrik  Lorenz  AG.  Stuttgart  (West 
Germany) 

DIGITAL  ARRAY  SIGNAL  PROCESSING  TECHNIQUES 
APPLIED  TO  GUIOANCE  AND  NAVIGATION 

S  Bloch  In  AGARD  Advan  in  Guidance  and  Control  Systems 


Using  Digital  Tech  Aug  1979  13  p  (For  primary  document 

see  N80  14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

Spatial  filtering,  in  particular  virtual  beam  forming  tech¬ 
niques.  appropriate  for  guidance  and  precision  landing  operations, 
is  discussed  Systems  operating  at  L-Band  are  described 
demonstrating  that  when  appropriate  digital  signal  processing  is 
applied,  accuracy  comparable  to  that  of  corresponding  C  Band 
systems  is  achievable  Thus,  the  advantages  ol  relatively  tow 
L-Band  frequencies,  may  be  exploited  while  maintaining  a  high 
degree  of  precision  MUM 


N 80  14033#  McMaster  Umv .  Hamilton  (Ontario) 
MICROCOMPUTER  BASED  ON-LINE  STATE  ESTIMATION 
WITH  APPLICATIONS  TO  SATELLITES 

N  K  Sinha.  S  Y  Law  (Commun  Res  Centre.  Ottawa),  and  R 
Mamen  In  AGARD  Advan  in  Guidance  and  Control  Systems 
Using  Digital  Tech  Aug  1979  1 1  p  refs  (For  primary  document 
see  N80  14017  05  01) 

Avail  NTIS  HC  A16/MF  A01 

The  use  of  a  Luenberger  type  observer  with  an  adaptive 
filter  is  discussed  for  estimating  the  states  of  a  nonlinear  system 
from  the  noise-contaminated  measurements  of  the  output  of  the 
system  The  proposed  method  requires  much  less  computation 
than  the  extended  Kalman  filter  and.  therefore,  can  be  implemented 
more  easily  on  a  microcomputer  Application  to  the  determination 
of  the  orbital  states  of  the  unified  state  model  of  a  satellite  is 
considered  Author 


N80  14034#  Twente  Umv  of  Technology.  Enschede  (Nether¬ 
lands)  Dept  of  Electrical  Engineering 

METHODS  FOR  STRAP  DOWN  ATTITUDE  ESTIMATION 
AND  NAVIGATION  WITH  ACCELEROMETERS 

R  P  Offereins  and  M  J  L  Tiernego  In  AGARD  Advan  in 
Guidance  and  Control  Systems  Using  Digital  Tech  Aug  1979 
20  p  refs  (For  primary  document  see  N80-14017  05  01) 

Avail  NTIS  HC  A16/MF  A01 

Methods  are  presented  for  calculating  the  attitude  of  a  vehicle 
from  the  signals  of  three  linear  and  three  angular  accelerometers 
which  are  rigidly  attached  to  the  vehicle  Also  course,  velocity 
and  position  measurements  relative  to  some  object  can  be  used 
Apart  from  the  attitude,  the  velocity  and  position,  with  respect 
to  this  object,  are  also  obtained  as  output  signals  In  fire  control 
systems,  filters  for  target  position  prediction  and  attitude 
determination  can  be  combined  in  this  way  M  M  M 


N80-14036#  Contraves  Italiana.  Rome 

DIGITAL  SIGNAL  PROCESSING  TECHNIQUES  IN  A 
MONOPULSE  TRACKING  RADAR 

U  Fazio.  F  Ambrosiom,  and  C  DeBonis  In  AGARD  Advan  in 
Guidance  and  Control  Systems  Using  Digital  Tech  Aug  1979 
12  p  refs  (For  primary  document  see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

A  description  of  a  special-purpose  Signal  Processor  is  given 
Since  the  Processor  is  highly  flexible,  it  can  be  applied  in  a 
wide  range  of  modern  ground  or  ship- borne  tracking  radars,  such 
as.  Fire  Control  Radar  for  rockets  or  for  conventional  artillery 
(ground  or  anti-aircraft).  Instrumentation  Radar,  and  Tracking 
Radar  for  Command  to  Ime-of-sight  missile  guidance  Illustrated 
are  the  three  mam  functions  of  the  processor,  considered  as 
being  associated  to  a  fully-coherent  monopulse  radar  signal 
enhancement  based  on  an  FFT  (Fast  Fourier  Transform)  algorithm, 
tracking  errors  computation  and  system  logic  control  A  description 
is  given,  especially  as  regards  the  FFT  part,  of  the  practical 
realization  of  each  block,  based  on  a  wide  use  of  the  most 
modern  digital  techniques  and  of  microprogrammed  controls  in 
particular,  that  have  enabled  high  flexibility  and  growth  potential 
to  be  obtained  In  the  description,  it  can  be  seen  how  the  design 
trade-off  costs/performances  have  led  to  the  predominant  use 
of  well-known  techniques  and  widely  used  electronic  circuitry, 
excluding  custom  components  M  M  M 


N80- 14036#  Lockheed -Georgia  Co  .  Marietta 
AN  ASSESSMENT  OF  AND  APPROACH  TO  THE  VALIDA¬ 
TION  OF  DIGITAL  FLIGHT  CONTROL  SYSTEMS 

D  B  Mulcare  and  W  G  Ness  In  AGARD  Advan  in  Guidance 
and  Control  Systems  Using  Digital  Tech  Aug  1979  12  p 

refs  (For  primary  document  see  N80- 14017  05-01) 
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Flight  critical  digital  flight  control  system  functions  are 
evaluated  m  the  context  of  farther  term  implementations  The 
quality  and  safety  associated  with  fault  tolerant,  highly  integrated, 
control  oriented  system  implementations  are  emphasized 
Technology  needs  are  addressed  so  that  the  verification  and 
validation  process  for  advanced  digital  flight  control  systems  can 
be  sufficiently  developed  and  purposefully  accomodated  in  system 
engineering  methodologies  K  L 


N80-14037#  Electronique  Marcel  Dassault.  St  Cloud  (France) 

THE  AVIONICS  COMPUTER  PROGRAM:  PRACTICAL 
EXPERIENCES  WITH  A  METHODOLOGY  [LOGICIEL 
AVIONIQUE:  EXPERIENCES  PRATIQUES  D  UNE  METHOD 
OLOGIE] 

J  Perm  In  AGARD  Advan  in  Guidance  and  Control  Systems 
Using  Digital  Tech  Aug  1979  17  p  In  FRENCH  (For  primary 
document  see  N80-14017  05  01) 

Avail  NTIS  HC  A16/MF  A01 

The  organization  and  methodology  used  in  the  construction  of 
operating  systems  in  the  principle  computers  of  the  Mirage  F 1 
and  Mirage  200  aircraft  are  described  Particular  emphasis  is 
placed  on  the  definition  phases  and  program  validation 

Transl  by  A  R  H 


N80- 14038#  Westland  Helicopters  Ltd  .  Yeovil  (England) 

EXPERIENCE  IN  PRODUCING  SOFTWARE  FOR  THE 
GROUNO  STATION  OF  A  REMOTELY  PILOTED  HEUCOP 
TER  SYSTEM 

J  P.  Webby.  P.  L  Wescott.  M  I.  Tucker,  and  H  M.  Smith  In 
AGARD  Advan  in  Guidance  and  Control  Systems  Using  Digital 
Tech  Aug  t979  9p  refs  (For  primary  document  see  N80- 1401 7 
05-01) 

Avail  NTIS  HC  A16/MF  A01 

A  computer  system  to  control  the  aircraft,  produce  graphic 
displays,  and  handle  data  received  from  the  aircraft  was  produced 
using  the  Modular  Approach  to  System  Construction.  Operation, 
and  Test,  written  in  CORAL  66  language  The  overall  design  of 
the  software  and  the  methods  used  to  design,  code,  and  test 
the  software  system  are  described  in  detail  K  L. 


N80-14039*#  National  Aeronautics  and  Space  Administration 
Hugh  L  Dryden  Flight  Research  Center.  Edwards.  Calif 
SIMULATION  USE  IN  THE  DEVELOPMENT  AND  VALIDA¬ 
TION  OF  HIMAT  FUGHT  SOFTWARE 

Albert  Myers  //»  AGARD  Advan  in  Guidance  and  Control 
Systems  Using  Digital  Tech.  Aug  1979  12  p  refs  (For  primary 
document  see  N80  14017  05  01) 
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The  use  of  real  time  simulation  in  the  development  and 
validation  of  flight  software  for  the  highly  maneuverable  aircraft 
technology  (HiMAT)  remotely  piloted  research  vehicle  is  described 
Four  simulations  are  interfaced  with  varying  amounts  of  actual 
flight  hardware  to  produce  dynamic  system  operation  K  L 


N80-14040#  Raytheon  Co  ,  Bedford.  Mass  Missile  Systems 
Div 

FEDERATED  MICROCOMPUTER  SYSTEMS  FOR  ON¬ 
BOARD  MISSILE  GUIDANCE  AND  CONTROL 

Frank  J  Langley.  David  S  Siegel  I0NR.  Arlington.  Va  ).  Wayne 
F.  Savage  (NSWC).  and  Rollin  E  Wehman  In  AGARD  Advan 
in  Guidance  and  Control  Systems  Using  Digital  Tech  Aug 
1979  15  p  refs  Sponsored  by  ONR  and  NSWC  (For  primary 
document  see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

Modular  digital  missile  guidance  and  control  systems  were 
analyzed,  structured,  and  built  using  standard  industry  micropro¬ 
cessors/  microcomputers  and  associated  memory  and  input/ output 
interface  components  The  types  of  missiles  considered  were 
air  to-air.  ship-to-air.  and  ship-to-ship.  while  the  guidance  and 
control  functions  analyzed  were  target  seeker  signal  processing, 
seeker  head  control  and  stabilization,  state  estimation,  guidance 
laws,  autopilots,  ramiet  engine  throttle  control,  warhead  fuzing, 
telemetry,  and  self  test  Federal  microcomputer  systems  were 
found  to  support  hardware  modularity  at  the  system  level,  and 
a  set  of  ' macrofunction'  microcomputer  modules  provided  the 
desired  flexibility  at  the  component  level  K  L 


N80  14041#  Societe  d' Applications  Generates  d  Electncite  at 
de  Mecamque.  Pans  (France) 

COPRA:  A  NEW  UNE  OF  ULTRAREUABLE  RECONFIOU 
RABUE  COMPUTERS  DESTINED  FOR  ONBOARD  AERO 
SPACE  APPLICATIONS  (COPRA:  UNE  UGNE  NOUVELLE 
DECALCULAETEURS  RECONFIGURABLES  ULTRA 
FIABLES  DESTINES  AUX  APPUCATIONS  AEROSPATIALE! 
EMBARQUEES] 

C  Maraud  and  F  Browaeys  In  AGARD  Advan  in  Guidance 
and  Control  Systems  Using  Digital  Tech  Aug  1979  23  p  In 
FRENCH  (For  primary  document  see  N8 0-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

A  computer  with  automatic  parallel  reconfigurable  organiza¬ 
tion.  COPRA  covers  a  gamut  going  from  a  redundant  monoproces 
sor  (200  kops/sec)  to  reconfigurable  multiprocessors  (400.  600. 
and  800  kops/sec)  A  model  was  constructed  and  a  prototype 
is  under  development  It  corresponds  to  a  doubfe-dupfex 
configuration  capable  of  surviving  at  feast  a  first  complete 
breakdown,  as  well  as  transitory  breakdowns  of  a  transparent 
kind  during  programming,  which  considerably  simplifies  the 
development  of  the  application  operating  system  The  mi¬ 
croprogrammed  means  for  error  detection  and  for  automatic 
recovery  and  reconfiguration  are  explained  Some  technical 
aspects,  notably  the  uSv.  of  CMOS  on  SOS.  are  discussed  Some 
uses  are  predicted  on  a  supervisory  level  for  facilitating  the 
programming  of  degradation  of  the  mission.  A  Markov  model 
permits  a  precise  estimation  of  reliability  which,  for  the  configura¬ 
tion  being  developed,  will  be  in  the  neighborhood  of  95%  over 
5  years,  with  an  undetected  error  rate  on  the  order  of  10  to 
the  minus  10  power  per  hour  Transl  by  A  R  H 

NBO- 14042#  Litton  Systems  (Canada)  Ltd  .  Rexdale.  (Ontario) 

A  HIGH  ACCURACY  FUGHT  PROFILE  DETERMINING 
SYSTEM 

Peter  Roy  Vousden  and  Peter  Jonathon  Gollop  In  AGARD  Advan 
in  Guidance  and  Control  Systems  Using  Digital  Tech  Aug 
1979  16  p  (For  primary  document  see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

The  characteristics  of  a  system  that  determines  the  flight 
profile  of  an  aircraft  in  three  orthogonal  coordinates  to  an  accuracy 
of  a  few  feet  are  described  A  standard  commercial  quality  inertial 
navigation  system  provides  the  required  aircraft  dynamic  and 
attitude  data  while  a  special  infrared  sensor  provides  periodic 
updates.  A  digital  computer  implements  an  18  state  Kalman 
filter  for  estimation  of  the  inertial  errors  Filter  data  is  stored  on 
magnetic  tape  for  immediate  reprocessing  by  a  fixed  interval 
Bryson -Frazier  smoothing  algorithm  that  further  refines  the  system 
performance.  The  techniques,  applied  in  real  time,  are  controlled 
in  a  multitask  environment  by  a  software  operating  system 
Applications  for  the  systems  capability  are  discussed  with 
emphasis  on  the  initial  purpose  of  providing  an  accurate  self 
contained  trajectory  measuring  system  for  ILS  and  MLS  flight 
checking.  Other  uses  such  as  airborne  surveying  and  weapon 
release  determining  systems  are  examined  A  W  H 

NSO- 14043#  Air  Force  Flight  Dynamics  Lab  .  Wright- Patterson 
AFB.  Ohio 

INTEGRATION  OF  FUGHT  AND  FIRE  CONTROL 

Robert  K  Huber  In  AGARD  Advan  in  Guidance  and  Control 
Systems  Using  Digital  Tech  Aug  1979  9  p  refs  (For  primary 
document  see  N80-14017  05-01) 

Avail  NTIS  HC  A16/MF  A01 

An  evaluation  of  an  integrated  flight  and  fire  control  (IFFC) 
system  in  modern  fighter  aircraft  is  described  The  IFFC  systems 
for  air  to  air  gunnery,  air  to  ground  gunnery,  and  bombing  are 
outlined  The  concept  involves  the  coupling  of  fire  control 
commands  into  the  flight  control  system  The  concept  will  be 
tested  on  a  F-1 5B  aircraft  Primary  modifications  to  the  F-15B 
aircraft  include  the  addition  of  a  digital  computer  for  flight  control 
and  fire  control  signal  processing,  an  electro-optical  tracker,  and 
a  1553A  multiplex  bus  for  communication  between  the  F-15 
central  computer,  the  tracker,  and  the  added  digital  computer 
The  IFFC  concepts,  the  planned  hardware  implementation  on 
the  F-15B.  and  safety  of  flight  considerations  are  discussed 

A  W  H 
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Twenty  five  papers  are  presented  on  the  following  topics 
operational  problems  and  considerations,  terrain  following,  terminal 
area  and  landing  considerations,  weapon  delivery,  and  system 
integration  RES 


X90-72048  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  I  France! 

THE  IMPACT  OF  INTEGRATED  GUIDANCE  AND  CONTROL 
TECHNOLOGY  ON  WEAPONS  SYSTEMS  DESIGN  <U) 

Dec.  1978  68  p  This  document  is  not  available  from  the  NASA 
STI  Facility  All  requests  must  be  directed  to  AGARD  Hq 
(AGARD-CP-257-Suppl)  NATO  Confidential  report 

Twenty -seven  papers  are  presented  on  the  following  topics 
(1)  weapon  delivery/ flight  control  integration;  (2)  communications, 
command,  control  and  sensor  data  integration;  (3)  crew  station 
configurations  and  display  concepts;  (4)  pilot  system  interaction 
(5)  data  processing  and  distribution  systems,  and  (6)  development 
and  system  test  experiences  R  E  S 


02  AERODYNAMICS 

Includes  aerodynamics  of  bodies,  combinations,  wings, 
rotors,  and  control  surfaces;  and  internal  flow  in  ducts 
and  turbomachinery 

For  related  information  see  also  34  Fluid  Mechanics 
and  Heat  Transfer 


N77  32091#  Advisory  Group  for  Aerospace  Research  and 
Development  Parts  (Franco) 

SPECIAL  COURSE  ON  CONCEPTS  FOR  DRAG  REDUC¬ 
TION 

jon  1977  294  p  Presented  at  an  AGARD  Special  Course  at 

ihe  von  Karinan  Inst  .  Rhode  St-Genese.  Belgium.  28  Mar 
'  Apr  1977 

AGARD  R  654  ISBN-92  835- 1 247  2)  Avail  NTIS 

HC  A13/MF  A01 

The  lesults  of  aerodynamic  research  and  development  in 
aircraft  design  to  reduce  drag,  boundary  layer  control,  and 
optimization  of  g a.  tu»bme  .ntake  system  are  evaluated  in  relation 
with  fuel  consumption  For  individual  titles,  see  N77  3209  2 
through  N7  7  32100 

N77-32092*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center  Langley  Station  Va 

AN  OVERVIEW  OF  CONCEPTS  FOR  AIRCRAFT  DRAG 
REDUCTIONS 

Jerry  N  Hefner  and  Dennis  M  Bushnell  'n  AGARD  Spec 
Course  on  Concepts  for  Drag  Reduction  Jun  1977  30  p  ;efs 
i For  primary  document  see  N77  32091  23-G 2> 

Avail  NTIS  HCA13/MFA01  CSCL  01A 

A  current  overview  of  aerodynamic  drag  reduction  concepts 
which  have  potential  for  reducing  aircraft  fuel  consumption  is 
presented  The  discussion  shows  where  the  greatest  percentages 
of  aircraft  fuel  is  burned  and  what  areas  have  the  greatest  potential 
for  fuel  conservation  The  paper  deals  with  aerodynamic- 
improvements  and  touches  only  briefly  on  structural  and  propulsion 
improvements  Concepts  for  reducing  pressure  d'ag  lie. 
roughness,  wave,  interference,  and  separation  dragl.  drag  due  to 
lift/ induced  drag  and  skin-friction  drag  at  subsonic  and  supersonic 
speeds  are  emphasized  Author 

N77-32093 *4  Natronal  Aeronautics  and  Space  Administration 
Langley  Research  Center,  langley  Station.  Va 

METHODS  FOR  REDUCING  SUBSONIC  ORAG  DUE  TO 
LIFT 

R  T  Whitcomb  in  AGARD  Spec  Course  on  Concepts  for 
Drag  Reduction  Jun  1977  17  p  refs  (For  primary  document 

see  N77-32091  23  02) 

Avail  NTIS  HCA13/MFA01  CSCL  01A 

The  results  of  repeat  experimental  research  on  methods  for 
reducing  subsonic  drag  due  to  lift  are  discussed  The  NASA 
supercritical  airfoils  and  their  application  to  structurally  practical 
wings  with  increased  aspect  radio  are  described  A  design 
approach  and  experimental  results  for  wing-tip -mounted  wmglers 
are  presented  Several  methods  for  utilizing  the  thrust  of  jet 
engines  to  provide  reductions  in  the  drag  due  to  lift  are  also 
discussed  Author 


N77-32094*jjf  National  Aeronautics  and  Spacer  Administration 
Langley  Research  Center.  Langley  Station.  Va 
LAMINAR  FLOW  CONTROL  LAMfNARfZATfON 
Werner  Pfemmger  In  AGARD  Spec  Course  on  Concepts  for 
Orag  Reduction  Jun  1977  75  p  refs  (For  primary  document 
see  N77-32091  23  02) 

Avail  NTIS  HCA13/MFA01  CSCL  01 A 

A  practical  aerodynamicelly  and  structurally  reasonably 
efficient  laminar  flow  control  (LFC)  suction  method,  removing 
the  slowest  boundary  layer  particles  through  many  closed  spaced 
fine  slots,  was  developed  and  subsequently  applied  to  a  second 
F94  LFC  wing  glove  in  flight  100  percent  laminar  flow  was 
observed  up  to  the  F94  test  limit.  Laminar  flow  on  LFC  wings 
in  flight  is  thus  possible  at  a  much  higher  Reynolds  number 
than  even  m  the  best  low  turbulence  tunnels  as  a  result  of  the 
negligible  influence  of  the  atmospheric  microscale  turbulence  on 
transition  The  F94  LFC  glove  comparison  experiments,  with 
suction  starting  at  0  03c  end  0  4c.  verified  the  theoretically 
predicted  boundary  layer  stabilization  by  suction  starting  at  008c. 


thus  maintaining  laminar  flow  at  substantially  higher  C  sub  L 
numbers  as  compared  to  boundary  layer  stabilization  by  flow 
acceleration,  i  e  .  geometry  alone  without  suction  upstream  of 
0  4c  Author 


N77-320SS||I  Royal  Aircraft  Establishment.  Farnborough 
(England)  Aerodynamics  Dept. 

LAMINAR  FLOW  CONTROL:  CONCEPTS.  EXPERIENCES. 
SPECULATIONS 

Brian  Edwards  In  AGARD  Spec  Course  on  Concepts  for  Drag 
Reduction  Jun  1977  41  p  refs  (For  primary  document  see 

N7 7  32091  23-02) 
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The  twin  concepts  of  laminar  flow  control  by  suction,  and 
of  propulsion  by  restoring  the  momentun  of  the  sucked  mass 
flow  are  described  An  account  is  given  of  the  progress  of  some 
work  relating  to  laminar  flow  control  Doubts  about  the  practical 
application  of  laminar  flow  control  are  aired  and  the  reasons 
why  the  work  was  not  continued  are  briefly  discussed  The  view 
is  expressed  that,  despite  the  recent  rapid  rise  m  the  price  of 
fuel,  future  prospects  for  the  application  of  laminar  flow  control 
are  still  uncertain  Author 


N77-320BS*#  National  Aeronautics  and  Spaca  Administration 
Langley  Research  Center.  Langley  Station.  Va 

SLOT  INJECTION  FOR  SKIN-FRICTION  DRAG  REDUC¬ 
TION 

A  M  Cary.  Jr .  D  M  Bushnell.  and  J  N  Hefner  In  AGARD 
Spec.  Course  on  Concepts  for  Drag  Reduction  Jun.  1977  1  1  p 
refs  (For  primary  document  see  N77-32091  23-02) 

Avail  NTIS  HC  A13/MF  A01  CSCL  01A 

A  description  and  analysis  of  slot  injection  m  low  speed 
flow,  slot  injection  in  high-speed  flow,  a  discussion  of  aircraft 
applications,  and  possibilities or  future  improvements  of  slot 
drag  reduction  capability  are  presented  Author 


N77-32097#  Cranfield  Inst  of  Technology  (England)  School 
of  Mechanical  Engineering 

DIFFUSERS  ANO  THEIR  PERFORMANCE  IMPROVEMENT 
BY  MEANS  OF  BOUNDARY  LAVER  CONTROL 

R  C  Adkins  In  AGARD  Spec  Course  on  Concepts  for  Drag 
Reduction  Jun  1977  53  p  refs  (For  primary  document  see 
N7 7  32091  23-02) 

Avail  NTIS  HCA13/MFA01 

Several  remedial  devices  were  investigated  to  optimize  diffuser 
design  At  present,  the  diffuser  is  too  long  to  fit  within  gas 
turbine  engines.  For  this  reason  the  developer  has  been  constrained 
to  use  divergence  angles  significantly  greater  than  the  optimum 
This  system  not  only  impaired  engine  performance,  but  also 
reduced  engine  life  because  of  the  inlet  flow  distortion  The 
shortcomings  of  the  intake  system  design  are  evaluated  I  M 


N77-320S8f  Max-Ptanck-institut  fuer  Stroemungsforschung. 
Goettingen  (West  Germany) 

DRAG  REDUCTION  BY  COMPLIANT  WALLS:  THEORY 

G  Zimmerman  In  AGARD  Spec  Course  on  Concepts  for  Drag 
Reduction  Jun  1977  14  p  refs  (For  primary  document  see 

N77-32091  23-02) 

Avail  NTIS  HCA13/MFA01 

A  discussion  of  general  properties  of  a  compliant  wall  required 
for  drag  reduction  is  given  The  difficulties  of  a  theoretical 
treatment  of  the  compliant  wall  problem  and  the  simplifications 
and  assumptions  made  to  overcome  these  difficulties  are  discussed 
at  two  exemplary  theories  one  dealing  with  the  stability  of  a 
stationary  laminar  layer  over  a  compliant  wall  the  second  dealing 
with  the  turbulent  boundary  layer/ compliant  wall  interaction 
problem  Special  emphasis  is  given  to  the  coupling  conditions 
between  fluid  flow  and  compliant  wall  Author 


N77-32OSS0  Max-Planck-lnstitut  fuer  Stroemungsforschung. 
Goettingen  (West  Germany) 

ON  THE  PROGRAM  OF  DRAG  REDUCTION  BY  MEANS 
OF  COMPUANT  WALLS 

A  Dinkelacker  In  AGARD  Spec  Course  on  Concepts  for  Drag 
Reduction  Jun  1977  21  p  refs  (For  pnmar y  document  see 
N77  32091  23  02) 
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Drag  reduction  with  the  help  of  compliant  coatings  would 
ba  of  groat  interest  for  technical  applications  as  well  as  <or 
research  in  turbulence  At  present,  however  there  is  to  the  author  s 
knowledge  no  single  experiment  on  drag  reduction  by  means  of 
compliant  walls  which  has  been  successfully  repeated  by  a 
second  investigator  Therefore  the  basic  requirement  of  reproduci¬ 
bility  seems  to  be  not  yet  fulfilled  This  does  not  imply  that 
drag  reduction  with  the  help  of  compliant  walls  is  impossible  or 
that  reported  results  are  wrong,  it  only  indicates  that  the  problem 
has  to  be  regarded  as  being  in  an  uncertain  state  In  the  present 
paper  some  of  the  difficulties  arising  from  experiments  with 
compliant  walls  are  discussed  and  recommendations  for  further 
studies  are  given  Investigations  of  tjrbulent  wall  pressure 
fluctuations  are  reported  which  are  believed  to  be  helpful  for  a 
better  understanding  of  interactions  between  the  flow  and 
compliant  walls  Author 

N77-32100*|  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va 

EFFECT  OF  COMPLIANT  WALL  MOTION  ON  TURBULENT 
BOUNDARY  LAYERS 

Dennis  M  Bushnell,  Jerry  N  Hefner,  and  Robert  L.  Ash  (Old 
Dominion  Umv .  Norfolk.  Va.)  In  AGARD  Spec  Course  on 
Concepts  for  Drag  Reduction  Jun,  1977  26  p  (For  primary 

document  see  N77-32091  23-02) 
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A  critical  analysis  of  available  wall  data  which  indicated 
drag  reduction  under  turbulent  boundary  layers  Detailed  structural 
dynamic  calculations  suggest  the  surfaces  responded  in  a  resonant, 
rather  than  compliant,  manner  Alternate  explanations  are  given 
for  drag  reductions  observed  in  two  classes  of  experiments  flexible 
pipe  flown,  and  waterbacked  membranes  in  air  Analysis  indicates 
the  wall  motion  for  the  remaining  data  is  typified  by  short  wave 
lengths  in  agreement  with  the  requirement  of  a  possible  compliant 
wall  drag  reduction  mechanism  recently  suggested  by  Langley 

Author 
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UNSTEADY  AERODYNAMICS 

Feb  1978  609  p  refs  In  ENGLISH  partly  in  FRENCH  Presented 
at  the  Fluid  Dyn.  Panel  Symp .  Ottawa.  26-28  Sep  1977 
( AGARO-CP-227 ;  ISBN-92-835-0212-4)  Avail:  NTIS 

HC  A99/MF  A01 

The  effects  of  unsteadiness  on  the  aerodynamic  characteristics 
of  lifting  surfaces  and  bodies  are  discussed  Numerical  analysis 
of  three  dimensional  flow  is  emphasized  For  individual  titles, 
see  N78-22034  through  N78-22067 

N7B-22034#  Stanford  Univ..  Calif.  Dept  of  Aeronautics  and 
Astronautics 

UNSTEADY  SUBSONIC  AND  SUPERSONIC  INVISCID- 
FLOW 

Holt  Ashley  In  AGARD  Unsteady  Aerodyn  Feb  1978  32  p 
refs  (For  availability  see  N78-22033  13-02) 

(Grant  AF-AFOSR-27 12-74) 

Avail  NTIS  HC  A99/MF  A01 

Circumstances  under  which  the  neglect  of  viscosity  stilt  yields 
useful  results  in  the  analysis  of  time-dependent  airflows  external 
to  shapes  of  aeronautical  interest  are  discussed  The  corresponding 
physical  laws  are  reduced  to  a  single  differential  equation  which 
govams  the  velocity  potential  Determinate  mathematical  problem 
statements  capable  of  predicting  aerodynamic  loads  to  first  or 
second  order  in  small  disturbances  superimposed  upon  a  uniform 
airstream  are  summarized  Arbitrary  small  motions  are  empha¬ 
sized  From  fully  linearized  potential  theory,  information  is  reviewed 
on  isolated  lifting  surfaces,  slender  bodies,  and  interfering 
configurations  in  flight  below  and  above  the  ambient  speed  of 
sound  The  sonic  limit  of  linearized  theory  is  assessed  The  findings 
of  comparative  studies  on  selected  wing  planforms  and  on 
interfering  systems  are  recalled  A  brief  discussion  is  presented 
on  the  progress  of  second-order  approximations,  such  as  local 
linearization  and  numerical  solution  of  the  field  differential 
equations  Finally,  speculations  are  offered  about  the  increasing 
significance  of  numerical  fluid  dynamics  as  a  practical  approach 
to  unsteady  flow  phenomena  Author 

N7S-220SS*!  Virginia  Polytechnic  Inst  and  State  Umv. 
Blacksburg  Dept  of  Engineering  Science  and  Mechanics. 

THRCE  DIMENSIONAL  STEADY  AND  UNSTEADY  ASYM¬ 
METRIC  FLOW  PAST  WINGS  OF  ARBITRARY  PLAN- 
FORMS 

0  A  Kandil.  E  H  Ana.  and  A  H  Nayfeh  /n  AGARD  Unsteady 
Aerodyn  Feb  1978  19  p  refs  (For  availability  see  N78-22033 
13-02) 


(Grant  NGR  47  004  090) 

Avail  NTIS  HC  A99/MF  A01 

The  nonlinear  discrete  vortex  method  is  extended  to  treat 
the  problem  of  asymmetric  flows  past  a  wing  with  leading  edge 
separation,  including  steady  and  unsteady  flows  The  problem  is 
formulated  in  terms  of  a  body  fixed  frame  of  reference  and  the 
nonlinear -discrete  vortex  method  is  modified  accordingly  Although 
the  method  is  general,  only  examples  of  flows  past  delta  wings 
are  presented  due  to  the  availability  of  experimental  data  as 
well  as  approximate  theories  Comparison  of  results  with 
experimental  results  for  a  delta  wing  undergoing  a  steady  rolling 
motion  at  zero  angle  of  attack  demonstrate  the  superiority  of 
the  present  method  over  existing  approximate  theories  in  obtaining 
highly  accurate  loads  Numerical  results  for  yawed  wings  at  large 
angles  of  attack  are  also  presented  In  all  cases,  total  load 
coefficients,  pressure  distributions,  and  shapes  of  the  free  vortex 
sheets  are  shown  Author 


N7S-220SS*#  Boston  Umv .  Mass  Dept  of  Aerospace  and 
Mechanical  Engineering 

STEADY.  OSCILLATORY  AND  UNSTEADY.  SUBSONIC  AND 
SUPERSONIC  AERODYNAMICS  (SOUSSA)  FOR  COMPLEX 
AIRCRAFT  CONFIGURATIONS 

Luigi  Morino  and  Kadin  Tseng  In  AGARD  Unsteady  Aerodyn 
Feb  1978  14  p  refs  (For  availability  see  N78  22033  13-02) 
(Grant  NGR -22 -004-030) 

Avail:  NTIS  HC  A99/MF  A01 

The  Green's  function  method  and  the  computer  program 
SOUSSA  (Steady  Oscillatory  and  Unsteady  Subsonic  and 
Supersonic  Aerodynamics)  are  reviewed  The  Green's  function 
method  is  applied  to  the  fully  unsteady  potential  equation  yielding 
an  integro-differential-delay  equation.  This  equation  is  approx¬ 
imated  by  a  set  of  differential -delay  equations  in  time  using  the 
finite  element  method.  The  Laplace  transform  is  used  to  yield  a 
matrix  relating  the  velocity  potential  to  the  normal  wash  The 
matrix  of  the  generalized  aerodynamic  forces  is  obtained  by 
premultiplying  and  post  multiplying  the  matrices  relating  gener¬ 
alized  forces  to  the  potential  and  the  normal  wash  by  the 
generalized  coordinates  The  program  SOUSSA  is  compared  with 
existing  numerical  results.  Results  indicate  that  the  program  is 
not  only  general,  flexible,  end  easy  to  use.  but  also  accurate 
and  fast.  Author 

N78  22O370  University  Coll .  London  (England)  Dept,  of 
Mechanical  Engineering 

FORCE  MEASUREMENTS  ON  FINITE  WINGS  IN  OSCIL¬ 
LATORY  VERTICAL  GUSTS 

M  H.  Patel  In  AGARD  Unsteady  Aerodyn  Feb  1978  16  p 
refs  (For  availability  see  N78-22033  13-02) 

Avail  NTIS  HC  A99/MF  A01 

Aerodynamic  lift  and  pitching  moment  measurements  on  two 
finite  wings  in  harmonic  vertical  oscillatory  gusts  of  varying 
frequency  parameter  and  gust  amplitude  are  described  The 
variation  of  aerodynamic  force  per  unit  gust  amplitude  with 
frequency  parameter  is  shown  to  be  independent  of  freest  ream 
velocity,  wing  incidence,  and  gust  amplitude,  but  is  strongly 
influenced  by  wing  sweep.  The  tests  or  both  wings  are  extended 
to  the  determination  of  aerodynamic  force  response  to  periodic 
vertical  gusts  which  incorporate  a  combination  of  two  harmonic 
frequency  components.  The  validity  of  the  superposition  concept 
fot  unsteady  attached  flow  over  finite  wings  is  demonstrated  by 
comparing  the  components  of  force  response  at  each  of  the 
two  forcing  frequencies  to  the  corresponding  response  at  the 
single  harmonic  frequency.  Further  measurements  of  lift,  pitching 
moment,  and  rolling  moment  are  presented  for  both  wings  at 
various  attitudes  of  skew  (in  yaw)  to  a  harmonic  oscillatory  gust 
front  The  affects  of  the  resultant  asymmetric  lift  distribution  on 
the  two  wings  halvas  are  identified  in  the  results  with  particular 
reference  to  the  amplitudes  and  phases  of  oscillating  rolling 
moments  that  are  generated.  Author 

N78-220SS#  Deutsche  Forschgngs-  und  Versuchsanstatt  fuer 
Luft-  und  Reumfahrt.  Goettingen  (West  Germany)  Inst  fuer 
Aeroefastik 

CALCULATION  OF  UNSTEADY  AIRLOADS  ON  OSCILLAT¬ 
ING  THREE-DIMSNSIONAL  WINGS  ANO  BODIES 

Wolfgang  Geisater  In  AGARD  Unsteady  Aerodyn.  Feb  1978 
13  p  refs  (For  availability  see  N78-22033  13-02) 

Avail:  NTIS  HC  A99/MF  A01 

A  numerical  method  developed  to  calculate  the  steady  and 
unsteady  pressure  distributions  on  harmonically  oscillating  three 
dimensional  wings  and  bodies  in  subsonic  flow  is  described 
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The  method  is  based  on  a  complex  velocity  potential  represented 
by  appropriate  singularity  distributions  on  the  real  oscillating 
surfaces  The  exact  geometric  boundary  condition  on  the  arbitrary 
body  surface  is  considered.  Oscillating  three  dimensions!  thin 
wings,  oscillating  bodies  at  incidence,  and  oscillating  three 
dimensional  wings  with  finite  thickness  and  incidence  were 
investigated  intensively  Numerical  results  for  a  variety  of  problems 
were  compared  to  other  analytical  methods  as  well  as  experimental 
data  Agraement  was  found  to  be  satisfactory  Author 


N7S-2203SJ  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfabrr.  Brunswick  (West  Germany)  Inst  fuer 
Aerodynamik 

SOME  SASIC  AND  NEW  ASPECTS  ON  THE  DISTU9IBANCE 
FIELDS  Of  UNSTEADY  SINGULARITIES  IN  UNIFORM 
MOTION 

Arabindo  Das  In  AGARD  Unsteady  Aerodyn  Feb  1978 
31  p  refs  (For  availability  see  N78  22033  13  02) 

Avail  NTIS  HC  A99/MF  A01 

The  influence  factors  arising  from  the  motion  of  unsteady 
singularities  and  generally  valid  expressions  for  these  effects  are 
considered  In  the  linearized  theory  the  aerodynamic  and 
aeroacoustic  problem  are  dealt  with  by  means  of  a  unified 
treatment  The  derived  expressions  for  the  influence  factors  are 
given  general  forms  which  are  uniformly  valid  for  subsonic  and 
supersonic  velocities  of  the  singularities  The  unsteady  singularities 
which  are  commonly  encountered  in  the  field  of  aerodynamics 
and  aeroacoustics  are  represented  as  sources,  dipoles,  and 
quadrupoies  The  expressions  for  the  near  field  and  far  field 
disturbances  of  the  various  moving  singularities  are  presented 
The  resulting  changes  in  the  disturbance  fields  of  moving 
singularities  compared  to  those  of  space  fixed  singularities  in  an 
unbounded  medium  at  rest  may  be  denoted  as  Mach  number 
effect  The  usual  global  notation  of  this  effect  as  compressibility 
effect  is  neither  true  nor  applicable,  when  linearized  theory  of 
disturbance  fields  is  considered  Finally,  the  problem  of  disturbance 
propagation  from  singularities  in  motion  is  treated  in  a  moving 
reference  frame  by  applying  the  Lorentz  transformation  in  a 
nondimensional  form,  which  preserves  the  physical  quantities 
defined  in  the  medium  fixed  system,  much  as  singularity  strength 
phase  relations,  ate  The  sgnificance  of  the  Lorentz  transformation 
is  elucidated  by  presenting  the  field  of  a  moving  source  in  the 
space  time  continuum  Author 

N7S-22040J  Fuehrungsakademie  der  Bundeswehr.  Hamburg 
(West  Germany) 

INTERFERING  AIRFOILS  IN  TWO-DIMENSIONAL  UN 
STEADY  INCOMPRESSIBLE  FLOW 

Helmut  Bosch  In  AGARD  Unsteady  Aerodyn  Feb  1978 
15  p  refs  (For  availability  see  N78  22033  13-02) 

Avail  NTIS  HC  A99/MF  A01 

The  interference  of  two  or  more  lifting  surfaces  in  two 
dimensional  unsteady  incompressible  flow  is  considered  The 
integral  relations  relating  the  unsteady  flow  components  around 
a  harmonically  oscillating  airfoil  to  the  pressure  distribution  are 
presented  These  relations  are  then  applied  to  treat  two  problems 
first,  calculation  of  the  flow  field  around  a  single  airfoil  for  a 
given  pressure  distribution  and.  second,  calculation  of  the 
aerodynamic  forces  acting  on  the  lifting  surfaces  Special 
consideration  is  given  to  the  longitudinal  force  component,  i  e 
drag  or  propulsion,  acting  on  the  lifting  surfaces,  and  to  the 
propulsion  efficiency  The  results  show  that  for  both  tha  plunging 
motion  and  the  pitching  motion,  a  lifting  surface  at  rest  located 
behind  an  oscillating  airfoil  considerably  improves  the  propulsion 
efficiency  For  the  plunging  motion  the  propulsion  efficiency  is 
very  close  to  100%,  almost  independent  of  ihe  reduced  frequency 
and  the  backward  position  of  the  ah  surface  Author 


N78- 22041#  Office  National  d  Eludes  ei  Je  R  'r  ‘.errn^s 
Aerospatiales.  Pans  (France) 

STUDY  OF  A  SUPERCRITICAL  PROFILE  WITH  OSCILLAT 
ING  CONTROL  SURFACE  IN  SUB-  AND  TRANSONIC 
FLOWS 

Richard  Grenon  and  Jean  Thers  In  AGARD  Unsteady  Aerodyn 
Feb  1978  10  p  refs  In  FRENCH.  ENGLISH  summary  (Ku 

availability  see  N78  22033  13  02) 

Avail  NTIS  HC  A99/MF  A01 

Results  of  unsteady  pressure  measurements  performed  on  a 
supercritical  profile  equipped  with  a  25%  churd  trailing  edge 
control  surface  in  harmonic  motion,  in  two  dimensional  sub 
and  transonic  flows  are  presented  Important  differences  appeared 
between  the  subcritical  regime  without  shock,  and  the  supercritical 


regime  with  shock  In  both  cases,  the  influence  of  the  unsteady 
parameters,  such  as  oscillation  frequency  and  amplitude,  and 
that  of  steady  ones,  such  as  mean  flap  setting  end  wing  angle 
of  attack  is  considered  The  importance  of  viscous  and  shock 
related  phenomena,  and  the  necessity  to  develop  calculation 
methods  taking  these  phenomena  into  account  is  emphasized 

Author 

N7S- 22042|  National  Aerospace  Lab  Amsterdam  (Netherlands) 
INVESTIGATION  OF  THE  UNSTEADY  AIALOADS  ON 
WING-STORE  CONFIGURATIONS  IN  SUBSONIC  FLOW 

J  W  G  VanNunen.  R  Roos  and  J  J  Meifer  In  AGARD 
Unsteady  Aerodyn  Feb  1978  10  p  refs  (For  availability  see 
N78  22033  13  02) 

Avail  NTIS  HC  A99/MF  A01 

The  unsteady  aerodynamic  loading  on  oscillating  wing  store 
configurations  is  considered  Accurate  prediction  of  the  unsteady 
airforces  introduced  by  wing  mounted  stores  is  emphasized 

Author 

N7S- 22043#  Amona  Umv  Tucson  Dept  of  Aerospace  and 
Mechanical  Engineering 

UNSTEADY  TRANSONIC  FLOW  COMPUTATIONS 

A  R  Seebass.  N  J  Yu  and  K  Y  Fung  In  AGARD  Unsteady 
Aerodyn  Feb  1978  17  p  refs  (For  availability  see  N78-22033 
13  02) 

(Grant  NsG  2112.  Contract  N00014  76  C  0182  Grant 
AF  AFOSR  2954B  76) 

Avail  NTIS  HC  A99/MF  A01 

The  effects  of  unsteady  modes  of  motion  on  two  dimensional 
transonic  flows  are  described  The  alternating  direction  implicit 
procedure  is  employed  Shock  waves  are  treated  as  moving 
discontinuities  Results  of  nonlinear  and  time  linearized  calculations 
ot  the  Iran  >onic  flow  past  an  NACA  64A006  airfoil  experiencing 
harmonic  motions,  in  several  of  its  modes  are  presented  and 
discussed  Author 

N7S-22044#  Northrop  Corp  Hawthorne.  Calif  Aircraft  Div 
TOWARDS  A  MIXED  KERNEL  FUNCTION  APPROACH  FOR 
UNSTCAOY  TRANSONIC  FLOW  ANALYSIS 

D  D  Liu  and  B  A  Wmther  In  AGARD  Unsteady  Aerodyn 
Feb  1978  17  p  refs  (For  availability  see  N78  22033  13-02> 

Avail  NTIS  HCA99/MFA01 

A  new  formulation  in  adopting  multikernel  functions,  according 
to  the  mixed  flow  structure,  for  three  dimensional  analyses  of 
the  oscillatory  transonic  flow  problems  is  proposed  It  was  aiming 
at  a  unified  approach  that  would  bridge  the  previous  subsonic 
and  supersonic  lifting  surface  methods  through  the  regime  of 
linearized  transonic  flow  The  analysis  attempted  to  include  the 
effect  of  the  transonic  shock  wave,  a  mildly  oscillatory  shock-jump 
condition  was  derived  and  its  compatible  boundary  condition 
considered  The  only  provision  of  the  present  approach  was  that 
the  nonlinear  mean  flow  distribution  must  be  supplied  by  other 
experimental  or  theoretical  means  Author 

N7B-22046#  Me  Donnell -Douglas  Research  Labs  St  Louis.  Mo 

UNSTEADY  TRANSONIC  FLOW  IN  A  TWO-DIMENSIONAL 
DIFFUSER 

M  Sa|ben  J  C  KrouM  and  C  P  Chen  In  AGARD  Unsteady 
Aerodyn  Feb  1978  14  p  refs  (For  availability  see  N 78  22033 

)3  02i 

Avail  NTIS  HC  A99/MF  A01 

Two  dimensional  diffuser  flows  including  a  normal  shock 
near  the  throat  were  investigated  using  a  model  with  a  2  36  exit 
to  throat  area  ratio  Reynolds  numbers  based  on  the  48  mm 
throat  height  ranged  to  100.000  the  largest  time  mean  shock 
Mach  number  was  1  45  Extensive  sidewall  and  corner  boundary 
layer  control  produced  reasonable  two  dimensionality  of  the 
time  mean  flow  The  flow  was  separated  at  all  transonic  conditions 
Observation  and  subsequent  quantitative  analysis  of  high  speed 
schlieren  films  showed  that  tha  system  exhibited  low  frequency 
fluctuations,  highly  correlated  over  the  entire  diffuser  length 

Author 

NTS  22041#  Informatics.  Inc  .  Palo  Alto.  Catrf 

UNSTEADY  FORCE  AND  MOMENT  ALLEVIATION  IN 
TRANSONIC  FLOW 

W  Ballhaus  (Ames  Directorate,  US  Army  AMROL.  Moffett  Field. 
Calif ).  P  Goorjian.  end  H  Ulshimra  (Boeinq  Aerospace  Co.. 
Seattle)  In  AGARD  Unsteady  Aerodyn  Fab  1978  10  p 

refs  (For  availability  see  N78-22033  13-02) 

Avail  NTIS  HC  A99/MF  A01 

In  flutter  suppression,  controlled  stability,  and  gust  allevia¬ 
tion  in  a  transonic  regime,  an  understanding  of  how  the  unsteady 
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lift  and  mom  ant  wara  ganaratad  it  aasantial.  Finite  difference 
calculations  basad  on  20  unstaady.  small  disturbance  aquations 
wara  first  usad  to  damonstrata  tha  assantial  flow  adjusting 
mechanisms.  Basad  on  this  background,  control  devices  situatad 
tn  tha  sansttrva  parts  of  tha  airfoil  wara  naxt  invastigatad  to 
modarata  tha  chances  in  tha  lift  and  moment  arising  in  tha 
pitching  oscillation  of  a  NACA  64 A- 006  airfoil  at  M  =  0  85 

Author 

N78-22047f  Office  National  d'Etudes  at  da  Racharchas 
Aarospatialas.  Pahs  (Franca). 

INFLUENCE  OF  THE  NOISE  LEVEL  IN  A  TRANSONIC  WIND 
TUNNEL  TEST  SECTION  ON  THE  AEVtOOYNAMIC  CHARAC¬ 
TERISTICS  OF  MODELS 

Xavier  Vaucheret  In  AGARO  Unsteady  Aarodyn.  Fab.  1978 
15  p  refs  In  FRENCH;  ENGLISH  summary  (For  availability 
saa  N78  22033  13-02) 

Avail  NTIS  HC  A99/MF  A01 

This  study  was  carried  out  with  standard  models.  Except 
for  a  shift  in  tha  pitching  moment,  the  noise  does  not  affect 
tha  overall  steady  characteristics  Shock  locations  wara  strongly 
modified  by  tha  noise,  but  only  when  the  separation  occurs  at 
the  shock  foot.  Without  separation,  tha  edge  tones  wara  heard 
clearly  by  tha  pressure  transducers,  and  even  more  so.  as  tha 
lift  decreases.  With  separation  and  suppression  of  wall  noise, 
the  transducers  reveal  wing  vibrations  on  their  natural  modes. 

Author 

N78-2204Sf  Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg. 

UNSTEADY  BOUNDARY  LAYERS.  SEPARATED  AND 
ATTACHED 

Dametri  P.  Tel  ion  is  In  AGARD  Unsteady  Aarodyn  Fab 
1978  21  p  refs  (For  availability  see  N78-22033  13-02) 
(Contract  DAHC04-75-G-0067) 

Avail  NTIS  HC  A99/MF  A01 

Ongoing  research  into  unsteady  boundary  layers  is  reviewed, 
including  laminar  and  turbulent  fluctuating  boundary  layers 
Unsteady  separation  and  separated  flows  are  also  considered, 
along  with  the  moving  wall  case.  J  A  M 

N78-22O490  Centra  d'Etudas  at  da  Racharchas.  Toulouse 
(Franca). 

EXPERIMENTAL  RESULTS  AND  CALCULATING  METHODS 
CONCERNING  TRANSITIONAL  AND  TURBULENT  BOUND¬ 
ARY  LAYERS  IN  UNSTEADY  FLOW 

Jean  Cousteix.  Robert  Houdeville.  and  Andre  Desopper  In  AGARD 
Unstaady  Aarodyn  Fab  1978  16  p  refs  In  FRENCH 

ENGLISH  summary  (For  availability  sea  N78  22033  13-02} 

Avail  NTIS  HC  A99/MF  A01 

A  turbulent  boundary  layer  developing  in  an  oscillating 
external  flow  was  studied  experimentally  The  periodic  component 
and  tha  turbulent  fluctuation  of  tha  velocity  ware  analyzed 
separately  with  statistical  treatment  of  data  from  hot  wire 
anemometers.  A  numerical  method  is  presented  for  solving  the 
local  aquations  by  using  a  mixing  length  schema  or  a  transport 
aquation  modal.  Author 

NTS  TTOSOf  Sybucon.  Inc ,  Atlanta.  Ga 

UNSTEADY  BOUNDARY  LAYERS  WITH  REVERSAL  AND 
SEPARATION 

John  F  Nash  and  Roy  M  Scruggs  In  AGARD  Unstaady  Aarodyn 
Fab  1978  12  p  (For  availability  sea  N78-22033  13-02) 

(Contract  DAAG29  76  C  0045) 

Avail  NTIS  HC  A99/MF  A01 

An  appropriate  computation  schema  was  developed  for  both 
laminar  and  turbulent  flows,  exploiting  tha  validity  of  tha  first 
order  theory  The  affect  of  time  dependence  on  flow  reversal, 
tha  nature  of  unstaady  reversal  and  separation,  and  tha  relevance 
of  engineering  results  (notably  to  tha  dynamic  stall  problem)  are 
discussed  Author 

N7S-22061#  Southern  Methodist  Univ .  Dallas.  Tax.  Dept,  of 
Civil  and  Mechanical  Engineering 

FEATURES  OF  UNSTEADY  TURBULENT  SOU  NO  ARY 
LAYERS  AS  REVEALED  FROM  EXPERIMENTS 

R  L  Simpson  In  AGARD  Unstaady  Aarodyn.  Feb.  1978 
10  p  refs  (For  availability  sea  N78-22033  13-02) 

Avail  NTIS  HC  A99/MF  A01 

Tha  first  results  from  an  experimental  research  program  on 
unstaady  turbulent  boundary  layers  near  separation  are  presented 
The  test  flow  is  a  periodic,  nominally  two  dimensional,  in¬ 
compressible  turbulent  boundary  layer  on  a  flat  surface.  A 


programmable  flow  damper  was  usad  to  produce  tha  almost 
single  harmonic  velocity  variation.  It  was  found  that  tha  periodic 
flow  in  tha  viscous  sublayer  of  tha  boundary  is  strongly 
influenced  by  tha  oscillating  pressure  gradient.  Within  tha 
semitoga rithrmc  velocity  profile  region  there  is  no  phase  variation. 
Since  tha  characteristic  frequencies  of  the  turbulence  decrease 
markedly  near  preparation,  there  is  much  more  interaction  between 
tha  periodic  oscillation  and  tha  turbulence  in  this  region.  Author 

N76-22062#  Queen  Mary  Coll..  London  (England).  Dept,  of 
Aeronautical  Engineering. 

AN  EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  OSCIL¬ 
LATORY  FLOW  ON  THE  SEPARATION  REGION  IN  A 
TURBULENT  BOUNDARY  LAVER 

R  C.  Kenison  In  AGARD  Unstaady  Aarodyn.  Feb.  1978 
12  p  refs  (For  availability  sea  N78-22033  13-02) 

Avail;  NTIS  HC  A99/MF  A01 

A  separated  turbulent  boundary  layer  on  a  plate  was  subjected 
to  harmonic  oscillations  superimposed  on  the  mean  adverse 
freestream  velocity  distribution.  The  resulting  effects  were 
investigated  over  a  range  of  frequencies  up  to  6  Hz  and  amplitudes 
up  to  13  per  cent  of  the  mean  freestream  velocity.  Measurements 
were  made  of  boundary  velocity  profiles,  turbulence  compo¬ 
nents.  static  pressures  and  skin  friction  at  various  points  along 
the  plate  surface  before  and  immediately  after  the  separation 
point.  For  the  range  of  frequencies  and  amplitudes  examined, 
the  oscillating  freestream  had  a  negligible  effect  on  the  mean 
distributions  of  skin  friction,  static  pressures,  turbulence  intensities, 
and  the  mean  separation  position.  The  variation  of  velocity 
amplitudes  in  the  boundary  layer,  which  exceeded  die  free 
stream  amplitude  at  certain  positions,  was  dependent  on  frequency 
and  distance  from  the  leading  edge  Author 

N 78-220631  Office  National  d'Etudas  et  de  Recherches 
Aerospatiales.  Paris  (France). 

DYNAMIC  STALL:  AN  EXAMPLE  OF  STRONG  INTERAC¬ 
TION  BETWEEN  VISCOUS  AND  INVISCID  FLOWS 

Jean-Jacques  Philippe  In  AGARD  Unsteady  Aerodyn.  Feb 
1978  21  p  refs  In  FRENCH;  ENGLISH  summary  (For  availability 
see  N78  22033  13-02) 

Avail  NTIS  HC  A99/MF  A01 

The  phenomena  concerning  profiles  in  dynamic  stall  configura¬ 
tion  was  surveyed,  and  more  specifically  those  related  to  pitch 
oscillations  The  most  characteristic  experimental  results  on  flow 
separation  with  a  vortex  character,  and  their  repercussions  on 
local  pressures  and  total  forces  were  analyzed.  Some  aspects  of 
the  methods  for  predicting  flows  with  the  presence  (or  not)  of 
boundary  layer  separation  were  examined,  as  well  as  the  main 
simplified  methods  available  to  date  for  the  calculation  of  total 
forces  in  such  configurations.  Author 

N78-22O640  Illinois  Inst  of  Tech  ,  Chicago  Dept  of  Mechanics. 
Mechanical  and  Aerospace  Engineering. 

FEATURES  OF  UNSTEADY  FLOWS  OVER  AIRFOILS 
L.  S  Gazana.  A.  A  Refer,  and  M  V.  Morkovin  In  AGARD 
Unsteady  Aerodyn  Feb  1978  11  p  refs  (For  availability 

see  N78-22033  13-02) 

Avail;  NTIS  HC  A99/MF  A01 

Sinusoidally  oscillating  flows  over  stationary  NACA  0012 
airfoils  were  studied  at  angles  of  attack  close  to  the  angle  of 
stall  in  steady  flow  by  means  of  hot  wire  surveys  of  the  velocity 
field,  surface  pressure  measurements  and  diagnostics  with  surface 
film  gages  and  tufts  At  the  moderate  amplitude  of  these  tests 
stall  occurred  at  subcritical  angle  of  attack  and  the  flow  was 
quasisteady  below  anu  above  the  angle  when  the  frequency 
was  low.  At  higher  frequencies  this  quaststeady  behavior 
persisted  below  subcritical  angle  of  attack  but  the  unsteadiness 
did  alter  some  of  the  details  of  the  flow  Author 

N78-22066*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 
DYNAMIC  STALL  OF  AN  OSCILLATING  AIRFOIL 
Unmeel  B  Mehta  (Stanford  Univ .  Calif )  In  AGARD  Unsteady 
Aerodyn.  Feb  1978  32  p  refs  Sponsored  in  part  by  ARMDL 
(For  availability  see  N78-22033  13  02) 

(Contract  NCA2-or745-602  Grant  NSG  2253) 

Avail  NTIS  HC  A99/MF  A01  CSCL  01 A 

Unsteady  separated  boundary  layers  and  wakes  were  studied 
by  investigating  flow  past  an  oscillating  airfoil  which  in  part 
models  the  retreating  blade  stall  on  the  helicopters  The 
Navier- Stokes  equations  in  terms  of  the  vorticity  and  stream 
function  for  laminar  flow  were  solved  to  determine  the  flow 
field  around  a  modified  NACA  0012  airfoil  After  a  fully  developed 
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flow  was  determined  at  zero  incidence,  the  airfoil  was  oscillated 
in  pitch  through  an  angle  of  attack  range  from  0  deg  to 
20  deg  The  computed  streamlines  during  this  pitch-up  motion 
are  in  qualitative  agreement  with  the  traiectones  of  air  bubbles 
observed  in  water  tunnel  experiments  conducted  with  a 
NACA  0012  airfoil  under  the  same  conditions  During  the 
pitch-down  motion  of  the  airfoil,  the  computed  flow  patterns 
cannot  be  compared  with  the  experiments  because  the  trajectories 
of  air  bubbles  intersect  Author 

N7S-220M#  Georgia  Inst  of  Tech  .  Atlanta  School  of 
Aerospace  Engineering 

A  NUMERICAL  STUOY  OF  UNSTEADY  VISCOUS  FLOWS 
AROUNO  AIRFOILS 

J  C  Wu,  S  Sampath.  and  N  L  Senkar  In  AGARD  Unsteady 
Aerodyn  Feb  1978  18  p  refs  (For  availability  see  N78-22033 
13-02) 

Avail  NTIS  HC  A99/MF  A01 

The  application  of  an  integro-differential  approach  in  the 
numerical  study  of  unsteady  viscous  flow  about  airfoils  is 
described  Two  different  procedures  are  presented  A  procedure 
based  on  a  stream  function  vorticity  formulation  and  on  a 
transformation  technique  was  in  a  study  of  flow  about  an 
impulsively  started  9%  thick  Joukowaki  airfoil  at  an  angle  of 
attack  of  15  deg  and  a  Reynolds  number  of  1000  Numerical 
results  are  presented  and  compared  with  available  finite  difference 
results  A  second  procedure  based  on  a  velocity  vorticity 
formulation  and  on  a  hybrid  finite  difference  finite  element 
technique  is  used  in  a  study  of  flow  about  an  oscillating  12% 
thick  Joukowaki  airfoil  at  a  Reynolds  number  of  1000  With 
either  procedure,  ine  ability  of  the  mtegro  differential  approach 
to  confine  the  solution  field  to  the  vertical  region  of  the  flow 
was  utilized  It  is  shown  that  this  ability  oflers  great  computational 
advantage  Author 

N78-22067*l  Lockheed  Missiles  and  Space  Co  Sunnyvale 
Calif 

SCALING  PROBLEMS  IN  DYNAMIC  TESTS  OF  AIRCRAFT 
LIKE  CONFIGURATIONS 

Lars  E  Ericson  and  J  Peter  Reding  In  AGARD  Unsteady 
Aerodyn  Feb  1978  lip  refs  (For  availability  see  N78  22033 
13-02) 

(Contracts  NASA  28130  NAS8  30652) 

Avail  NTIS  HC  A99/MF  A01  CSCL  01C 

To  extrapolate  from  subscate  wind  tunnel  tests  to  full  scale 
flight  is  a  well  recognized  problem  It  is  especially  critical  for 
present  day  high  performance  aircraft  and  the  space  shuttle  orbiter 
which  operate  under  flight  conditions  where  separated  flow  effects 
often  dominate  the  vehicle  aerodynamics.  In  the  case  of  dynamic 
tests  it  may  not  be  possible  to  simulate  flight  conditions  at 
subscale  Reynolds  number.  This  is  illustrated  by  example  from 
two  dimensional  dynamic  stall  tests  at  low  speeds  and  dynamic 
tests  of  fully  three  dimensional  configurations  at  transonic  speeds, 
such  as  the  space  shuttle  orbiter  It  is  shown  how  analytical 
means  can  be  developed  establishing  theoretical  relationships 
between  dynamic  and  static  aerodynamic  characteristics  and  how 
such  means  make  it  possible  to  extrapolate  analytically  from 
subscale  tests  to  full  scale  flight  The  role  of  future  high  Reynolds 
number  facilities  >n  establishing  such  analytic  extrapolation  tools 
is  discussed  Author 


N7S-2206S#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Goettingen  (West  Germany) 

TWO-DIMENSIONAL  VISCOUS-FLOW  FAST  AN  AIRFOIL 
IN  AN  UNSTEADY  AIR  STREAM 

Robert  B  Kinney  (Arizona  Umv  .  Tucson)  In  AGARD  Unsteady 
Aerodyn  Feb.  1978  14  p  refs  Sponsored  in  part  by  the 

Alexander  von  Humboldt  Foundation  (For  availability  see 
N78  22033  13  02) 

Avail  NTIS  HC  A99/MF  A01 

Numerical  predictions  are  made  for  the  viscous  flow  field 
near  an  airfoil  in  an  unsteady  airstream  of  infinite  extent  Using 
an  extension  of  techniques  familiar  to  ideal  fluid  aerodynamic 
analyses,  the  body  is  represented  by  bound  vortex  singularities 
These  coexist  with  the  free  vorticity.  which  forms  the  boundary 
layer  and  wakes  Application  of  the  no-slip  condition  at  the  airfoil 
surface  plus  the  law  of  conservation  of  total  vorticity.  allows 
the  production  of  true  vorticity  at  the  airfoil  surface  to  be  modeled 
The  velocity  field  is  calculated  using  the  law  of  induced  veloci¬ 
ties  Results  are  presented  for  a  symmetrical  Joukowski  *irfoil 
of  9%  thickness  The  airfoil  is  held  fixed,  and  initially  the  fluid  is 
at  rest  At  some  instant,  the  fluid  is  set  into  motion  Two  cases 
are  treated  the  impulsive  gust,  and  the  periodic  gust  Author 


N7S-2206S#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

DIFFICULTIES  ENCOUNTERED  BY  AEROELASTICIANS  OF 
UNSTEADY  AERODYNAMICS 

Rolland  Dat  and  Jean -Jacques  Angel  ini  In  AGARD  Unsteady 
Aerodyn.  Feb  1978  12  p  refs  In  FRENCH.  ENGLISH  summary 
(For  availability  see  N78  22033  13  02) 

Avail  NTIS  HC  A99/MF  A01 

The  aeroelasticians  have  a  real  need  of  flexible  and  fast 
methods  for  calculating  unsteady  aerodynamic  forces  The  classical 
formulation  based  on  the  linear  lifting  surface  theory  ts  presented 
as  an  example  of  a  method  satisfactory  as  regards  its  domain 
of  validity  The  problems  of  supercritical  flow  and  separation, 
which  are  much  outside  that  domain,  are  unfortunately  the  most 
significant  as  far  as  flutter  is  concerned  Several  experimental 
results  are  presented  to  show  the  phenomena  particular  to  these 
flows  The  approaches  used  to  develop  new  methods  are  shown 
at  the  end  They  extend  from  strict  resolutions  of  the  Mulerian 
equations  to  the  development  of  corrections  or  phenomenological 
models  Author 

N78-220S0#  Institut  de  Mecanique  des  Fluides  de  Ulle  (France) 

THE  STUDY  OF  SUBSONIC  AND  SUPERCRITICAL 
TURBULENT  FLOWS  BY  ULTRA  SHORT  DURATION 
VISUALIZATION  (ETUDE  D'ECOULEMENTS  TURBULENTS 
SUBSONIQUES  ET  SUPERCRITIQUES  PAR  VISUALISA¬ 
TION  ULTRA-RAPIDE) 

A  Dyment  and  P  Gryson  In  AGARD  Unsteady  Aerodyn  Feb 
1978  29  p  refs  In  FRENCH.  ENGLISH  summary  (For  availability 
see  N78-22033  13  02) 

Avail  NTIS  HC  A99/MF  A01 

The  instability  of  the  free  boundary  which  follows  separation 
is  at  the  origin  of  large  eddies  existing  downstream  of  a  body 
in  a  flow  A  general  law  is  given  which  expresses  the  Strouhal 
number  of  eddies  generated  at  a  separation  point  as  a  function 
of  the  Reynolds  number.  The  eddies  undergo  successive 
coalescences  whose  process  is  explained  by  a  simplified  theory 
To  form  a  vortex  street  whose  Strouhal  number  is  much  lower 
than  the  emission  one.  the  eddies  of  both  sides  have  to  coalesce 
again  The  fact  that  the  vortex  street  does  appear  immediately 
behind  the  body  only  at  moderate  Reynolds  numbers  can  be 
explained  in  considering  a  relaxation  time  necessary  for  coalescing 
Ultra  short  duration  shadowgraph  and  Schlieren  visualizations 
were  done  with  spark  light  sources  They  give  new  information 
on  the  structure  of  the  wake  near  the  body  in  subsonic  and 
supercritical  flows  Author 

N78-220S1|  Institut  de  Mecanique  des  Fluides  de  Marseille 
(France) 

THE  DYNAMIC  FLOW  ON  A  WING  PROFILE  IN  THE 
MOVEMENT  OF  A  SCREEN.  THE  INFLUENCE  OF  OSCILLA¬ 
TION  PARAMETERS  (RECOLLEMENT  DYNAMIQUE  BUR 
UN  PROFIL  D'AILE  EN  MOUVEMENT  DE  TAMIS  INFLU¬ 
ENCE  DES  PARAMETRES  D'OSCILLATfON] 

J  Rebont  (CNRS.  Marseilles  (France)).  C  Maresca  (CNR 5. 
Marseilles  (France)).  D.  Favier  (CNRS.  Marseilles  (France)),  and 
J  Valensi  (Aix- Marseilles  Univ  (France))  In  AGARD  Unsteady 
Aerodyn  Feb.  1978  28  p  refs  In  FRENCH  (For  availability 

see  N78-22033  13-02) 

Avail  NTIS  HC  A99/MF  A01 

The  mechanics  of  dynamic  flow  were  studied  qualitatively 
and  quantitatively  on  a  wing  profile  of  a  NACA  0012  airfoil 
The  wing,  placed  at  a  fixed  incidence,  is  moved  by  harmonic 
oscillations  parallel  to  the  uniform  nonperturbated  flow  Flow 
characteristics  were  analyzed  by  comparing  the  vector  develop¬ 
ment  of  total  aerodynamic  forces,  static  pressure  distributions, 
and  shear  stress  at  the  side  of  the  profile,  as  well  as  the 
instantaneous  flow  visualizations  at  different  phases  in  time 

Transl  by  B  B 

N78  22062#  Hellenic  Air  Force  Technology  Research  Center. 
Athens  (Greece)  Aerodynamics  Section 

DESIGN  CRITERIA  FOR  THE  NON-OCCURRENCE  OF  HIGH 
SPEED  UNSTEADY  SEPARATION  ABOUT  CONCAVE 
BODIES 

A  G  Panaras  In  AGARD  Unsteady  Aerodyn  Feb  1978 
13  p  refs  (For  availability  see  N78-22033  13-02) 

Avail  NTIS  HC  A99/MF  A01 

Two  modes  of  instability  were  observed  in  the  unsteady 
separated  flow  about  some  families  of  axisymmetric  concave 
bodies  In  the  pulsation  mode  the  conical  separation  bubble 
periodically  inflates  and  expands  radially  In  the  oscillation  mode 
the  contcel  foreshock  end  the  accompanying  shear  layer  oscillate 
laterally  and  their  shape  changes  periodically  from  concave  to 
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convex  By  means  of  theoretical  arguments  ano  an  interpretation 
of  the  experimental  data  it  was  shown  that  the  pulsation  mode 
is  caused  by  the  formation  of  an  annular  supersonic  jet  at  the 
intersection  point  of  two  shock  envelopes  evident  during  a  brief 
part  of  the  cycle  Additionally,  it  was  found  that  the  oscillation 
mode  is  most  probably  due  to  the  non  satisfaction  of  the 
reattachment  mechanism  m  a  manner  securing  equilibrium  of 
the  pressure  Author 

N7S-22083#  Air  Force  Flight  Oynamics  Lab.  Wright  Patterson 
AFB  Ohio 

A  RESUME  OF  AGARD  BMP  MEETING  ON  TRANSONIC 
UNSTEADY  AERODYNAMICS 

W  J  Mykytow  and  J  J  Olsen  In  AGARD  Unsteady  Aerodyn 
Feb  1978  20  p  refs  Summaries  of  papers  presented  at 

AGARO  meeting.  Unsteady  Airloads  in  separated  and  Transonic 
Flow  Lisbon.  Apr  1977  (For  availability  see  N78  22033  13-02) 
Avail  NTIS  HC  A99/MF  A01 

Progress  m  transonic  unsteady  aerodynamics  and  the 
state  of- the  art  are  summarized  The  need  to  estimate  reliable 
transonic  unsteady  airloads  required  for  load,  deflection,  stress, 
stability  flutter,  and  gust  analyses  in  this  critical  speed  region 
is  emphasized  Author 

N7S-220S4#  Westland  Helicopters  Ltd  .  Yeovil  (England) 

THE  IMPORTANCE  OF  UNSTEADY  AERODYNAMICS  IN 
ROTOR  CALCULATIONS 

G  H  Byham  and  T  S  Beddoes  In  AGARD  Unsteady  Aerodyn 
Feb  1978  23  p  refs  (For  availability  see  N78  22033  13-02) 
Avail  NTIS  HC  A99/MF  A01 

The  aerodynamic  model  required  for  rotor  calculation  methods 
is  described  The  impact  of  compressibility  and  dynamic  stall  on 
the  limiting  behavior  of  the  rotor  is  discussed  and  it  is  shown, 
particularly  for  the  condition  of  stall  flutter,  that  the  interaction 
of  blades  with  discrete  tip  vortices  is  a  major  factor  in  controlling 
the  blade  torsional  motion  It  is  indicated  that  wake  distortion, 
particularly  m  the  vertical  plane,  is  necessary  for  detailed 
calculation  of  stall  flutter  Author 

N7S-220S6#  Naval  Postgraduate  School.  Monterey.  Calif 

UNSTEADY  FLOWS  IN  TURSOMACHINES:  A  REVIEW  OF 
CURRENT  DEVELOPMENTS 

M  F  Ptatzer  In  AGARD  Unsteady  Aerodyn  Feb  1978  28  p 
refs  (For  availability  see  N78  22033  13-02) 

(WR02403001) 

Avail  NTIS  HC  A99/MF  A01 

The  state -of  the -art  of  turbomachinery  unsteady  aerodynamics 
is  reviewed  with  emphasis  on  theoretical  prediction  techniques 

Author 


N7S-220SS#  Detroit  Diesel  Allison.  Indianapolis.  Ind 

AERODYNAMIC  PHENOMENA  IN  AN  OSCILLATING 
TRANSONIC  MCA  AIRFOIL  CASCADE  INCLUDING 
LOADING  EFFECTS 

Sanford  Fleeter  and  Ronald  E  Riffel  In  AGARD  Unsteady 
Aerodyn.  Feb.  1978  16  p  refs  (For  availability  see  N78-22033 
13-02) 

(Contract  N00014  72-C-0351) 

Avail  NTIS  HC  A99/MF  A01 

The  steady,  quasi -steady,  and  unsteady  aerodynamics  were 
determined  for  a  multiple  circular  arc  (MCA)  airfoil  cascade  which 
modeled  the  tip  section  of  an  advanced  design  fan  Made  The 
steady  airfoil  surface  aerodynamic  performance  of  the  cascade 
was  measured  at  two  levels  of  aerodynamic  loading  and  correlated 
with  the  predictions  from  a  time- marching,  steady,  transonic  flow 
analysis  The  chordwrse  distribution  of  the  quasi-static  unsteady 
pressure  coefficient  for  a  0  deg  mterMade  phase  angle  was 
determined  and  correlated  with  two  appropriate  predictions  one 
based  on  the  steedy  transonic  analysis  and  the  other  on  steady 
mviscid  supersonic  flat  plate  theory  Finally,  the  MCA  cascade 
was  harmonically  oscillated  in  the  torsional  mode  at  a  reduced 
frequency  value  of  0  14  The  fundamental  unsteady  aerodynamic 
data  was  obtained  at  a  Mach  number  equal  to  1  55  over  a 
range  of  interMade  phase  angles  for  two  values  of  the  cascade 
static  pressure  ratio  Results  were  correlsted  with  the  predictions 
from  state-of-the-art  unsteady  flat  plate  cascade  analyses 

Author 

N78-220S7#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Goettingen  (West  Germany) 

DETERMINATION  OF  THE  VORTEX  SHEDDING  FREQUEN¬ 
CY  OF  CASCADE  WITH  DIFFERENT  TRAILING  EDGE 
THICKNESS 


Hans  J  Hetnemann  and  Karl  A  Bueleftech  In  AGARO  Unsteady 
Aerodyn  Feb  1978  1 1  p  refs  (For  availability  see  N78-22033 
13-02) 

Avail  NTIS  HC  A99/MF  A01 

An  electro-optical  method  developed  to  determine  the 
shedding  frequency  of  the  vortices  in  the  wakes  flow  m  used  m 
testing  the  flow  through  various  hub-  mid-,  and  tip  section  turbine 
cascade  for  various  downstream  Mach  numbers  m  the  sub-end 
transonic  flow  regimes  The  trailing  edge  thickness  of  the  blades 
vary  from  0  8  to  6  percent  of  the  Made  chord  length  These 
trailing  edges  lead  to  higher  frequencies  than  thicker  ones  at 
constant  Mach  numbers  Author 

N7S-2S116#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

TECHNICAL  EVALUATION  REPORT  OF  THE  SPECIALISTS' 
MEETING  ON  UNSTEADY  AIRLOADS  IN  SEPARATED  ANO 
TRANSONIC  FLOW 

W  J  Mykytow  (AFFDL,  Wright -Patterson  AFB.  Ohio).  B  Laschka 
(Messerchmitt-Boelkow  Blohm  GmbH.  Munich),  and  J  J  Olsen 
(AFtDL.  Wright- Patterson  AFB.  Ohio)  Apr  1978  80  p  refs 

Meeting  held  m  Lisbon.  19-20  Apr  1977 
(AGARD-AR- 108.  ISBN  92  835  1279  0)  Avail  NTIS 
HC  A05/MF  A01 

The  prediction  and  description  of  the  separated  flow 
environment  and  the  essential  effects  of  airframe  response  on 
individual  aircraft  components  are  discussed  Flutter,  aeroelastic 
instabilities  involving  coupling  with  active  control  systems  and 
other  static  and  dynamic  aeroelastic  problems,  with  specific 
reference  to  the  transonic  speed  range,  are  also  presented  For 
individual  titles,  see  N78-26116  through  N78  26118 

N78-261 18#  Messerschmitt  Boelkow  Blohm  GmbH.  Munich 
(West  Germany) 

AIRFRAME  RESPONSE  TO  SEPARATED  FLOW 

B  Laschka  and  W  J  Mykytow  (AFFDL.  Wright- Patterson  AFB, 
Ohio)  In  AGARD  Tech  Evaluation  Rept  of  the  Specialist  Meeting 
on  the  Unsteady  Airloads  in  Separated  and  Transonic  Flow  Apr 
1976  p  3  40  refs  (For  availability  see  N78-26115  17  02) 
Avail  NTIS  HC  A05/MF  A01 

The  effects  of  separated  or  unsteady  flow  on  military  aircraft 
may  lead  to  failures  of  primary  or  secondary  structures  when 
exceeding  design  stress  limits  or  design  fatigue  loads  The 
separated  and  unsteady  flow  environment  is  described,  and  its 
unsteady  pressures  and  forces  were  determined  by  wind  tunnel 
and  flight  test  techniques  A  description  and  discussion  of  the 
analytical  approaches  used  for  the  prediction  of  the  essential 
airframe  response  effects  are  given  M  V 


N78-261 17#  Air  Force  Flight  Dynamics  Lab  Wright  Patterson 
AFB.  Ohio 

TRANSONIC  UN8TEAOY  AEROELASTIC  PHENOMENA 

W  J  Mykytow  and  J  J  Olsen  In  AGARD  Tech  Evaluation 
Rept  of  the  Specialist  Meeting  on  the  Unsteady  Airloads  in 
Separated  and  Transonic  Flow  Apr  1978  p  42  76  refs  (For 
availability  see  N78-26115  17-02) 

Avail  NTIS  HC  A05/MF  A01 

The  development  of  two  dimensional  non-viscous  methods 
for  predicting  unsteady  airloads  up  to  M  0  9  are  discussed 
Methods  and  measurements  of  airloads  on  an  oscillating,  thick 
supercritical  airfoil  were  evaluated  These  papers  and  their 
references  set  the  state-of-the-art  and  provide  a  groundwork  for 
some  judgments  concerning  the  development  of  three  dimensional 
engineering  methods,  and  will  help  to  define  standard  configura¬ 
tions  and  parameters  to  be  used  in  formal  and  informal  joint 
experimental  and  analytical  programs  M  V 


N 78  26 IIS#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

COMMENTS  ON  THE  STATE  OF  THE  ART  OF  TRANSONIC 
UNSTEADY  AERODYNAMICS 

H  C  Garner  In  its  Tech  Evaluation  Rept  of  the  Specialist 
Meeting  on  the  Unsteady  Airloads  in  Separated  and  Transonic 
Flow  Apr  1978  p  77-78  (For  availability  see  N78-26115 
17-02) 

Avail  NTIS  HC  A05/MF  A01 

A  Venn  diagram  concerning  the  state-of-the-art  with  respect 
to  aerodynamic  loading  on  wings  in  supercritical  flow  is  presented 
It  was  suggested  that  military  applications  demand  attention  to 
realistic  methods  for  low -supersonic  flutter  aerodynamics  M  V 
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«7t  *2074#  Advtso<y  Group  for  Aerospace  Research  and 
Development.  Pan*  (Franca) 

TECHNICAL  (VALUATION  REPORT  ON  THE  FLUID 
DYNAMICS  PANEL  SYMPOSIUM  ON  PREDICTION  OF 
AINOOYNAMIC  LOADING 

Rimaniat  Uaugmmes  (Oapi  of  AF.  Wright  Patterson  AFB  Ohio) 
Sep  1978  18  p  refs  Symp  hefd  at  Moffett  Fie(d  Calif 

27  29  Sep  1976 

I4GAROAR125  ISBN  92  835  1296  0)  Avail  NTIS 
HC  A02/MF  AOt 

The  fluid  dynamo  aspects  of  predicting  aerodynamic  toads 
(hat  represent  difficult  design  and  operating  problems  are 
examined  with  emphasis  on  theoretical  and  semi  empirical 
methods  for  determining  the  level  and  distribution  of  the  expected 
loading  and  on  assessing  and  avaluatmg  the  accuracy  of  the 
predicted  values  through  comparison  with  available  experimental 
data  from  wmdtunnels  and  flight  tests  Advances  m  the  state  of  art 
of  aerodynamic  toad  prediction  ars  summarized  and  problem  areas 
fc'  further  research  effort  a»e  indicated  Topics  cover  test 
techniques  stores  high  angle  of  attack  high  lift  and  drag, 
viscous/ in  vi  sc  id  interactions  in  transonic  flow  maneuvering 
aircraft  unsteady  loads  on  arbitrary  bodies  in  supersonic  flow 
how  with  separation  dynamic  stall,  buffet  ng  and  special  problem 
areas  A  R  H 

N79  12O2S0  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  FLUID 
OYNAMICS  PANEL  SYMPOSIUM  ON  UNSTEADY  AEROOY 
NAMICS 

M  Bergh  (Natl  Aerospace  Lab.  Amsterdam)  Oct  1978  8  p 
Symp  held  at  Ottawa.  26-28  Sep  1977 
(AGARD  AR  128  ISBN  92  835  1300  2)  Avail  NTIS 
HC  A02/MF  A01 

The  proceedings  of  a  symposium  on  unsteady  aerodynamics 
are  presented  and  the  following  topics  ere  discussed  ( 1 )  unsteady 
subsonic  and  supersonic  flow.  (2)  unsteady  transonic  flow. 

(3)  unsteady  nonseperated  and  separated  boundary  layers. 

(4)  viscous  mvisc id  interactions,  dynamic  stall,  and  (5)  unsteady 
flows  associated  with  rotors,  cascades,  end  turbo  machinery  B  8 


N79-200S7f  Advisory  Group  for  Aerospace  Research  end 
Development.  Paris  (France) 

UNSTEADY  VISCOUS  THIN  AIRFOIL  THEORY 

John  E  Yates  (Aeronautical  Res.  Associates  of  Princeton.  Inc . 

N  J.)  Jen.  1979  24  p  refs  Presented  at  47th  Structures 

and  Mater  Panel  Meeting.  Florence.  Sep  1978 

(AGARD-R  871.  ISBN-92  835-1306  1)  Avail:  NTIS 

HC  A02/MF  A01 

The  concept  of  viscous  thin  airfoil  theory  introduced  is 
formulated  for  unsteady  incompressible  flow.  The  theory  is 
developed  for  a  flat  plate  airfoil  with  no  thickness  boundary 
layer  Results  indicate  that  the  viscous  pressure-downwash  kernel 
function  has  a  logarithmic  singularity  in  contrast  to  the  Cauchy 
singularity  of  inviscid  theory  It  is  shown  by  direct  numerical 
solution  that  for  Reynolds  number  greater  then  1000  the  viscous 
end  inviscid  results  are  virtually  the  same  except  in  the  immediate 
vicinity  of  the  trailing  edge  The  pressure  loading  is  greater  then 
inviscid  theory  would  indicate  and  the  phase  of  the  complex 
loading  is  less  than  inviscid  theory  The  effect  of  edge  bluntness 
is  demonstrated  for  the  case  of  steady  flow  S  E  S 

N79  20088#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

A  COMPARISON  OF  PANEL  METHODS  FOR  SUBSONIC 
FLOW  COMPUTATION 

H  S  Sytsma  (National  Aerospace  Lab ,  Amsterdam).  B  L  Hewitt 
(British  Aerospace.  Lancaster.  United  Kingdom),  and  P  E  Rubbert 
(Boeing  Military  Airplane  Development.  Seattle)  Feb  1979 
89  p  refs 

(AGARD-AG-241.  ISBN  92  835-1312-6)  Avail  NTIS  HC 
A05/MF  A01 

A  data  base  for  a  number  of  relatively  simple  wing  configure 
tions  and  nacelle  configurations  is  presented  The  data  results 
were  obtained  from  the  Roberts  (BAe)  Spline  Neumann  Program 
and  a  pilot  version  of  the  Boeing  Advanced  Panel  Type  Influence 
Coefficient  Method  In  addition,  results  from  the  practical, 
engineering  type  application  of  several  methods  are  compared 
with  the  date  solutions  These  comparisons  suggest  that  of  the 
methods  considered  the  Boeing  Advanced  Panel -Type  Influence 
Coefficient  Method  is  the  most  efficient,  in  terms  of  accuracy/ 
computation  time  ratio  JMS 


N7S  230600  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

MISSILE  AEROOVNAMICS 

Feb  1979  385  p  refs  In  ENGLISH,  partly  in  FRENCH  Lecture 
senes  held  in  Ankara.  5-6  Mar  Rome  8  9  Mar  .  and  Rhode  Saint 
Genese.  Belgium.  12  16  Mar 
(AGARD  LS  96/  Avail  NTIS  HC  A  1 7/MF  A01 

The  differences  in  flight  conditions  and  geometric  configura 
tions  between  aircraft  and  missiles  mean  that  aerodynamic 
techniques  for  missile  applications  frequently  differ  from  those 
used  for  aircraft  The  aim  of  the  lecture  series  was  to  emphasize 
these  differences  in  the  aerodynamic  design  features  of  both 
guided  and  unguided  weapons  In  addition  to  treating  the 
component  parts  of  the  weapons  themselves  (e  g  wings,  bodies, 
controls,  propulsion  units)  end  particular  aspects  of  complete 
weapons  le  g  kinetic  heating  high  incidence  effects),  the  course 
also  dealt  with  the  effects  of  air  breathing  engines  on  the 
aerodynamics  and  vice  versa,  the  interactions  between  aircraft 
and  the  weapons  they  carry,  stores  separation,  and  model  lest 
techniques  For  individual  titles  see  N79  23051  through 
N79  23059 

N79-23O610  Roya.  Aircraft  Establishment.  Farnborough 

(England)  Aerodynamics  Dept 

A  BRIEF  REVIEW  OF  AIR  FLIGHT  WEAPONS 

George  G  Brebner  In  AGARD  Missile  Aerodynamics  Feb 

1979  12  p  (For  primary  document  see  N79-23050  14  02) 

Avail  NTIS  HCA17/MFA01 

The  differences  in  design  objectives  and.  consequently,  in 
geometry  between  aircraft  and  weapons,  and  the  aerodynamic 
repercussions,  are  described  Various  general  categories  of  air 
flight  weapons  are  listed,  propelled  and  unpropelled,  guided  and 
unguided,  and  m  the  particular  category  of  propelled  guided 
weapons  different  classes  are  identified  The  following  components 
of  a  guided  weapon  are  described  briefly  warhead,  propulsive 
unit,  safety  and  arming  mechanism,  fuze,  guidance  system  and 
control  system  Their  functions  and  their  effects  on  the  aerody¬ 
namic  design  are  described  The  place  of  the  aerodynamicist  in 
the  design  of  a  guided  weapon  is  discussed,  and  related  to  the 
various  stages  of  the  design  and  development  process  G  Y 

N79  23O620  Royal  Aircraft  Establishment.  Farnborough 
(England)  Aerodynamics  Oept 

GENERAL  MISSILE  AERODYNAMICS 

George  G  Brebner  In  AGARO  Missile  Aerodynamics  Feb 
1979  16  p  refs  (For  primary  document  see  N79-23050  14-02) 
Avail  NTIS  HCA17/MFA01 

The  six  components  of  aerodynamic  force  and  moment  acting 
on  an  air  flight  missile  are  taken  in  turn,  their  importance  discussed 
8nd  their  various  characteristics  described,  along  with  some 
comments  on  methods  of  estimating  them  The  nondimensional 
forms  of  these  forces  and  moments  are  functions  of  the 
components  of  linear  and  angular  velocities,  and  their  derivatives 
with  respect  to  these  velocities  are  listed  and  the  more  important 
ones  defined  Brief  descriptions  are  given  of  the  origins  and 
significance  of  Nagmus  effects  and  cross-coupling  effects  G  Y 

N 79- 230630  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrl.  Goettingen  (West  Germany)  Inst  fuer 
Theoretische  Stroemungsmechanik 
AEROOYNAMICS  OF  LOW  ASPECT  RATIO  WINGS 
W  H  Stahl  In  AGARD  Missile  Aerodynamics  Feb  1979 
64  p  refs  (For  primary  document  see  N79  23050  14-02) 

Avail  NTIS  HC  A17/MF  A01 

The  types  of  wings  are  discussed  which  generally  find 
application  on  missiles,  that  is  with  wings  having  delta,  rectangular 
trapezoidal,  or  other,  planform.  of  more  or  less  small  aspect 
ratio  An  overview  over  the  available  experimental  evidence  for 
the  flow  fields  of  such  wings  is  given,  as  well  as  a  discussion 
of  measured  pressure  distributions,  forces,  and  moments  at  low 
and  high  speeds,  also  the  influence  of  Reynolds  number  is 
considered  Various  methods  to  predict  the  aerodynamic 
characteristics  of  such  wings  are  reviewed  and  comparisons  are 
made  between  theoretical  and  experimental  results  An  extensive 
list  of  references  is  provided  G  Y 


N79  230640  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Cologne  (West  Germany) 

BODIES 

H  Each  In  AGARD  Missile  Aerodynamics  Feb  1979  29  p 
refs  (For  primary  document  see  N79-23050  14-02) 

Avail  NTIS  HC  A17/MF  A01 
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The  determination  of  the  static  aerodynamic  coefficients  of 
axrsymmetric  bodies  is  addressed  According  to  physical  aspects 
the  forces  are  decomposed  into  potential  flow  friction  and 
separated  flow  For  each  of  these  three  types  of  flow  different 
computational  methods  must  be  applied  Only  relatively  simple 
methods  are  discussed  which  allow  a  quick  estimation  of  the 
aerodynamics  for  slender  shapes  The  problem  which  arises  from 
the  bluntness  is  therefore  discussed  in  every  chapter  The  Reynolds 
number  is  also  discussed  in  every  chapter  The  discussion  of 
the  aerodynamics  of  bodies  is  not  complete  within  the  frame  of 
this  lecture  Only  some  aspects  of  static  coefficients  are  treated 

G  Y 

N79  23066#  Naval  Surface  Weapons  Center  White  Oak.  Md 
HIGH  ANGLE  OF  ATTACK  MISSILE  AERODYNAMICS 

Andrew  B  Wardlaw  Jr  In  AGARD  Missile  Aerodynamics 
Feb  1979  53  p  refs  (For  primary  document  see  N79  23050 
14  02) 

Avail  NTIS  HC  A17/MF  A01 

Experimental  data  on  and  predictive  methods  for  bodies 
fins  and  complete  missile  configurations  are  reviewed  An  outline 
and  description  is  provided  of  the  various  vortex  regimes  that 
exist  on  a  missile  and  its  conponents  at  high  angles  of  attack 
Oata  is  examined  to  determine  quantitative  trends  in  surface 
pressure  distributions  and  loads  Available  analytic,  semi  empirical 
and  empirical  predictive  methods  are  reviewed  G  Y 

N79  23066#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

BASE  FLOWS  BEHIND  MISSILES 

Jean  Oelery  and  Maurice  Sineix  In  AGARD  Missile  Aerodynamics 
Feb  1979  78  p  refs  In  FRENCH.  ENGLISH  summary  (For 

primary  document  see  N79  23050  14  02) 

Avail  NTIS  HCA17/MFA01 

The  practicle  implications  of  the  base  flow  phenomena  m 
the  realistic  case  of  turbulent  boundary  layers  and  m  a  Mach 
range  up  to.  but  excluding,  hypersomcs  are  addressed  The  paper 
is  divided  into  two  mam  parts  The  first  part  is  devoted  to  a 
phenomenological  analysis  of  the  base  flow  with  or  without 
propulsive  jet.  at  subsonic  and  supersonic  velocities  The  effects 
of  the  mam  factors  of  influence  are  surveyed  and  empirical 
correlation  methods  are  presented  The  second  part  concerns 
the  presently  available  theories  for  the  practical  treatment  of 
base  flow  problems  The  basic  principles  of  these  theories  are 
first  presented  in  the  fundamental  and  simplest  case  of 
reattachment  on  a  wall  The  extensions  to  base  problems  for 
axisymmetncal  flows  are  then  presented  The  validity  of  the 
methods  is  discussed  by  comparison  with  available  experimental 
results  G  Y 

N79  23067#  Royal  Aircraft  Establishment.  Farnborough 

(England)  Aerodynamics  Oept 

THE  CONTROL  OF  GUIDED  WEAPONS 

G  G  Brebner  In  AGARD  Missile  Aerodynamics  Feb  1979 

29  p  refs  (For  primary  document  see  N79  23050  14  02) 

Avail  NTIS  HCA17/MFA01 

The  most  common  form  of  control  is  the  deflected  aerody 
namic  surface,  which  may  be  placed  at  the  rear  of  the  missile 
(tail  control),  at  the  nose  (canard  control)  or  near  the  center  of 
gravity  (moving  wing)  The  characteristics  of  these  types  are 
described,  with  examples  of  tail  and  canard  controls  and  particular 
reference  to  interference  effects  The  origins  and  effects  of 
cross-coupling  are  briefly  described  The  possibility  of  constructing 
monoplane  and  cruciform  tail  control  characteristics  from  single 
panel  measurements,  thereby  saving  wind  tunnel  test  time  is 
illustrated  by  an  example  Other  types  of  control  considered  are 
mechanical  spoilers,  jet  reaction  controls  and  thrust  vector  controls 
Examples  are  given  of  typical  characteristics  of  these  three 
systems  G  Y 

N79  23066#  Air  Force  Armament  Lab  .  Egiin  AF8.  Fla  Aircraft 
Compatibility  Branch 

STORE  SEPARATION 

Charles  B  Mathews  In  AGARD  Missile  Aerodynamics  Feb 
1979  76  p  refs  (For  primary  document  see  N79-23050  14  02) 
Avail  NTIS  HCA17/MFA01 

Comments  are  made  on  the  significant  parameters  affecting 
store  trajectories  Some  of  the  analytical  and  experimental 
techniques  used*  to  predict  store  separation  trajectories  are 
described  Examples  are  given  of  previous  problems  and  their 
solutions  Methods  for  improving  store  separation  and  jettison 
charactenstics  are  suggested  The  relationship  of  store  separation 
perturbations  to  weapon  delivery  accuracy  is  discussed  Attractive 
areas  for  additional  research  are  recommended  G  Y 


N79  23069#  Von  Karman  Inst  for  Fluid  Dynamics.  Rhode  Saint 
Genese  (Belgium)  Dept  of  Aeronautics/ Aerospace 
KINETIC  HEATING  OF  HIGH  SPEED  MISSILES 
Bryan  E  Richards  In  AGARD  Missile  Aerodynamics  Feb 
1979  21  p  refs  (For  primary  document  see  N79  23050  14  02) 
Avail  NTIS  HCA17/MFA01 

The  aspects  considered  are  the  design  problem,  areas  in 
which  kinetic  heating  <s  important  the  prediction  of  heating  in 
attached  and  separated  flows,  measurements  on  configurations 
in  flight  and  m  wind  tunnels  ground  simulation  of  flows  over 
models,  and  the  measurement  of  kinetic  heating  The  experience 
is  generally  obtained  from  studies  in  related  areas  such  as  high 
speed  aircraft  reentry  vehicles  etc  rather  than  on  tactical  missiles 
since  little  information  appears  to  be  available  on  this  application 
due  to  it  being  a  fairly  recently  confronted  problem  area  Because 
of  the  wide  coverage  of  the  field,  a  generous  list  of  references 
is  provided  to  guide  the  reader  to  papers  giving  more  refined 
details  G  Y 

N79  31169*  A  ij vi  sury  Group  fo*  Aerospace  Research  and 
Development  Neuilly  Sut  Seme  'France) 

EXPERIMENTAL  DATA  BASE  FOR  COMPUTER  PROGRAM 
ASSESSMENT  REPORT  OF  THE  FLUID  DYNAMICS  PANEL 
WORKING  GROUP  04 

May  19  79  609  p  refs 

IAGARDAR138  ISBN  92  835  1 323  1  -  Avail  NTlS 
HC  A99  MF  A0 1 

The  acquisition  of  highly  reliable  wind  tunnel  test  data  for 
aircraft  design  was  investigated  For  individual  titles  see 
N79  31160  through  N79  31162 

N79  31160)1)  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt  Goettingen  'West  Germany) 
INTRODUCTION  AND  OVERVIEW  OF  CONFIGURATIONS 

Jueryen  Barche  In  AGARD  Exptl  Data  Base  for  Computer 
Program  Assessment  May  1979  5  p  'For  primary  document 

see  N79  31159  22  02 1 
Avail  NTIS  HC  A99  Ml  A01 

An  overview  of  the  application  of  two  and  three 
dimensional  transonic  flows  to  aircraft  design  is  presented  The 
criteria  for  two  dimensional  three  dimensional  and  body  alone 
configurations  are  tabulated  F  OS 

N79  31161#  ARO  Inc  Arnold  Air  Force  Station  Tenn 

LIMITATIONS  OF  AVAILABLE  DATA 

Travis  W  Bmion  In  AGARD  Exptl  Data  Base  for  Computer 
Program  Assessment  May  1979  8  p  refs  For  primary  document 
see  N79  31159  22  02» 

Avail  NTIS  HC  A99  MF  A01 

The  factors  affecting  wind  tunnel  test  results  are  discussed 
These  include  flow  nonunifotmity  three  dimensional  effects  >n 
two  dimensional  tests  support  interference  ae*oelasbc  effects 
flow  unsteadiness  wall  interference  wave  reflections  and 
boundary  conditions  F  0  S 

N79  31162#  R  oval  Aircraft  Establishment  Bedford  (England) 
RECOMMENDATIONS  FOR  FUTURE  TESTING 

K  G  Winter  and  L  H  OhmaniNAE  Ottawa  Ont  i  in  AGARD 
Exptl  Data  Base  for  Computer  Program  Assessment  May  1979 
3  p  refs  (For  primary  document  see  N79  31159  22  02) 

Avail  NTIS  HC  A99  MF  A01 

Recommendations  for  improvements  in  tunnel  techniques  to 
achieve  highly  -enable  data  fo»  aircraft  design  are  presented 
Interferences  and  disturbances  for  two  and  three  dimensional 
flows  are  discussed  F  0  S 

N60-10147#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly- Sur- Seme  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  FLUID 
DYNAMICS  PANEL  SYMPOSIUM  ON  HIGH  ANGLE  OF 
ATTACK  AERODYNAMICS 

Edward  C  Polhamus  Aug  1979  20  p  refs  Symp  he)d  ai 

Sandefjord  Norway.  4  6  Oct  1978  Prepared  m  cooperation 
with  NASA  Langley  Res  Center 

(AGARD  AR  145  ISBN  92  835  1334  7)  Ava.l  NTIS 
HC  A02/MF  A01 

An  overview  is  presented  of  32  formal  papers  and  7  open 
session  papers  Topics  covered  include  (1)  studies  of  conftgura 
t»ons  of  practical  interest.  (2)  mathematical  modelling  and 
supporting  investigations  of  slender  wings  bodies  of  revolution 
and  body- wing  configurations  (3)  design  methods  and  (4'  an 
intakes  ARM 
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XSO  7204941  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

DRAG  ANO  OTHER  AERODYNAMIC  EFFECTS  OF 
EXTERNAL  STORES  (U) 

Nov  1977  304  p  This  document  is  not  available  from  the 

NASA  STI  Facility  All  requests  must  be  directed  to 
AGARO  Hq 

(AGARD  AR  107)  NATO  Restricted  report 

An  assessment  of  future  prospects  and  possibilities,  and  an 
identification  of  promising  areas  for  research  and  development 
in  connection  with  external  stores  are  presented  M  M  M 


03  AIR  TRANSPORTATION  AND 
SAFETY 

Includes  passenger  and  cargo  air  transport  operations, 
and  aircraft  accidents 

For  related  information  see  also  16  Space  Transportation 
and  85  Urban  Technology  and  Transportation 


N77- 19031#  Advisory  Group  for  Aerospace  Research  and 
Development,  Paris  (France) 

AIRCRAFT  OPERATIONAL  EXPERIENCE  AND  ITS  IMPACT 
ON  SAFETY  ANO  SURVIVABILITY 

Jan  1977  329  p  Presented  at  the  Flight  Mech  Panel  Symp  . 
Sandefjord.  Norway.  31  May  -  3  Jun  1976 
(AGARD-CP-2 12)  Avail  NTIS  HCA15/MFA01 

Aircraft  safety  and  survivability  are  discussed  for  accident 
prevention  and  aircraft  reliability  Safety  management  and  accident 
investigations  are  described  for  improving  pilot  and  aircraft 
performance  For  individual  titles,  see  N77- 19032  through 
N77- 19055 

N77- 19032#  Army  Air  Mobility  Research  and  Development 
Lab  Fort  Eustis.  Va 

U  S  ARMY  HEUCOPTER  ACCIDENT  EXPERIENCE 

George  T  Smgley.  Ill  and  Laurel  D  Sand  (Army  Agency  for 
Aviation  Safety.  Ft  Rucker.  Ala  )  In  AGARD  Aircraft  Operation 
Experience  and  its  Impact  on  Safety  and  Survivability.  Jan 
1977  6  p  (For  primary  document  see  N77- 19031  10-03) 

Avail  NTIS  HC  A15/MF  A01 

U  S  Army  helicopter  accident  experience  for  the  period  FV68 
through  FY75  is  examined  Helicopter  operational  trends  such 
as  the  declining  accident  rate  fatality  rate,  and  hours  flown  are 
discussed  Helicopter  accident  causes,  conditions,  and  casualties 
are  discussed  Oata  for  crashes  resulting  from  enemy  combat 
actions  are  not  included  A  summary  of  recent  advances  in 
helicopter  crashworthiness  which  promise  to  reduce  future  material 
and  human  losses  due  to  helicopter  accidents  is  included 

Author 

N77- 19033#  Air  Force  Inspection  and  Safety  Center.  Norton 
AFB  Calif 

U8AF  ACCIDENT  PREVENTION  PROGRAM 

Alfred  C  Baker.  Jr  In  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safety  and  Survivability.  Jan  1977  5  p 

(For  primary  document  see  N77- 19031  10-03) 

Avail  NTIS  MCA15/MFA01 

A  number  of  the  systematic  approaches  which  are  aimed  at 
isolating  and  quantifying  hazards  during  the  conceptual  stage 
are  discussed  It  is  anticipated  that  they  will  contribute  substan¬ 
tially  to  a  still  further  reduction  in  the  rate  of  accidents 
experienced  Author 

N77- 19034#  National  Research  Council  of  Canada.  Ottawa 
(Ontario) 

THE  RECOVERY  ANO  ANALYSIS  OF  ACCIOENT  DATA 
FROM  FLIGHT  RECORDERS  IN  CANADIAN  TRANSPORT 
AIRCRAFT 

B  Caiger  In  AGARD  Aircraft  Operation  Experience  and  its 
Impact  on  Safety  and  Survivability,  Jan  1977  23  p  refs  (For 
pnmary  document  see  N77- 19031  10-03) 

Avail  NTIS  HCA15/MFA01 

A  Playback  Center  was  established  that  is  acquiring  unique 
experience  in  recovering  and  analyzing  information  from  a  wide 
range  of  aircraft  audio  and  data  recorders  In  particular,  the 
Center  was  designed  to  handle  all  cockpit  voice  recorders  and 
flight  data  recorders  fitted  to  Canadian  civil  and  military  transport 
aircraft  Recorders  are  forwarded  to  the  Center  whenever  incidents 
or  accidents  warrant  investigation  by  the  authorities  concerned 
I  he  playback  facilities  were  designed  wrth  special  emphasis  on 
the  problems  that  might  be  encountered  in  these  cases  Routine 
monitoring  is  also  conducted  on  the  military  systems  for 
maintenance  purposes  Current  and  future  capabilities  of  the  Center 
are  summarized  and  examples  are  given  of  some  of  the  work 
that  was  undertaken  Author 

N77  19036#  Department  of  Trade  and  Industry.  London 
(England) 

THE  FLIGHT  RECORDER  AND  ACCIDENT  INVESTIGA 
TION 

Geoffrey  C  Wilkinson  In  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safety  and  Survivability  Jan  1977  20  p 

(For  primary  document  see  N77- 19031  10  03) 

Avail  NTIS  HC  A15/MF  A01 


Ap  attempt  to  give  perspective  to  the  introduction  of  the 
flight  flata  recorders  (FDR)  in  civil  aviation  is  presented  The 
dangers  inherent  m  a  proliferation  of  different  FDR  equipment 
should  be  fuJ)y  appreciated  Civil  aviation  learned  from  bitter 
experience  the  cost  of  noncompatible  FDR  equipment  A  detailed 
analysis  of  a  FDR  record  from  an  actual  accident  is  presented 
demonstrating  some  of  the  techniques  used  in  FDR  data 
analysis  Author 

N77- 19036#  Royal  Netherlands  Air  Force  The  Hague 

AN  ACCIDENT  ANALYSIS  OF  FIGHTER  AIRCRAFT  IN 
RELATION  TO  MODIFICATIONS  INTRODUCED  AND  NEW 
DEVELOPMENTS 

A  P  Okkelman  In  AGARD  Aircraft  Operation  Experience  and 
Us  Impact  on  Safety  and  Survivability.  Jan  1977  4  p  (For 

primary  document  see  N77  19031  10 -03) 

Avail  NTIS  HCA15/MFA01 

Fighter  aircraft  accidents  are  discussed  for  aircraft  survivability 
from  takeoff  to  landing  The  analysis  of  some  typical  accidents 
is  presented  for  accident  prevention  M  C  F 

N77-19037#  National  Transportation  Safety  Board.  Washington 
D  C  Bureau  of  Aviation  Safety 

CIVIL  AIRCRAFT  ACCIDENT  ANALYSIS  IN  THE  UNITED 
STATES  THE  JET  AGE 

Coe  M  Anderson  In  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safety  and  Survivability  Jan  1977  6  p 

(For  primary  document  see  N77- 19031  10-03) 

Avail  NTIS  HCA15/MFA01 

The  investigations  and  investigative  techniques  are  presented 
for  the  total  fatal  U  S  air  carrier  turbojet  accident  experience 
from  1958  through  1975  Early  senes  of  707  and  DC  8  accidents 
are  examined  and  analyzed  along  with  certain  recent  wind  shear 
accidents  Author 

N77-19038#  Societe  Nationale  Industnelle  Aerospatiale  Blagnac 
(France) 

FORECAST  ASSESSMENT  OF  THE  TOTAL  LEVEL  OF 
SAFETY  FOR  A  CIVIL  AVIATION  TRANSPORT  AIRCRAFT 
(EVALUATION  PREVISIONNELLE  DU  NIVEAU  GLOBAL  DE 
SECURITE  D  UN  AVION  DE  TRANSPORT  CIVIL] 

C  Lenseigne  //?  AGARD  Aircraft  Operation  Experience  and  its 
Impact  on  Safety  and  Survivability,  Jan  1977  7  p  In  FRENCH 
For  primary  document  see  N77  19031  10  03) 

Avail  NTIS  HC  A15/MF  A01 

A  method  is  described  for  assuring  total  safety  for  aircraft 
with  large  integrated  systems  Because  certain  elementary  failures 
of  equipment  have  the  same  consequences  as  failure  of  other 
equipment  in  the  same  system,  .t  is  possible  to  group  them 
into  a  failure  resume  for  the  system  The  group  remains  unchanged 
m  all  systems  studies  and  is  considered  an  independent  factor 
in  all  probabilities  All  failure  resumes  are  combined  for  total 
safety  evaluation  Trans  by  A  R  H 

N77  19039#  Av  ions  Marcel  Dassault  Breguet  Aviation 
Saint-Cloud  (France) 

SAFETY  ANALYSIS  OF  THE  FLIGHT  CONTROL  OF 
MERCURE  AIRCRAFT  (ANALYSE  DE  SECURITE  DES 
COMMANDES  DE  VOL  DU  MERCURE] 

J  F  Georges  In  AGARD  Aircraft  Operation  Experience  and  its 
Impact  on  Safety  and  Survivability.  Jan  1977  5  p  In  FRENCH 
(For  primary  document  see  N77- 19031  10  03) 

Avail  NTIS  HCA15/MFA01 

Certification  of  the  Mercure  was  conducted  in  collaboration 
with  French  Official  Services  using  a  method  based  on  characteri¬ 
zation  of  all  systems  components  and  the  analysis  of  all  imaginable 
simple  and  multiple  failures  Trans  by  A  R  H 

N77-19040#  Hawker  Siddeley  Aviation  Ltd  Kingston  upon 
Thames  (England) 

FAIT'J  Yfc  MODE  ANALYSIS  IN  THE  LIGHT  OF  EXPERI 
ENCE 

HAG  Waugh  and  M  R  Dawn  In  AGARD  Aircraft  Operation 
Experience  and  its  'mpact  on  Safety  and  Survivability,  Jan 
1977  13  p  (For  primary  document  see  N77  19031  id)  03> 

Avail  NTIS  HCA15/MFA01  | 

Aircraft  equipment  failure  and  the  cost  of  maintenance  are 
discussed  for  accident  prevention  Aircraft  reliability  and  mission 
effectiveness  are  described  for  aircraft  survivability  M  C  F 

N77-19041*  j*  National  Aeronautics  and  Space  Administration 
Washington,  D  C  Aviation  Safety  Technology  Branch 

AVIATION  SAFETY  AND  OPERATION  PROBLEMS  RE 
SEARCH  AND  TECHNOLOGY 


44 


03  AIR  TRANSPORTATION  AND  SAFETY 


John  H  Enders  and  Joseph  W  Strickle  (NASA  Langley  Research 
Center)  In  AGARD  Aircraft  Operation  Experience  and  its  Impact 
on  Safety  and  Survivability.  Jan  1977  30  p  refs  iFor  primary 
document  see  N77  19031  10  03) 

Avail  NTIS  HC  A15/MF  A01  CSCL  01 C 

Aircraft  operating  problems  are  described  for  aviation  safety 
It  is  shown  that  as  aircraft  technology  improves  the  knowledge 
and  understanding  of  operating  problems  must  also  improve  for 
economics,  reliability  and  safety  M  C  F 

N7  7  1 9042#  Boeing  Commercial  Airplane  Co  Seattle  Wash 
Flight  Deck  Development  Group 

FLIGHT  DECK  TECHNIQUES  A  NEW  APPROACH  TO 
SAFETY 

Hartwell  G  Stoll  In  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safety  and  Survivability.  Jan  1977  11  p 

(For  primary  document  see  N7 7 -19031  10  03) 

Avail  NTIS  HCA15/MFA01 

The  present  commercial  aircraft  operational  experience  shows 
that  the  percent  of  accidents  that  is  crew  related  has  remained 
almost  constant  over  the  last  few  years  Since  the  future  airline 
operational  environment  is  expected  to  increase  in  complexity, 
some  new  types  of  techniques  for  flight  deck  design  will  be 
required  if  a  significant  reduction  in  crew  caused  accident  rate 
is  to  be  achieved  There  are  several  new  techniques  and 
technological  advances  in  flight  deck  designs  that  can  contribute 
to  improvement  of  commercial  aircraft  operational  safety  The 
digital  computer  technology  alone  allows  a  degree  of  flexibility 
in  both  design  techniques  and  controls  and  displays  that  was 
not  possible  a  few  years  ago  Improved  engine  control  energy 
management  systems,  improved  caution  and  warning  systems, 
windshields  designed  for  better  collision  avoidance  capability 
and  overall  simplification  of  the  fligni  J*»ck  are  some  of  the 
improvements  that  this  new  technology  can  provide  Author 

N77- 19043|  Dormer  Werke  GmbH.  Fnednchshafen  (West 
Germany) 

STUDY  (SAFETY  ANALYSIS)  OF  AIRCRAFT  SYSTEMS 
DURING  TAKE  OFF  AND  LANDING 

R  Keppeler  In  AGARD  Aircraft  Operation  Experience  and  its 
Impact  on  Safety  and  Survivability.  Jan  1977  19  p  refs  (For 
primary  document  see  N7 7  19031  10-03) 

Avail  NTIS  HCA15/MFA01 

A  general  survey  of  accident  statistics  and  the  results  of 
the  evaluation  of  accident  reports  which  were  carried  out  to 
define,  in  a  quantitative  way.  the  causes  of  accidents  and  critical 
flight  phases  are  presented  The  results  show  that,  besides  the 
technical  safety,  human  behavior  in  interaction  with  technology 
is  of  special  importance  This  should  be  taken  into  account  to  a 
greater  extent  with  regard  to  future  developments  A  possible 
method  for  a  treatment  on  a  systems  analysis  basis  is  demon¬ 
strated  by  means  of  typical  examples  In  this  context,  procedures 
(e  g  for  approach  and  departure)  and  activity  analyses  for  a 
selected  aircraft  type  are  presented,  on  the  basis  of  which  a 
digital  simulation  for  the  approach  procedure,  for  example,  can 
be  established  as  shown  As  a  result,  unsatisfactory  design, 
especially  for  the  cockpit  may  be  identified,  and  recommendations 
for  framing  and  decision  aids  for  the  operation  can  be  derived 

Author 

N77-19044*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center  Moffett  Field  Calif 

THE  INFLUENCE  OF  HANDLING  QUALITIES  ON  SAFETY 
AND  SURVIVABILITY 

Seth  B  Anderson  In  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safetv  and  Survivability  Jan  1977  10  p 

refs  (For  primary  document  see  N77  19031  10-03) 

Avail  NTIS  HC  A15  VF  A01  CSClOIC 

The  relationship  of  handling  qualities  to  safety  and  survivability 
of  military  aircraft  is  examined  which  includes  the  following 
|1i  a  brief  discussion  of  the  philosophy  used  m  the  military 
specifications  for  treatment  of  degraded  handling  qualities.  (2) 
an  examination  of  several  example  handling  qualities  problem 
areas  which  influence  safety  and  survivability  and  <3)  a  movie 
illustrat.ng  ne  potential  dangers  of  inadequate  handling  qualities 
features  Author 

N77- 19046#  Army  Air  Mobility  Research  and  Development 
Lab  Fort  Eustis  Va 

DESIGN  OF  HELICOPTERS  FOR  SURVIVABILITY 

George  T  McAllister  in  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safety  and  Survivability  Jan  1977  22  p 

refs  (For  primary  document  see  N77  19031  10-03) 


Avail  NTIS  HC  A15  Mf  A0 1 

A  review  of  me  design  features  criteria  and  experience 
that  the  US  Army  has  had  with  designing  helicopters  for 
survivability  is  presented  Specific  areas  covered  are  infrared 
radiation  radar  cross  section  aural  detect  ah  1  it  y  ballistic  damage 
tolerance  and  crashworthiness  A  f**w  of  the  more  interesting 
areas  of  work  are  highlighted  as  well  -is  improvements  m  aircraft 
survivability  planned  fo»  the  future  Author 

N 77  19046#  Veremigte  Flugtec  hmsche  Werke  Fokkei  GmbH 
Bremen  (West  Germany) 

DESIGNING  THE  SURVIVABILITY  OF  FLYING  WEAPON 
SYSTEM 

H  Schmidflem  K  Belsonher/  and  M  Mohrmg  In  AGARD 
Aircraft  Operation  Experience  and  its  impact  or  Safety  and 
Survivability  Jan  1977  1  1  p  (Fo>  primary  document  see 

N77  19031  10  03 
Avail  NTIS  HC  A  1  E.  ME  A01 

Based  on  investigations  of  remotely  piloted  vehicles  systems 
the  importance  of  survivability  and  the  possible  threat  of  enemy 
ground  to  an  defense  systems  to  RPV's  are  illustrated  Five 
principles  to  increase  the  survivability  of  RPV  weapon  systems 
are  described  which  can  be  evaluated  mainly  with  respect  to 
cost  effectiveness  and  mission  effectiveness  Test  and  simulation 
results  for  the  various  principles  are  discussed  Author 

N77- 19047#  Institut  de  Mecamque  des  Fiyides  de  Lille  (France) 
BEHAVIORAL  PREDICTION  OF  WATER  AND  EMERGENCY 
LANDINGS  [PREVISION  DU  COMPORTEMENT  A  L  AMER 
RISSAGE  ET  A  l  ATTERRISSAGE  FORCE] 

Francis  Dupriez  In  AGARD  Aircraft  Operation  Experience  and 
its  Impact  on  Safety  and  Survivability  Jan  1977  6  p  refs 

In  FRENCH  ENGLISH  summary  (For  primary  document  see 
N77  19031  10  031 
Avail  NTIS  HCA15/MFA01 

Catapulted  free  flight  models  of  aircraft  used  at  the  design 
phase  of  a  proiect  as  a  prediction  tool  of  the  crash  and  ditching 
behavior  of  the  full  scale  aircraft  are  investigated  Similarity  laws 
used  for  the  dynamics  of  the  airframe  and  the  structural 
representation  are  given  A  typical  ditching  test  model  is  described 
A  review  of  current  ditching  test  procedures  is  given  Recent 
improvements  of  the  methods  allowing  a  better  simulation  of 
the  full-scale  phenomena  and  a  better  analysis  of  the  local 
structural  behavior  are  presented  and  compared  to  global  behavior 
methods  used  in  the  past  years  Aircraft  ditching  test  results 
are  presented  with  emphasis  on  the  influence  of  the  mam 
parameters  Application  to  helicopter  testing  is  briefly  mentioned 
The  description  of  a  newly  operated  multipurpose  facility  based 
on  the  catapult  technique  which  can  also  be  used  for  cross-wind 
landing  studies  ts  also  included  Author 

N77-19048#  Me Donnell- Douglas  Corp  .  Long  Beach.  Calif 

REDUCING  FIRE  HAZARDS  IN  COMMERCIAL  TRANSPORT 
AIRCRAFT 

Roger  D  Schaufele  In  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safety  and  Survivability.  Jan  1977  16  p 

refs  (For  primary  document  see  N77- 19031  10-03) 

Avail  NTIS  HCA15/MFA01 

The  status  of  fire  prevention  design  practices  for  current 
commercial  transport  aircraft  is  surveyed,  and  research  and 
development  activities  aimed  at  providing  additional  fire  prevention 
design  criteria  are  reviewed  To  enable  treatment  of  such  a  broad 
subject  m  a  somewhat  orderly  manner,  this  paper  is  arranged 
to  cover  the  development  of  fire  preventing  design  concepts,  a 
review  of  actual  fire  incidents,  and  an  overview  of  related  research 
and  development  activities  Author 

N77-19049#  Federal  Aviation  Administration  Washington  D  C 

THE  FEOERAL  AVIATION  ADMINISTRATION  AND  AVIA¬ 
TION  SAFETY 

David  J  Sheftel  In  AGARD  Aircraft  Operation  Experience  and 
its  Impact  on  Safety  and  Survivability  Jan  1977  8  p  (For 

primary  document  see  N77- 19031  10-03) 

Avail  NTIS  HC  A15/MF  A01 

The  Federal  Aviation  Administrations  safety  systems  are 
analyzed  together  with  the  programs  and  projects  to  achieve  an 
ultimate  goal  of  zero  accidents  I  M 

N77- 19060#  Naval  Air  Systems  Command.  Washington,  D  C 

DESIGN  FOR  REDUCTION  OF  AIRCRAFT  VULNERABIL 
ITY 

R  T  Remers  In  AGARD  Aircraft  Operation  Experience  and  its 
Impact  on  Safety  and  Survivability.  Jan  1977  23  p  (For 

primary  document  see  N77- 19031  10  03) 
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Avail  NTIS  HC  A15/MF  A01 

A  discussion  of  aircraft  survivability  m  a  nonnuclear  threat 
environment  and  in  particular  that  part  of  the  total  survivability 
discipline  that  encompasses  the  application  of  engineering  design 
concepts  and  techniques  to  reduce  the  vulnerability  of  aircraft 
components  and  systems  to  the  physical  damage  effects  of 
projectiles  and  fragmenting  warheads  is  presented  A  brief 
overview  of  the  aircraft  survivability  discipline  to  better  define 
the  roll  of  vulnerability  reduction  in  the  solution  of  the  total 
aircraft  survivability  enhancement  problem  is  given  The  report 
then  goes  on  to  describe  (1)  the  results  of  analyses  of 
fixed  wing  aircraft  combat  losses  in  the  Southeast  Asia  conflict. 
i2)  the  identification  of  the  suspected  aircraft  system  damage 
and  failure  modes  that  resulted  in  the  loss  of  aircraft.  (3)  the 
verification  by  ballistic  testing  of  many  of  these  failure  modes. 
I4|  the  vulnerability  reduction  features  that  have  been  developed 
and  tested  to  protect  aircraft  systems.  (5*  design  guidance  that 
has  been  developed  to  aid  in  mission  oriented  aircraft  configuration 
and  systems  location,  and  (6)  examples  of  application  of  this 
design  guidance  to  new  aircraft  Author 

N77- 19051#  Civil  Aviation  Authority.  Redhrll  (England) 

THE  CAA  MANDATORY  OCCURRENCE  REPORTING 
SYSTEM 

Peter  Meiklem  In  AGARD  Aircraft  Operation  Experience  and 
its  Impact  on  Safety  and  Survivability.  Jan  1977  18  p  (For 

primary  document  see  N77- 19031  10  03) 

Avail  NTIS  HC  A15/MF  A01 

This  committee  had  been  instructed  by  the  government  of 
the  day  to  examine  the  economic  and  regulatory  conditions  in 
the  UK  air  transport  industry,  and  had  recommended  a  merger 
of  the  bodies  then  separately  responsible  for  the  control  of  route 
licences,  operational  and  airworthiness  regulation,  and  air  traffic 
control  services  Mandatory  incident  and  defect  reporting  was 
introduced  Author 

N77  19052#  Service  Technique  de  I'Aeronautique.  Paris  (France) 

PILOTING  A  PATH  IN  1976  (PILOTAGE  DE  LA  TRAJEC 
TOIRE  EN  1976) 

Gilbert  Klopfstem  In  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safety  and  Survivability.  Jan  1977  3  p  In 
FRENCH  (For  primary  document  see  N77-19031  10-03) 

Avail  NTIS  HCA15/MFA01 

Aircraft  accidents  during  landing  approaches  are  due  to  errors 
m  judgment  which  are  tied  to  the  poor  quality  of  information 
given,  and  not  to  the  performance  of  the  pilot  The  condemnation 
of  manual  control  during  this  phase  of  flight  was  hasty  With 
adequate  information,  based  on  six  parameters  abstracted  from 
routine  experience  the  simplification  of  piloting  systems  can  be 
achieved  Trans  by  A  H 


N77-19053#  Aerospace  Medical  Research  Labs.  Wrigbt- 
Patterson  AFB.  Ohio  Biodynamics  Div 

physiological  and  psychological  factors  in 

AIRCRAFT  OPERATIONS:  AN  OVERVIEW 

Henning  E  VonGierke  In  AGARD  Aircraft  Operation  Experience 
and  its  Impact  on  Safety  and  Survivability.  Jan  1977  14  p 

refs  (For  primary  document  see  N77- 19031  10-03) 

Avail  NTIS  HC  A15/MF  A01 

New  technologies  evolving  in  the  form  of  more  sophisticated 
physiological,  behavioral  and  human  operator  man-in-the-loop 
models  mark  progress  in  these  areas  However,  laboratory  data 
and  models  based  on  them  are  always  open  to  criticism,  since, 
in  spite  of  efforts  to  stimulate  the  real  situation,  the  lack  of 
realism  with  respect  to  environment,  task,  motivation  and 
equipment  remains  This  criticism  is  still  more  justified  with  respect 
to  extrapolation  to  combat  conditions  The  collection  and 
evaluation  of  operational  experiences  including  combat  data 
collection  have  probably  not  progressed  as  much  as  laboratory 
research  and  simulation  Even  if  complexity  and  cost  of  field 
studies  explain  this  state  of  affairs,  t  is  nonetheless  important 
to  realize  this  deficiency  A  final  contribution  to  the  analysis  of 
pilot/aircrew.  as  well  as  systems  performance,  is  provided  by 
accident  analysis  and  interpretation  Author 

N77  19064#  KLM  Royal  Dutch  Airlines.  Amsterdam  (Nether 

lands)  Head  Flight  Safety  Dept 

ALERT  FOR  SAFETY  AN  AIRLINE  APPROACH 

G  C  Wansbeek  In  AGARD  Aircraft  O^c'di.on  Experience  and 

its  Impact  on  Safety  and  Survivabili’y.  Jan  1977  5  p  (For 

primary  document  see  N77  19031  4 0-03) 

Avail  NTIS  HCA15/MFA01 


Safetywise  the  ultimate  goal  of  any  airline  is  no  accidents 
and  no  important  incidents  When  this  ideal  situation  is  achieved 
the  operator  must  be  on  the  alert  to  prevent  any  development 
of  self  confidence,  and  he  must  take  the  necessary  steps  to 
achieve  this  Although  this  activity  certainly  may  not  be  limited 
to  cockpit  personnel  it  is  evident  that  the  position  of  these 
crew  members  in  the  total  operational  loop  is  such  that  they 
have  a  primary  responsibility  to  operate  safely  The  way  in  which 
pilots  and  flight-engineers  are  approached,  however,  must  be 
carefully  planned,  and  the  best  approach  will  differ  from  airline 
to  airline  The  method  KLN  Royal  Dutch  Airlines  has  chosen  is 
described  Author 

N77-19055#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany) 

RECENT  RESEARCH  IN  COMBAT  AIRCRAFT  AND 
HELICOPTER  RESCUE  SYSTEMS 

U  Schmidt  In  AGARD  Aircraft  Operation  Experience  and  its 
Impact  on  Safety  and  Survivability.  Jan  1977  16  p  refs  (For 

primary  document  see  N77- 19031  10-03) 

Avail  NTIS  HC  A15/MF  A01 

Actual  accidents  of  combat  fighters  as  well  as  changes  in 
their  mission  profiles  have  raised  problems  which  require  rescue 
systems  improvements,  some  of  which  are  discussed  herein 
Measuring  methods  and  correlations  between  theory  and  test 
results  are  presented  Some  observations  that  affect  theoretical 
predictions  during  the  ejection  phases  are  discussed  in  detail 
Furthermore,  a  survey  is  given  of  rescue  concepts  for  helicopter 
crews  Two  concepts,  bailout  during  autorotation  and.  as  a  most 
likely  system,  the  upward  extraction  after  rotor  blade  separation, 
are  discussed  in  depth  For  the  latter  emphasis  is  placed  on 
basic  research  through  use  of  wind  tur.nel  and  free  flight 
models  Author 


N78- 13032#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

THE  PRINCIPLES  OF  UNDERWATER  ESCAPE  FROM 
AIRCRAFT 

A  F  Davidson  Nov  1977  31  p  refs 
(AGARO-AG-2301  Avail  NTIS  HC  A03/MF  A01 

The  physical,  mechanical,  and  physiological  factors  involved 
in  escape  from  aircraft  following  ditching  are  reviewed  Some 
mechanical  devices  which  can  be  used  to  assist  the  aircrew  to 
reach  the  surface  safely  were  described  Comments  on  the  conduct 
of  trials  and  the  training  of  personnel  in  the  techniques  of 
underwater  escape  from  aircraft  are  also  included  Author 


N80  12079#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur- Seine  (France) 

PROPULSION  AND  ENERGETICS  PANEL  WORKING 
GROUP  2  ON  AIRCRAFT  FIRE  SAFETY.  VOLUME  1: 
EXECUTIVE  SUMMARY 

B  P  Botteri  (AFSC)  Sep  1979  17  p 

( AG  A  R  D  -  AR  - 1  32-Vol- 1 .  ISBN-92-835  0246  9)  Avail  NTIS 
HC  A02/MF  A01 

The  fire  experience,  areas  m  which  fire  protection  enhance 
ment  is  needed,  technological  advances  in  the  areas  of  safety 
and  personnel  survivability  for  a  civilian  turbine  engine  transport 
aircraft  are  presented  M  M  M 


X80  72055  #  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

AIRCRAFT  OPERATIONAL  EXPERIENCE  AND  ITS  IMPACT 
ON  SAFETY  AND  SURVIVABILITY  (U) 

Feb  1977  24  p  Syrup  held  at  Sandefjord.  Norway  31  May 
3  Jun  1976 

This  document  is  not  available  from  the  NASA  STI  Facility  All 
requests  must  be  directed  to  AGARD  Hq 

(AGARD-CP-2 1 2-Suppl)  NATO  Confidential  report 

An  overview  of  the  international  state  of  the  art  in  aircraft 
safety  and  survivability  is  given  Areas  covered  include 
( 1)  accident  statistics  and  analysis.  (2)  design  practices  for  aircraft 
safety.  (3)  design  for  aircraft  vulnerability  and  survivability. 

(4)  operational  experience  and  safety  considerations  and 

(5)  aircrew  considerations  J  M  S 
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04  AIRCRAFT  COMMUNICATIONS 
AND  NAVIGATION 

Includes  digital  and  voice  communication  with  aircraft, 
air  navigation  systems  (satellite  and  ground  based),  and 
air  traffic  control 

For  related  information  see  also  17  Spacecraft  Com 
mumcations.  Command,  and  Tracking  and  32  Communica 
tions 

N77-22068#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France! 

PROPAGATION  LIMITATIONS  OF  NAVIGATION  AND 
POSITIONING  SYSTEMS 

Feb  1977  340  p  refs  In  ENGLISH;  partly  in  FRENCH  Conf 
Proc  of  the  Electromagnetic  Wave  Propagation  Panel  Specialists 
Meeting.  Istanbul  20-22  Oct  1976 

(AGARD-CP-209.  ISBN  92-835-01 89  6)  Avail  NTIS 

HC  A15/MF  A01 

The  limitations  that  the  propagation  medium  places  on  sea. 
air  and  ground  navigation  systems  are  discussed  For  individual 
titles,  see  N77-22069  through  N77-22094 


N77-22069#  Aerospace  Corp  .  Ef  Segundo,  Calif 
IONSPHER1C  EFFECTS  IN  NAVSTAR  GPS 

Bradford  W.  Parkinson  {SAMSO.  El  Segundo,  Calif  ).  Edward  M 
Lassiter,  and  C  K  Cretcher  In  AGARD  Propagation  Limitations 
of  Navigation  and  Positioning  Systems  Feb  1977  12  p  refs 

(For  primary  document  see  N77-22068  13-04) 

Avail  NTIS  HC  A15/MF  A01 

The  impact  of  ionospheric  effects  upon  user  system  perform 
ance  in  the  positioning  process  is  reviewed  System  performance 
of  ionospheric  delay  corrections  in  terms  of  ionospheric  modeling 
and  in  terms  of  dual  frequency  receiver  calibration  are  discussed 
The  effects  of  signal  degradation  by  phase  and  amplitude 
scintillation  are  reviewed  Author 


N77-22Q70#  Army  Electronics  Command.  Fort  Monmouth  N  J 
Communications/ Automatic  Data  Processing  Lab 

PLASMASPHERIC  SIGNAL  TIME-DELAY  EFFECTS  IN 
SATELLITE  NAVIGATION  SYSTEMS 

H  Soicher  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  9  p  refs  (For  primary 

document  see  N77-22068  13-04) 

Avail  NTIS  HC  A15/MF  A01 

Since  delay  time  modeling  efforts  to  date  have  been  based 
on  total  electron  count  obtained  by  the  Faraday  rotation  technique, 
the  plasmaspheric  delay  is  not  compensated  for  and  thus 
comprises  a  source  of  error.  In  an  effort  to  determine  the 
magnitude  of  this  error,  observations  of  plasmaspheric  content 
were  performed  at  a  midlatitude  station,  an  auroral  station  and 
a  station  in  the  vicinity  of  the  geomagnetic  equatorial  anomaly 
Diurnal,  day-to-day.  and  latitudinal  variations  of  the  contents 
were  observed  The  ratio  of  the  plasmaspheric-to-ionospheric 
contents  varied  substantially  from  day  to  night  Author 

N77-22071j|l  Air  Force  Geophysics  Lab  .  Hanscom  AFB,  Mass 
IONOSPHERIC  TIME  DELAY  CORRECTIONS  FOR  AD¬ 
VANCED  SATELLITE  RANGING  SYSTEMS 

J  A  Klobuchar  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb.  1977  13  p  refs  (For  primary 

document  see  N77-22068  13-04) 

Avail  NTIS  HCA15/MFA01 

Some  general  comments  are  made  concerning  ionospheric 
time  delay  models,  and  a  specific  algorithm  designed  for  the 
single  frequency  user  of  the  NAVSTAR-Global  Positioning  System 
(GPS)  is  described  in  detail  Author 


N77-22072 #  General  Electric  Co..  Syracuse.  N  Y 

TRANSIT  SATELLITE  OBSERVATIONS  OF  IONOSPHERIC 
IRREGULARITIES 

George  H  Millman  and  Roy  E  Anderson  IGE  Co  .  Schenectady. 
NY)  In  AGARD  Propagation  Limitations  of  Navigation  and 
Positioning  Systems  Feb  1977  13  p  refs  (For  primary  document 
see  N77-22068  13-04! 

Avail  NTIS  HC  A15/MF  A01 


The  characteristics  of  the  phase  fluctuations  imposed  by 
ionospheric  irregularities  on  the  150-  and  400- MHz  coherent 
frequencies  emanating  from  the  polar  orbiting  U  S  Navy 
Navigation  Satellites  (TRANSIT!  are  evaluated  in  terms  of  the 
phase  coherence  of  ionospheric  propagation  In  addition  to  the 
differential  phase  measurements,  the  two  signal  amplitudes 
were^also  recorded  throughout  the  orbital  passes  From  the  second 
derivative  with  respect  to  time  of  the  differential  phase  fluctua 
tions.  an  estimate  is  made  of  the  nonlinear  phase  shift  introduced 
by  the  ionosphere  For  an  assumed  altitude  of  the  irregularities 
estimates  are  made  of  the  overall  spatial  extent  of  the  inhomoge 
neities  producing  the  phase  and  amplitude  fluctuations  By 
correlating  radio  optical  observatory  data  with  the  differential 
phase  and  150-MHz  amplitude  measurements  recorded  simulta 
neously.  the  two-dimensional  spatial  configurations  of  the 
irregularities  responsible  for  the  perturbations  are  deduced  From 
the  differential  phase  data,  the  characteristics  of  the  equatorward 
edge  of  the  midlatitude  trough  are  evaluated  A  correlation  is 
made  of  the  equatorward  edge  of  the  trough  with  the  equator 
ward  edge  of  the  phase  and  amplitude  scintillation  regions 

Author 


N77-22073#  Naval  Research  Lab..  Washington.  D  C  Space 
Systems  Div 

PROPAGATION  EFFECTS  OBSERVEO  IN  CONNECTION 
WITH  NTS-1  OBSERVATIONS  NEAR  THE  MAGNETIC 
EQUATOR 

Rudolph  R  Zirm  and  John  M  Goodman  In  AGARD  Propagation 
Limitations  of  Navigation  and  Positioning  Systems  Feb  1977 
19  p  refs  (For  primary  document  see  N77-22068  13-04) 

Avail  NTIS  HC  A15/MF  A 01 

Amplitude  and  differential  propagation  delay  scintillation  of 
the  335  and  1.580  MHz  transmissions  from  NTS-1  satellite 
were  measured  The  results  obtained  through  analysis  of  amplitude 
and  differential  propagation  delay  data  at  335  and  1.580  MHz 
are  discussed  Several  conclusions  have  oeen  reached  on  the 
basis  of  analysis  (1)  Severe  scintillation  activity  was  observed 
at  335  MHz  for  approximately  four  days  out  of  a  two  week 
interval  and  varied  from  a  few  db  to  over  30  db,  (2)  no  apparent 
scintillation  was  observed  at  1.580  MHz.  and  (3)  the  differential 
delay  scintillation  was  not  observed  to  exceed  two  nanoseconds 
peak  to-peak  The  smoothed  differential  delay  information 
suggests  the  existence  of  an  anomaly  in  the  total  electron  content 
as  the  satellite  passed  over  the  magnetic  equator  This  feature 
is  not  inconsistent  with  currently  accepted  models  of  electron 
redistribution  near  the  equator  Author 

N77-22074#  Air  Force  Geophysics  Lab  Hanscom  AFB.  Mass 

IONOSPHERIC  RANGE  ERROR  CORRECTION  IN  PRECI 
SION  RADAR  SYSTEMS  BY  AOAPTIVE  PROBING  OF  THE 
PROPAGATION  MEDIUM 

R  S  Allen.  D  D  DuLong  (Regis  College  Weston  Mass)  M 
D  Grossi  (Raytheon  Co.  Sudbury  Mass)  and  A  H  Katz 
(Raytheon  Co.  Sudbury  Mass)  In  AGARD  Propagation 
Limitations  of  Navigation  and  Positioning  Systems  Feb  197  7 
16  p  refs  (For  primary  document  see  N77  22068  13  04) 
(Contract  F19628  76  C  0094) 

Avail  NTIS  HC  A15/MF  A01 

A  real  time  adaptive  scheme  tor  lonospf  me  range  error 
correction  in  precision  UHF  radars  is  based  on  the  use  of  a 
model  of  the  monthly  median  ionosphere  constructed  from 
existing  worldwide  climatology  and  on  updating  and  correcting 
this  model  with  real-time  dual  frequency  measurements  of  the 
columnar  electron  content  The  space  time  cell  in  which  the 
dual  frequency  correction  maintains  i*s  validity  «s  so  large  that 
a  single  dual  frequency  sample  taken  along*  a  direction  that 
cuts  across  the  volume  monitored  by  the  radar  as  rarefy  as 
once  every  half  hour  still  suffices  This  requires  that  the 
adopted  ionospheric  model,  while  the  solar  cycle  progresses 
correspondingly  becomes  more  and  more  sophisticated  in  such 
features  as  its  reproduction  of  horizontal  gradients  Author 

N77-22075fP  Queensland  Umv  .  St  Lucia  (Australia)  Dept 
of  Physics 

THE  EFFECT  OF  RADIO  LEN8ES  IN  THE  IONOSPHERE 
ON  THE  SCINTILLATION  OF  SATELLITE  TO  GROU  ND 
RADIO  SIGNALS 

Kenneth  Davies  and  J  0  Whitheed  In  AGARD  Propagation 
Limitations  of  Navigation  and  Positioning  Systems  Feb  1977 
10  p  refs  Prepared  in  cooperation  with  NOAA  Boulder  Colo 
(For  primary  document  see  N7 7  22068  13  04) 

Avail;  NTIS  HC  A15/MF  A01 
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The  radio  beacon  on  board  the  geostationary  satellite  ATS6 
emits  phase  coherent  signals  on  frequencies  near  40.  140.  and 
360  MHz  A  particularly  interesting  phenomenon  was  observed 
characterized  by  the  following  features  (1)  An  almost  total  fade 
out  of  the  amplitudes  of  the  40.  140  and  360  MHz  signals.  (2) 
asymmetric  Fresnel  type  fading  of  the  signals  on  both  sides  of 
the  deep  fades,  with  periods  of  the  order  of  1  sec.  and  (31  a 
distinctive  modulation  of  the  diffraction  (fading)  pattern  The 
peculiar  diffraction  patterns  have  been  simulated  by  the  use  of 
cylindrical  lenses  in  the  ionosphere  which  give  Gaussian 
distributions  of  phase  advance  The  asymmetric  fading  pattern 
may  be  caused  by  one  of  two  effects  An  asymmetric  cross 
section,  or  a  cylinder  expanding  in  time  Author 

N77-22076#  Max  Planck-lnstitut  fuer  Aeronomie.  Lmdau  Uber 
Northetm  (West  Germany) 

LOW  ANGLE  EFFECTS  ON  VHF  AND  UHF  PROPAGATION 
DUE  TO  IONOSPHERE  AND  TROPOSPHERE  (A  REVIEW) 

G  K  Hartmann  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  7  p  refs  (For  primary 

document  see  N77  22068  13  04) 

Avail  NTIS  HC  A15/MF  A01 

A  literature  survey  IS  reported  for  low  angle  effects  on  VHF 
and  UHF  propagation  due  to  ionosphere  and  troposphere  Main 
emphasis  is  given  to  effects  which  occur  for  satellite  elevation 
angles  of  less  than  30  deg  The  most  important  effect  is  due  to 
scintillation  The  effects  due  to  antenna  beamwidth  and  due  to 
small  changes  of  the  medium  within  that  3  db  cone  are  also 
discussed  Author 

N77-22077|jl  Royal  Aircraft  Establishment.  Farnborough 
(England) 

A  REVIEW  OF  LF/VLF  RADIO  NAVIGATION  SYSTEMS  ANO 
SOME  RELATED  PROPAGATION  INFLUENCES 

B  Eurgess  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  5  p  refs  (For  primary 

document  see  N77-22068  13-04) 

Avail.  NTIS  HC  A15/MF  A01 

Radio  navigational  aids  are  reviewed  that  have  been  developed 
in  the  LF/VLF  bands  since  the  1940s  Attention  is  paid  to  the 
operational  requirement  that  »s  met  by  this  type  of  aid  and  the 
effects  that  the  propagation  characteristics  of  the  radio  waves 
at  these  frequencies  have  on  the  performance  of  the  aids 

Author 

N77-22078#  Nebraska  Univ .  Lincoln  Dept  of  Electrical 
Engineering 

EFFECTS  OF  IRREGULAR  MEDIA  ON  NAVIGATION  ANO 
POSITIONING  SYSTEMS:  FULL  WAVE  SOLUTIONS 

F  Bahar  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  15  p  refs  (For  primary 

document  see  N77-22068  13-04) 

(Grant  DAHC04-74  G-0074) 

Avail  NTIS  HC  A15/MF  A01 

Radio  wave  propagation  over  several  irregular  propagation 
paths  is  examined  in  detail  The  phase  anomalies,  the  delays 
and  the  distortions  for  pulsed  radio  signals  transmitted  across 
hills  or  valleys  on  the  earth's  surface  are  determined  using  a 
full  wave  approach  Author 

N77-22079||f  Colorado  Research  and  Prediction  Lab  .  Boulder 

DISCUSSION  OF  REAL  AND  APPARENT  LORAN  C 
PROPAGATION  LIMITATIONS 

R  H.  Doherty  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  5  p  refs  (For  primary 

document  see  N7 7 -22068  13-04) 

Avail  NTIS  HC  A15/MF  A01 

Loran-C  propagation  limitations  derived  from  measured  data 
are  related  to  the  prediction  model  against  which  the  data  are 
analyzed  After  measuring  and  analyzing  Loran-C  data  throughout 
the  world  over  a  period  of  20  years,  it  has  become  possible  to 
recognize  these  analysis  problems  Some  examples  of  real  versus 
apparent  propagation  type  errors  are  presented  to  show  the 
problems  associated  with  certain  analysis  techniques  Also,  an 
example  of  an  unfounded  assumption  is  used  to  show  how  errors 
in  basic  assumptions  can  affect  the  evaluation  of  the  entire 
system's  capability  Author 

N77  220SO#  Colorado  Research  and  Prediction  Lab  .  Boulder 

PREDICTION  OF  GROUND  WAVE  PROPAGATION  TIME 
ANOMALIES  IN  THE  LORAN-C  SIGNAL  TRANSMISSIONS 
OVER  LANO 

J  Ralph  Johler  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  7  p  refs  (For  primary 

document  see  N77- 22068  13  04) 


Avail  NTIS  HC  A15/MF  A01 

The  ultimate  accuracy  to  which  Loran-C  can  be  predicted  is 
dependent  firstly  upon  the  Loran  chain  grid  including  the  measuring 
equipment  and  secondly  upon  the  predictability  Prediction  of 
the  signal  propagation  time  to  full  accuracy  over  land  or  over 
seawater  involving  land  masses  in  the  propagation  paths  to  each 
of  the  transmitters  requires  special  considerations  This  means 
that  spatial  perturbations  of  the  signal  propagation  time  limit 
the  prediction  accuracy  of  the  Loran  coordinates  (time  differences) 
This  limitation  arises  from  the  physical  nature  of  the  ground 
and  its  effect  on  wave  propagation  -land  is  nonhomogeneous 
and  irregular  It  is  argued  that  such  anomalous  propagation  ts  a 
unique  function  of  the  geographic  location  of  the  propagation 
path  and  requires  the  introduction  of  tertam.  soil  and  basement 
rock  electrical  properties  and  features  along  the  propagation  path 
Such  detail  is  readily  introduced  into  the  modern  solution  of  the 
ground  wave  propagation  problem  using  an  integral  equation 
and  computer  data  handling  capabilities  Author 

N77-22081#  Ah  Force  Geophysics  Lab.  Hanscom  AFB.  Mass 
Electromagnetic  Sciences  Div 

LORAN  C/D  COORDINATE  PREDICTION  DEPENDENCE  ON 
GROUND  ELECTRICAL  PROPERTIES 

S  Horowitz  and  J  R  Johler  (Colo  Res  and  Prediction  Lab . 
Boulder)  In  AGARD  Propagation  Limitations  of  Navigation  and 
Positioning  Systems  Feb  1977  9  p  refs  (For  primary  document 
see  N77-22068  13  04) 

Avail  NTIS  HC  A15/MF  A01 

The  time  of  arrival  of  a  Loran  pulse  depends  on  the  electrical 
properties  of  the  earth's  surface  over  which  these  signals 
propagate  These  electrical  properties  include  the  impedance  or 
conductivity  of  the  ground,  the  roughness  or  terrain  variations 
of  the  surface,  the  refractive  index  of  the  atmosphere  at  the 
surface,  and  the  lapse  rate  or  rate  of  change  of  refractive  index 
with  altitude  above  the  surface  Spatial  variations  of  the 
transmitted  Loran  signal  are  primarily  influenced  by  the  nonhomo¬ 
geneous  surface  impedance  and  by  variations  in  the  terrain  Loran 
ground  wave  time  of  arrival  calculations  have  been  made  in  the 
presence  of  irregular  and  nonhomogeneous  ground  The  irregulan 
ties  are  represented  by  elevation  data  as  a  function  of  range 
from  the  ground  transmitters  to  the  receiver  The  ultimate  limitation 
in  the  reduction  of  the  propagation  e^ror  as  a  function  of  quality 
of  data  for  different  types  of  land  paths  is  illustrated  Author 

N77  22082#  Norwegian  Defence  Research  Establishment. 
Kjeller 

IONOSPHERIC  EFFECTS  ON  LORAN-C  IN  POLAR  RE 
GIONS 

T  R  Larsen  and  E  V  Thrane  In  AGARD  Propagation  Limitations 
of  Navigation  and  Positioning  Systems  Feb  1977  8  p  refs 

(For  primary  document  see  N77-22068  13-04) 
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loran-C  is  a  radio  navigation  system  using  pulsed  signals 
at  100  kHz  Interference  between  ground  wave  and  waves 
reflected  from  the  ionosphere  can  reduce  the  accuracy  of  this 
system  The  reflecting  properties  of  the  ionosphere  are  variable, 
and  irregular  disturbances  affecting  these  properties  are  particularly 
frequent  in  polar  regions  Amplitude  and  time  delay  of  a  100  kHz 
radio  wave  that  is  reflected  from  different  ionospheric  models 
are  computed  These  models  simulate  day  and  night  conditions 
and  conditions  during  a  severe  ionospheric  disturbance  The 
computations  indicate  at  which  distance  from  a  Loran-C 
transmitter  the  skywave  interferes  with  the  ground  wave  Author 

N77-220831  Naval  Electronics  Lab  Center.  San  Diego.  Calif 

PROPAGATION  EFFECTS  ON  OMEGA 

E  R  Swanson  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  20  p  refs  (For  primary 

document  see  N77-22068  13-04) 

Avail  NTIS  HC  A15/MF  A01 

Special  propagational  effects  including  Sudden  Phase 
Anomalies  (SPA's)  associated  with  Sudden  Ionospheric  Disturb¬ 
ances  (SIDs)  and  Polar  Cap  Absorptions  (PCA  s)  are  defined 
Normal  rropagational  conditions  are  emphasized,  especially  typical 
repeatability  and  typical  diurnal  behavior  Factors  affecting  the 
prediction  of  phase  include  characteristic  velocity  and  phase 
variation  with  excitation  of  the  waveguide  mode,  ground 
conductivity  over  a  propagation  path,  variations  with  geomagnetic 
dip  angle  and  path  azimuth,  effects  of  the  aural  zone  and  polar 
cap  regions,  and  solar  cycle  variation  of  velocity  The  zenith 
angle  effect  is  shown  to  explain  seasonal  variations  as  well  as 
most  diurnal  change  General  propagational  considerations  are 
shown  to  represent  the  received  OMEGA  phase  over  95%  of 
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the  time  A  few  percent  of  the  time,  however  phase  is  shown 
to  be  abnormally  perturbed  due  to  SPA  s  on  sunlit  paths  or 
PCA's  on  arctic  paths  Note  is  made  of  the  importance  of 
single  mode  propagation  by  the  same  dominant  mode  throughout 
the  day  Author 

N77  22084#  Services  Technique  des  Phares  et  Balises 
Bonneuil  sur  Marne  (France) 

DIFFERENTIAL  OMEGA:  TESTS  AND  DEVELOPMENT  IN 
FRANCE 

D  Abadie  and  P  Laurent  (SERCEL.  Nantes.  France)  In  AGARO 
Propagation  Limitations  of  Navigation  and  Positioning  Systems 
Feb  1977  13  p  refs  (For  primary  document  see  N77  22068 

13-04) 

Avail  NTIS  HCA15/MFA01 

The  operation  of  OMEGA  radio  navigation  system  worldwide 
coverage  is  locally  improved  as  far  as  accuracy  and  reliability 
are  concerned  by  taking  ;ntc  account  corrections  by  a  fixed 
shore  station  called  differential  Omega  station  The  telemetering 
format  used  in  France  is  described  and  some  experimental  results 
obtained  at  the  differential  OMEGA  stations  on  French  coasts 
are  given  Author 

N77  22086#  Leicester  Umv.  (England) 

A  COMPARISON  OF  THE  CALCULATED  ANO  MEASURED 
DAYTIME  PROPAGATION  CHARACTERISTICS  OF  THE 
OMEGA  TRINIOAD  TRANSMISSIONS 

G  Foley.  T  Q  Jones,  and  B  Burgess  (RAE.  Fambourough.  Engl  ) 
IN  AGARD  Propagation  Limitations  of  Navigation  and  Positioning 
Systems  Feb  1977  8  p  refs  (For  primary  document  see 

N77  22068  13  04) 

Avail  NTIS  HC  A15/MF  A01 

Phase  and  amplitude  of  the  10  2  and  13  6  kHz  transmissions 
from  Omega  Trinidad  were  measured  in  an  aircraft  flying  radially 
away  from,  and  then  towards,  the  transmitter  Data  were  obtained 
during  daytime  for  propagation  in  three  azimuthal  directions  E-W. 
W  E  and  S-N  The  variations  of  the  phase  and  amplitude  of 
both  frequencies  has  been  calculated  for  the  three  azimuthal 
directions,  using  a  number  of  D-region  models  The  calculated 
variations  are  compared  with  the  measured  changes  of  phase 
and  amplitude  in  order  to  assess  the  accuracy  of  the  analysis 
procedure  Very  close  agreement  is  obtained  the  measured  and 
calculated  values  of  both  phase  and  amplitude  when  the 
ionospheric  model  employed  is  similar  to  that  suggested  by  Deeks 
Other  D-regipn  models  yield  calculated  values  which  do  not  show 
the  same  degree  of  agreement  with  those  measured  It  is 
possible  to  calculate  accurately  the  phase  and  amplitude  of  both 
the  10  2  and  13  6  kHz  transmission  at  any  distance  from  the 
low  latitude  Omega  Trinidad  transmitter  for  daytime  conditions 

Author 

N?7  22088#  Norwegian  Defence  Research  Establishment. 
Kjeller 

OMEGA  ACCURACY  IN  POLAR  REGIONS  DURING 
IONOSPHERIC  DISTURBANCES 

T  R  Larsen  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  16  p  (For  primary  document 
see  N77-22068  13  04) 

Avail  NTIS  HCA15/MFA01 

Omega  propagation  variability  studies  at  high  latitudes 
show  typically  an  rms  variability  of  4  to  9  centicycles  at 
10  2  kHz  for  hourly  standard  deviations  grouped  into  24-hour 
periods  on  a  monthly  basis  Highest  variability  was  obtained 
during  winter  months  Phase  difference  observations  during  solar 
X-ray  flares  have  been  analyzed  for  the  pair  A-C  received  at  Ny 
Alesund  The  mean  value  of  the  phase  offset  (at  10  2  kHz)  was 
38  sec  with  a  standard  deviation  of  1 1  sec  Offset  in  excess  of 
60  sec  was  recorded  during  initial  hours  of  the  event  Author 

N77-22087#  Transportation  Systems  Center.  Cambridge  Mass 

SHORT  RANGE  NAVIGATION  REQUIREMENTS  FOR 
TRANSPORT  8Y8TEMS 

Louis  W  Roberts  and  George  G  Haroules  In  AGARD  Propagation 
Limitations  of  Navigation  and  Positioning  Systems  Feb  1977 
31  p  refs  (For  primary  document  see  N77  22068  13  04) 

Avail  NTIS  HCA15/MFA01 

The  overall  errors  affecting  the  accuracy  of  radio  navigation 
systems  are  discussed  in  terms  of  their  impact  on  the  requirement 
Several  scenarios  typical  of  transport  problems  with  their  inherent 
accuracy  requirements  are  also  presented  to  emphasize  the 
propagation  problems  that  need  to  be  satisfied  as  a  function  of 
frequency  A  recently  discovered  principle  of  interferometry  is 
submitted  as  a  solution  to  solve  the  transport  requirements 

Author 


N77 -22088#  Service  Hydrographique  et  Oceanographique  de 
la  Marine.  Pans  (France) 

LONG  AND  SHORT  RANGE  NAVIGATION  SYSTEM 
REQUIREMENTS  FOR  CIVILIAN  AND  MILITARY  SHIPS 

A  M  Roubertou  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  10  p  refs  In  FRENCH 

(For  primary  document  see  N77  22068  13-04) 

Avail  NTIS  HC  A15/MF  A01 

A  sophisticated  system  such  as  in  the  American  project  NAV 
STAR  could  supply  most  basic  navigation  requirements  if  the  short 
range  factor  were  eliminated  An  analysis  of  civilian  and  military 
needs  shows  that  a  unique  system  is  not  possible  for  short 
range  navigation  because  of  precision  requirements  and  national 
preoccupations  Existing  short  range  systems  are  classed  and 
analyzed  from  the  point  of  view  of  adaptation  to  recognized 
needs  and  the  various  categories  of  users  Trans  by  A  R  H 

N7 7  22089#  SERCEL.  Nantes  (France) 

SYLEDIS.  A  RADIOPOSITIONING  SYSTEM 

P  Laurent  and  G  Nard  In  AGARD  Propagation  Limitations  of 
Navigation  and  Positioning  Systems  Feb  197  7  10  p  refs 

(For  primary  document  see  N77  22068  13  04} 

Avail  NTIS  HC  A15/MF  A01 

A  pulse  system  has  been  developed,  named  SYLEDIS.  which 
does  not  rely  on  radar  techniques  The  use  of  compression  of 
long  pulses  by  correlation  methods,  and  of  a  carrier  wave  in 
the  420-450  MHz  band,  has  resulted  in  a  highly  accurate  system 
insensitive  to  soil  conductivity,  exhibiting  no  ambiguity  problem 
capable  of  ranges  of  2  or  3  times  the  line  of  sight  and  not 
limited  by  obstacles  of  reasonable  size  Author 

N77  22090#  Leicester  Umv  (England)  Dept  of  Physics 

APPLICATIONS  OF  THE  DOPPLER  TECHNIQUE  AS  AN  AID 
TO  BEARING  MEASUREMENT 

T  B  Jones  and  C  T  Spracklen  In  AGARD  Propagat.on 
Limita*‘ons  of  Navigation  and  Positioning  Systems  Feb  1977 
10  p  refs  (For  primary  document  see  N77-22068  13-041 
Avail  NTIS  HCA15/MFA01 

A  Doppler  system  is  described  which  provides  an  indication 
of  the  presence,  or  absence,  of  TID  s  even  when  a  short  duration 
nonfrequency  stable  transmission  is  monitored  Thus,  a  good,,  bad 
bearing  indication  can  be  given  and  some  assessment  of  the 
likely  variances  in  the  measured  bearing  predicted  When  more 
than  one  propagation  mode  is  present  multiple  frequency  shifts 
are  observed  in  the  received  signal  These  are  easily  identified 
and  the  system  is  an  efficient  monitor  of  multimode  conditions 
The  application  of  this  Doppler  technique  has  led  to  an  improve 
ment  in  the  performance  of  a  wide  aperture  direction  tinder 
moreover,  it  is  possible  to  estimate  the  expected  variances  from 
the  Doppler  observations  Author 

N77-22091#  Max-Planck-lnstitut  fuer  Aeronomie.  Lmdau  Ube< 
Norlheim  (West  Germany) 

POSITION  FINDING  OF  FIXED  HF-TRANSMITTERS  BY 
MEANS  OF  TRAVELING  IONOSPHERIC  STRUCTURES 

J  Roettger  'n  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  12  p  refs  IFor  primary 

document  see  N7 7 -22068  13-04) 

Avail  NTIS  HC  A15/MF  A01 

It  is  assumed  that  the  parameters  of  a  traveling  ionospheric 
structure  or  disturbance,  like  velocity  and  azimuth  of  propagation, 
are  deduced  by  a  measurement  of  the  Doppler  shift  using  a 
known  array  of  three  transmitters  and  one  common  receiver 
The  cross-correlation  of  the  signals  of  the  known  array  with  the 
unknown  signal  yields  the  position  of  the  unknown  transmitter 
by  applying  some  geometrical  calculations  The  basic  method  to 
evaluate  the  signal  variations  by  means  of  the  cross  correlation 
and  cross -spectrum  technique  is  described  Calculations  based 
on  appropriate  models  of  traveling  ionospheric  structures  are 
carried  out  to  prove  the  applicability  of  the  introduced  method 
Some  implications  on  the  accuracy  and  reliability  of  the  position 
determination  are  considered.  Author 


N77-22092#  Standard  Electnk  Lorenz  A  G  Stuttgart  (West 
Germany) 

A  SIMPLE  MULTIPATH  ERROR  REDUCTION  METHOD  FOR 
SINGLE  SITE  DF  SYSTEMS 

M  Boehm  In  AGARD  Propagation  Limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  12  p  refs  (For  primary 

document  see  N7 7 -22068  13-04) 

Avail  NTIS  HC  A15/MF  A01 

Multipath  error  reduction  by  aperture  sampling  uses  at  least 
three  antenna  elements  This  method  is  derived  from  a  simple 
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error  model  that  is  independent  from  frequency  At  each  of  the 
three  elements  phase  and  amplitude  of  the  electromagnetic  field 
are  sampled  simultaneously  by  providing  each  antenna  element 
with  its  own  receiver  The  phase/amplitude  pairs  are  digitized 
and  fed  into  a  computer  for  processing  The  basic  method  is 
applicable  to  linear  as  welt  as  circular  arrays  In  order  to  evaluate 
the  method  an  L  band  test  system  was  built,  featuring  a  five 
lambda  linear  array  Author 

N77-22093#  National  Committee  foi  Space  Research.  Haila 
(Israel). 

SINGLE  FREQUENCY  USE  OF  THE  NAVY  NAVIGATIONAL 
SATELLITE  SYSTEM 

Abraham  Shuval  and  Jonathan  Mass  In  AGARD  Propagation 
limitations  of  Navigation  and  Positioning  Systems  Feb  1977 
10  p  refs  (For  primary  document  see  N77  22068  13  04) 

Avail  NTIS  HCA15/MFA01 

In  the  Navy  Navigational  Satellite  System  (NNSS),  simultane 
ous  transmission  and  reception  on  two  frequencies  are  normally 
used  in  order  to  overcome  the  navigation  error  caused  by  the 
ionosphere  The  navigation  error  caused  by  the  ionosphere  while 
using  one  frequency  only  is  investigated  Several  ways  to  reduce 
the  navigation  errors,  while  receiving  on  one  frequency  only,  are 
discussed.  It  is  shown  that  one  frequency  only  !400  MHz)  could 
be  used  if  a  small  increase  in  average  time  between  navigation 
fixes  and  an  accuracy  of  about  200  m  are  tolerable  Author 

N77-22084#  Oecca  Navigator  Co  Ltd  .  Surrey  (England!  Dept 
of  Operational  Research  and  Computer  Systems 

A  STUDY  OF  SUDDEN  IONOSPHERIC  DISTURBANCES 
AND  THEIR  EFFECT  ON  VLF  POSITION  FIXING  AC 
CURACY 

M  E  Perry  In  AGARD  Propagation  limitations  of  Navigation 
and  Positioning  Systems  Feb  1977  12  p  refs  (For  primary 

document  see  N77  22068  13-04) 

Avail  NTIS  HCA15/MFA01 

With  the  concentration  of  air  traffic  over  the  North  Atlantic 
organized  track  structure  area  it  has  become  necessary  to  ensure 
that  aircraft  do  not  stray  from  the  specified  track  by  more  than 
given  amounts  The  positional  errors  that  may  be  encountered 
by  an  aircraft  using  the  Omega  system  in  this  area  during  periods 
of  high  solar  activity  are  determined  Omega  phase  records  from 
many  sources  have  been  analyzed  to  give  an  approximate 
frequency  and  propagation  path  dependence  These  dependencies 
have  been  used  to  convert  the  collected  data  to  a  normalized 
form  to  determine  the  approximate  errors  observed  at  any  point 
in  the  North  Atlantic  Area  Author 

N78-21071#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

APPLICATIONS  OF  ADVANCES  IN  NAVIGATION  TO 
GUIDANCE  AND  CONTROL 

Feb  1970  279  p  refs  Partly  in  ENGLISH  and  FRENCH 

Presented  at  the  24th  Technical  Meeting  of  the  Guidance  end 
Control  Panel.  Stuttgart.  10-13  May  1977 
(AGARD- CP  220.  ISBN-92-835-02 11 -6)  Avail  NTIS 

HC  A13/MF  A01 

Conference  proceedings  on  the  application  of  advances  in 
navigation  to  guidance  and  control  are  reported  Topics  discussed 
include.  (1)  improvements  in  inertial  navigation  systems  and  their 
applications.  (21  improvements  in  radar  and  radio  navigation  aids 
and  their  applications.  (3)  specific  functions  and  system  concepts. 
(4)  new  major  systems,  and  (5)  system  improvements  and 
concepts  For  individual  titles,  see  N78-21072  through  N78 
21091 

N78~21072|  Raytheon  Co  ,  Sudbury.  Mass 

FUTURE  A  PPU CATIONS  OF  LOW  COST  8TRAPDOWN 

LASER  INERTIAL  NAVIGATION  SYSTEMS 

James  B  Matthews  and  Davis  R  Bates.  Jr  (SSD  Marketing) 
In  AGARD  Appl  of  Advan  in  Navigation  to  Guidance  and 
Control  Feb  1978  13  p  refs  (For  availability  see  N78-21071 
12-04) 

Avail  NTIS  HCA13/MFA01 

Fundamental  principles  of  the  laser  gyro  are  reviewed  to 
identify  characteristics  of  this  new  means  of  measuring  direction 
The  review  of  the  development  progression  from  Sagnac’s  ring 
interferometer  through  multibeam  ring  resonator  to  regenerative 
ring  resonator  is  concise  in  order  to  emphasize  considerations 
important  in  the  comparison  of  the  various  laser  gyro  mechaniza¬ 
tion  approaches  The  treatment  is  intended  to  be  augmented  by 
reference  material  carefully  selected  and  recommended  for  deeper 
study  Laser  gyros  based  on  dithered  approaches  to  lock  in 
circumvention  are  compared  to  the  Raytheon  multi  oscillator  laser 


gyro  in  terms  of  performance  requirements  for  precision  pointing 
and  high  bandwidth  versus  navigation  applications  A  description 
of  the  Raytheon  multioscillatoi  approach  is  presented  together 
with  performance  and  physical  data  on  current  instruments 

Author 

N7S-21073#  Singer  Co  Little  Falls  N  J  Keartott  Div 

NEW  TECHNIQUES  FOR  LOW  COST  STRAPDOWN 
INERTIAL  SYSTEMS 

P  M  Brodie  and  C  R  Giardina  In  AGARD  Appl  of  Advan  m 
Navigation  to  Guidance  and  Control  Feb  1978  13  p  refs 

(For  availability  see  N78  21071  12  04) 

Avail  NTIS  HC  A13/MF  A01 

A  number  of  techniques  which  can  be  employed  to  make  a 
redundant  strapdown  configuration  feasible  is  addressed  The 
major  topics  discussed  are  concept  of  self  contained  redundancy 
and  modular  reliability  comparisons  J  C  S 

N7B  21074|  Societe  Nationals  Industrials  Aerospatiale 
Toulouse  (France) 

INERTIAL  SMOOTHING  AND  EXTRAPOLATION  OF  ILS 
BEAMS:  APPLICATION  TO  THE  AIRBUS  A  900  S 

J  Irvoas.  D  Buisson.  P  Lioret  (SAGEM.  Pans!,  and  X  Lagarde 
(SAGEM.  Paris)  In  AGARD  Appl  of  Advan  m  Navigation  to 
Guidance  and  Control  Feb  1978  49  p  refs  In  ENGLISH  and 
FRENCH  (For  availability  see  N78-21071  12  04) 

Avail  NTIS  HC  A13/MF  A01 

The  hybrid  radio  inertial  guidance  system  described  in  this 
report  performs  the  following  functions  (1)  smoothing  of  the 
aircraft's  flight  path  during  an  ILS  automatic  approach,  (2)  a 
very  marked  reduction  in  the  lateral  movements  of  the  aircraft 
around  its  center  of  gravity  and  in  the  deflection  of  the  control 
surface  due  to  LOC  beam  noise.  (3)  the  continuance  of  guidance 
m  the  event  of  failure  of  the  LOC  receiver.  (4)  in  the  event  of 
serious  or  sudden  failures  which  interfere  with  guidance  of  the 
aircraft,  the  LISS  system  dispenses  with  the  need  for  LOC  signals 
and  reduces  any  deviation  movements  of  the  aircraft  The 
systfm  requires  only  a  relatively  low  performance  inertial  unit, 
although  one  with  a  higher  performance  would  improve  the  overall 
system  Author 

N78-21075jjf  Ferranti  Ltd  .  Edinburgh  (Scotland) 

RECENT  ADVANCES  IN  HIGH  RESOLUTION  INERTIAL 
NAVIGATION 

K  R  Brown  and  R  A  R  Tait  In  AGARD  Appl  of  Advan  in 
Navigation  io  Guidance  and  Control  Feb  1978  10  p  ref  (For 
availability  see  N78-21071  12-04) 

Avail  NTIS  HC  A13/MF  A01 

An  inertial  navigator  can  survey  to  great  accuracy  and 
resolution  if  its  self-generated  velocity  errors  are  determined  by 
stopping  and  comparing  the  indicated  velocity  with  the  zero 
velocity  at  standstill  Three  examples  of  the  uses  of  this  technology 
are  described  to  demonstrate  the  performance  that  is  possible 
The  relationship  between  survey  and  accuracy  is  examined  and 
an  estimate  of  the  inertial  instrument  performance  is  made  It  is 
found  that  the  instruments  are  capable  of  far  higher  resolution 
than  previously  considered  and  to  realize  the  benefit  requires 
higher  resolution  interface  units  and  a  flexible  computing 
system  Author 

N78-21076#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany) 

CALIBRATION  OF  AN  INS  BASED  ON  FLIGHT  DATA 
B  Stieler  and  W  Lechner  In  AGARD  Appl  of  Advan  in 
Navigation  to  Guidance  and  Control  Feb  1978  13  p  refs 

(For  availability  see  N78-21071  12-04) 

Avail  NTIS  HC  A13/MF  A01 

The  results  presented  in  this  paper  are  based  on  an  off  line 
evaluation  of  flight  data  using  optimal  smoothing  algorithms 
This  is  an  effective  way  to  be  followed  for  flight  testing  an  INS 
and  getting  an  insight  into  the  sensor  and  system  errors  under 
flight  conditions  The  user  of  an  INS.  especially  in  the  military 
field,  is  in  general  more  interested  in  the  m  flight  alignment  and 
calibration  of  an  INS.  than  in  the  on  line  evaluation  of  the  data 
on  board  the  aircraft  for  which  optimal  filtering  algorithms  are 
at  hand  This  opens  the  way  for  the  fast  take  off  of  an  aircraft 
with  a  coarse  aligned  platform  Corresponding  simulation  results 
are  discussed  Author 

N78-21077#  Rohde  and  Schwartz.  Munich  (West  Germany) 

UHF  DF  TRIANGULATION  SYSTEM  FOR  CONTROL  AND 
GUIDANCE  OF  MILITARY  AIRCRAFT 
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Bernhard  F  Ernst  In  AGARD  Appl  of  Advan  in  Navigation  to 
Guidance  and  Control  Feb  1978  7  p  (For  availability  see 

N70  21O71  12  04) 

Avail  NTIS  HC  AT3/MF  A01 

A  system  for  the  guidance  of  aircraft  from  ground  stations 
is  discussed  The  system  consists  essentially  of  a  network  of 
direction  finders  and  is  intended  to  complement,  rather  than 
teplace  conventional  tadars  and  other  landing  aids  normally 
installed  at  airports  As  a  guidance  technique  a  network  of 
direction  finders  offers  the  advantage  of  surface  coverage  or  it 
permits  a  form  of  surface  navigation  The  system  has  a  further 
advantage  of  particular  significance  in  emergency  situations  such 
as  may  follow  an  error  in  navigation  or  a  loss  of  fuel  nothing 
more  than  an  operational  radio  set  need  be  available  on  board 
the  aircraft  before  use  can  be  made  of  the  DF  guidance  network 
This  feature  can  also  be  useful  in  the  guidance  of  military  aircraft 
since,  as  practice  has  shown,  maneuvers  at  low  level  can  often 
take  the  aircraft  outside  the  airspace  covered  by  ground-based 
radars  Author 

N78-21O780  Standard  Electrik  Loren*  A  G  .  Stuttgart  (West 
Germany) 

PRECISE  ENROUTE  NAVIGATION  BASED  ON  GROUND 
DERIVED  TECHNIQUES 

G  Blaschke  and  G  Peuker  In  AGARD  Appl  of  Advan  in 
Navigation  to  Guidance  and  Control  Feb  1978  13  p  refs 

(For  availability  see  N 78  21071  12-04) 

Avail  NTIS  HC  A13/MF  A01 

A  solution  is  offered  by  a  ground  derived  concept  for  azimuth 
measurement  It  is  based  on  the  standard  L-band  DME.  using 
also  the  existing  airborne  DME  set  The  DME  interrogation  pulses 
of  the  aircraft  are  received  at  the  ground  via  a  special  antenna 
array  by  DF  equipment  that  allows  immediate  determination  of 
angle  of  incidence  This  angle  is  sent  back  to  the  aircraft  by  a 
third  pulse  synchronized  with  the  according  DME  reply  In  the 
aircraft  a  search  and  track  system  extracts  the  angle  reply',  the 
time  delay  of  which,  relative  to  the  DME  reply,  represents  angle 
information  The  signal  format  is  the  key  element  of  the  system, 
allowing  for  simplicity  of  airborne  equipment  and  flexibility  of 
ground  stations  Basic  error  considerations  show  that  errors  due 
to  airborne  signal  processing  can  be  neglected  and  that  the 
ground  system  can  be  adapted  to  a  large  extent  to  the  special 
multipath  environment  This  allows  the  deployment  of  ground 
stations  tailored  to  a  special  site  leading  to  very  economic 
solutions  also  on  the  ground  Implementation  of  airborne 
equipment  is  described  followed  by  a  more  detailed  presentation 
of  ground  station  design  (DME  transponder,  antenna  array,  receiver 
multiple,  processing  method,  transmitter  and  data  encoder 
calibration  and  monitoring)  Author 

N78-21O7S0  Standard  Electrik  Lorenz  A  G  .  Stuttgart  (West 
Germany) 

ONE-WAY  RANGING  WITH  TACAN 

M.  Boehm  In  AGARD  Appl  of  Advan  in  Navigation  to  Guidance 
and  Control  Feb  1978  15  p  refs  (For  availability  see  N78-2 107  1 
12-04) 

Avail  NTIS  HC  A13/MF  A01 

Principles  of  TACAN.  one-way  and  pseudo  one  way  ranging, 
and  their  possible  application  to  TACAN.  ground  and  airborne 
are  discussed  and  described  Particular  emphasis  is  (Jut  on 
synchronization  techniques  The  paper  concludes  w.th  an 
outlook  on  some  new  operational  applications  which  would  be 
made  possible  by  one-way  ranging  with  TACAN  Author 

N78-2 10000  Siemens  A  G  .  Munich  (West  Germany)  Central 
Telecommunications  Labs 

AN  ECM-RESISTANT  COMMUNICATION  AND  RANGING 
SYSTEM  FOR  REMOTELY  PILOTED  VEHICLES 

Hermann  Sapp  In  AGARD  Appl  of  Advan  in  Navigation  to 
Guidance  and  Control  Feb  1978  8  p  refs  (For  availability 

see  N78-21071  12  04) 

Avail  NTIS  HC  A13/MF  A01 

A  jam  resistant  communication  and  ranging  system  designated 
SIECON  (Siemens  ECM  Resistant  Communication  and  Navigation) 
is  described  Accurate  ECM  resistant  navigation  and  two  way 
ECM  resistant  data  transmission  are  significant  requirements  in 
remotely  piloted  vehicle  systems  Both  problems  can  be  solved 
simultaneously  by  the  SIECON  system  which  achieves  its  high 
ECM  resistance  with  the  aid  of  pseudo  noise  phase  shift  keying 
modulation  The  design  fabrication,  and  testing  of  various 
prototypes  are  discussed  The  tests  included  flight  tests  with 
ECM  resistant  TV  transmission  equipment  in  order  to  demonstrate 
the  negligible  influence  of  multipath  propagation  on  the  com 
mumcation  system  J  C  S 


N7B-210S1#  Oeutsche  Foischungs  und  Versuchsanstalt  fuet 
Luft  und  Raumfahrt  Brunswick  (West  Germany)  Inst  fue» 
Hugfuehring 

ACCURACY  CONSIDERATIONS  ON  NEW  MICROWAVE 
LANDING  SYSTEMS  (MLSI  FROM  AN  OPERATIONAL 
POINT  OF  VIEW 

Alfred  Becker  In  AGARD  Appl  of  Advan  in  Navigation  to 
Guidance  and  Control  Feb  1978  15  p  refs  (For  availability 

see  N78  21071  12  04) 

Avail  NTIS  HCA13/MFA01 

Some  selected  problems  are  dealt  with  i elated  to  the  accuracy 
of  the  different  systems  from  an  operational  point  of  view  Some 
general  remarks  to  the  International  Civil  Aviation  Organization 
(ICAO)  Microwave  Landing  Systems  (MLS)  competition  are 
presented,  along  with  ICAO  Accuracy  Requirements  on  the  new 
MLS  Also  presented  are  discussions  on  the  performance  of  the 
system  and  flare  guidance  problems  Some  perspective  considera¬ 
tions  are  given  as  an  indication  of  possible  future  performance 
improvements  Author 

N78-21O820  Lear  Siegler.  Inc  .  Grand  Rapids.  Mich  Instrument 
Div 

A  MULTI-SENSOR  IMPLEMENTATION  FOR  NAVIGATION. 
POSITION  LOCATION.  POSITION  UPDATE.  RECONNAIS¬ 
SANCE.  AND  WEAPON  DELIVERY:  AN/ARN-10KV) 

F  E  Picket  In  AGARD  Appl  of  Advan  in  Navigation  to  Guidance 
and  Control  Feb  1978  9  p  (For  availability  see  N78-21071 

12-04) 

Avail  NTIS  HC  A13/MF  A01 

The  AN/ARN-  10KV)  is  a  digital  system  developed  to  replace 
and/or  functionally  improve  the  present  avionics  in  the  USAF 
F-4E  and  RF-4C  aircraft  It  upgrades  the  operational  capability 
of  the  total  weapon  system  through  a  multi-sensor  implementa 
tion  for  navigation,  offset  aim  point  and  target  location,  weapon 
delivery,  and  reconnaissance  The  navigation,  position  locating, 
and  position  updamg  capabilities  utilize  a  digital  Inertial 
Measurement  Unit  (IMU).  loran.  fire  control  or  mapping  radar. 
Pave  Tack.  TlSEO  (Electro  Optical  Target  Identification  System), 
and  Lead  Computing  Optical  Sight  System  (LCOSS)  interfaces 
Performance  features  include  long-range  and  tactical  navigation, 
all  weather  blind  bombing,  adverse  weather  landing  approach, 
uncanned  weapon  delivery  profiles,  and  automatic  reconnaissance 
steering  Author 

N78-21O830  Rockwell  International  Corp  .  Cedar  Rapids.  Iowa 
Collins  Avionics  Div 

A  4D  APPROACH  CONTROL  USING  VOR/DME/ILS 
GUIDANCE 

Juergen  M  H  Bruckner  and  Thomas  G  Sharpe  In  AGARD 
Appl  of  Advan  in  Navigation  to  Guidance  and  Control  Feb 
1978  15  p  (For  availability  see  N78-21071  12-04) 

Avail  NTIS  HC  A13/MF  A01 

A  study  is  presented  to  design,  develop,  and  implement  a 
40  approach  control  system  using  conventional  aircraft  sensors 
and  displays  augmented  with  area  navigation  capability  The  goal 
was  to  arrive  at  a  system  capable  of  retrofit  with  most  air 
transport  aircraft  Multifunction  CRT  (MAP)  displays  and  inertial 
complementation  were  to  be  avoided  The  only  equipment  item 
required  in  the  final  design  is  a  Mark  2  type  RNAV  system 
capability  used  specifically  to  automatically  define  the  nominal 
multiple-ordered- leg  4D  RNAV  approach  path  The  capability  for 
close-in  ILS  captures  (including  those  from  above)  was  also 
included  to  allow  for  diverse  aircraft  separation  and  noise 
abatement  requirements  Author 


N78-21OS40  Techmsche  Hogeschool  Delft  (Netherlands)  Oept 
of  Aerospace  Engineering 

THE  CALCULATION  OF  RMS  VALUES  OF  DEVIATIONS  OF 
AIRCRAFT  CONTROLLED  TO  FLY  ALONG  A  DESIRED 
FLIGHT  PATH 

J  C  VanDerVaart.  H.  L  Jonkers.  and  F  K  Kappetijn  In  AGARD 
Appl  of  Advan  m  Navigation  to  Guidance  and  Control  Feb 
1978  22  p  refs  (For  availability  see  N78-21071  12-04) 

Avail  NTIS  HC  A13/MF  A01 

A  description  is  given  for  a  method  to  calculate  the  covariance 
matrix,  as  a  function  of  time,  of  a  linear  system  perturbed  by  a 
number  of  random  noise  signals  Using  basic  principles  of  modern 
system  theory  it  allows  the  computation  of  variance  or  r  m  s 
values  of  aircraft  variables  in  the  case  where  system  dynamics 
and  statistical  properties  of  the  disturbing  noise  signals  are  a 
function  of  time  Results  are  shown  of  a  numerical  example  of 
the  symmetric  motions  of  a  present  day  jet  transport  in  a  coupled 
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approach  followed  by  an  automatic  landing,  the  random  disturbing 
signals  being  Gaussian  atmospheric  turbulence  and  I LS  electronic 
noise  The  problem  of  wind  shear  is  briefly  touched  upon  and 
an  analytical  approach  to  worst  case  wind  time  histories  is 
presented  Author 

N78-2108S#  Space  and  Missile  Systems  Organization,  El 
Segundo.  Calif 

APPLICATIONS  OF  THE  NAVSTAR  GLOBAL  POSITIONING 
SYSTEM  TO  MILITARY  GUIDANCE  AND  CONTROL 

Bradford  W  Parkinson  In  AGARD  Appl  of  Advan  in  Navigation 
to  Guidance  and  Control  Feb  1978  7  p  (For  availability  see 

N78  21071  12  041 
Avail  NTIS  HC  A13/MF  A01 

The  NAVSTAR  Global  Positioning  System  (GPS)  is  a 
satellite  based  navigation  system  that  will  provide  extremely 
accurate  timing  and  three  dimensional  position  and  velocity 
information  to  properly  equipped  users  anywhere  on  or  near  the 
earth  The  system  will  be  available  continuously,  worldwide, 
regardless  of  weather  conditions,  and  will  find  extensive  utilization 
in  improved  weapons  delivery  accuracies,  range  instrumentation, 
etc  Furthermore,  it  will  provide  an  ultimate  savings  in  the  number 
and  cost  of  navigation  and  position -fixing  systems  currently 
employed  or  projected  NAVSTAR  GPS  is  a  Joint  Service  Program 
with  the  Air  Force  as  the  executive  service  The  system  concept 
evolved  from  Air  Force  and  Navy  programs  which  were  initiated 
in  the  mid  1960  s  The  program  is  now  in  Phase  1  of  three 
phases  Phase  1  (concept  validation)  calls  for  the  deployment  of 
six  satellites  in  1977-1978  which  will  permit  demonstration  and 
evaluation  tests  The  system  will  then  be  expanded  in  Phases  2 
and  3  through  deployment  of  additional  satellites  until  the  full-up 
operational  24  satellite  configuration  is  achieved  This  paper 
presents  several  applications  of  GPS  and  its  potential  impact  on 
military  guidance  and  control  Author 


N78-210SS#  JTIDS  Program  Office.  Hanscom  AFB.  Mass 

THE  JOINT  TACTICAL  INFORMATION  DISTRIBUTION 
SYSTEM  (JTIDS) 

B  B rentnafl  In  AGARD  Appl  of  Advan  in  Navigation  to  Guidance 
and  Control  Feb  1978  12  p  (For  availability  see  N78-21071 

12-04) 

Avail  NTIS  HC  A13/MF  A01 

JTIDS  is  a  radio  Communication  Navigation  Identification 
(CNI)  system  providing  tactical  elements  for  a  broad  range  of 
services  Receiver -transmitter  terminals  are  being  developed  for 
a  range  of  applications  including  airborne,  ground-based,  and 
seaborne  communications,  command  and  control.  CNI  for  tactical 
vehicles:  data  links  for  unmanned  systems,  and  C(3)  relay  through 
unmanned  stations  and  platforms  The  system  provides  for 
jamming  resistant  digital  data  exchange,  precision  relative  ranging 
between  units,  and  positive  identification  and  position  correla¬ 
tion  of  users  Design  of  the  system  is  based  on  a  pseudo  noise 
modulated,  frequency  hopped  signal  characteristic  which  provides 
for  jam -resistant,  secure,  data  communication  on  a  rigidly 
structured  time  division  access  basis  The  various  relative 
navigation  techniques  are  described,  and  the  relation  to  other 
navigation  devices  is  discussed  Author 


N7S-2 10871  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugfuehrung 

IMPROVED  AIRCRAFT  TRACKING  USING  MANEUVER 
STATISTICS  ENROUTE  AND  IN  THE  TERMINAL  AREA 

Ulrich  Brokof  In  AGARD  Appl  of  Advan  in  Navigation  to 
Guidance  and  Control  Feb  1978  9  p  refs  (For  availability 

see  N78  21071  12  04) 

Avail  NTIS  HC  A13/MF  A01 

By  means  of  radar  tracking  it  is  possible  to  estimate 
continuously  the  dynamic  state  of  an  aircraft  from  discrete  radar 
data  This  is  necessary,  for  instance,  when  investigating  collision 
risks  In  this  paper  autocorrelation  functions  have  been  computed 
from  acceleration  data  The  autocorrelation  function  cou)d  be 
approximated  by  a  model  which  corresponds  to  a  periodic  random 
variable  The  model  itself  as  well  as  the  model  parameters  gives 
an  indication  of  how  to  improve  radar  tracking  algorithm  (additional 
parameters)  A  simple  and  an  extended  model  are  practically 
tested  m  view  of  predicting  properties  The  seme  example  is 
used  to  show  how  it  is  possible  to  improve  radar  tracking  by 
siding  lateral  acceleration  with  the  roll  angle  information  of  the 
aircraft  via  a  data  link  between  the  control  centre  and  the 
aircraft  Author 


N78  210SS#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugfuehrung 

A  HYBRID  GUIDANCE  SYSTEM  FOR  ALL  WEATHER 
APPROACH  AND  LANDING 

Karlheinz  Hurras  In  AGARD  Appl  of  Advan  in  Navigation  to 
Guidance  and  Control  Feb  1978  9  p  refs  (For  availability 

see  N78  21071  12  04) 

Avail  NTIS  HCA13/MFA01 

The  micro  wave  landing  system  (OLS)  has  been  tested  m 
Braunschweig  Apart  from  the  OLS  on  board  equipment  an  inertial 
navigation  system  had  been  installed  in  a  test  aircraft  for  this 
purpose  One  of  the  aims  of  these  tests  was  to  find  out.  to 
what  degree  the  accuracy  of  the  landing  system  could  be  improved 
by  integrating  this  inertial  navigation  system  Both  systems  were 
combined  by  means  of  a  Kalman  filter  In  this  study,  the  way 
m  which  the  filter  operates  during  an  approach  is  described 
The  errors  of  the  DLS  trial  system  set  up  at  Braunschweig 
airport,  could  be  reduced  to  about  20  percent  by  using  the 
inertial  navigation  system  Author 

N78-21089j|!  Messerschmitt  Boelkow  Blohm  GmbH.  Munich 
(West  Germany) 

DEVELOPMENT  OF  THE  INTEGRATED  ALL  WEATHER 
NAVIGATION  SYSTEM  FOR  TORNADO  (MRCA) 

H  F  Schwegler  In  AGARD  Appl  of  Advan  in  Navigation  to 
Guidance  and  Control  Feb  1978  8  p  refs  (For  availability 

see  N78  21071  12  04) 

Avail  NTIS  HC  A13/MF  A01 

A  short  rundown  of  the  various  development  stages  is  given 
together  with  methods  used  and  pitfalls  encountered  From  the 
experience  gained  in  this  project  it  seems  that  for  the  design  of 
simitar  Kalman  type  navigation  filters  the  most  important  tool  is 
a  data  bank  derived  from  flight  tests  together  with  well  tested 
flexible  evaluation  software  which  allows  the  investigation  of 
filter  variants  in  a  very  short  time  on  a  ground  based  general 
purpose  computer  Author 

N78-21080|  Ferranti  Ltd  .  Edinburgh  (Scotland) 

NAVIGATION.  GUIOANCE  AND  CONTROL  FOR  HIGH 
PERFORMANCE  MILITARY  AIRCRAFT 

W  H  McKinlay  In  AGARD  Appl  of  Advan  in  Navigation  to 
Guidance  and  Control  Feb  1978  12  p  refs  (For  availability 

see  N78  21071  12  04) 

Avail  NTIS  HCA13/MFA01 

The  paper  discusses  some  of  the  factors  involved  in  applying 
advanced  navigation  to  an  aircraft  operating  at  low  altitude  for 
reconnaissance  or  to  locate  and  attack  ground  targets  It  considers 
the  distinctions  between  navigation  accuracy  and  the  accuracy 
with  which  a  pilot  can  follow  a  given  flight  profile  There  are 
references  to  target  acquisition  and  the  need  to  pre-plan  the 
profile  Recent  Ferranti  developments  in  the  display  of  navtga 
tion  information  coupled  with  a  level  of  automatic  pre-planning 
are  discussed  Author 

N78-21091#  Systems  Control.  Inc  .  West  Palm  Beach.  Fla 
AREA  NAVIGATION  SYSTEMS  AND  PROCEDURES 
Donald  W  Richardson  and  James  S  Tyler  In  AGARD  Appl 
of  Advan  in  Navigation  to  Guidance  and  Control  Feb  1978 
9  p  refs  (For  availability  see  N78-21071  12-04) 

Avail  NTIS  HC  A13/MF  A01 

An  attempt  to  identify,  in  pragmatic  user -related  terms,  the 
operational  significance  of  the  overall  concept  of  area  navigation 
(RNAV)  is  presented  Its  purpose  is  to  explore,  over  a  range  of 
users  and  missions,  the  spectrum  of  functions  and  capabilities 
that  this  generic  navigation  technique  offers  Starting  with  a 
summary  of  the  correlation  between  current  navigation  systems 
both  civilian  and  military  and  the  concept  of  area  navigation 
the  main  content  of  the  paper  deals  with  two  major  issues,  the 
current  status  of  RNAV  research,  and  future  applications  of  RNAV 
The  current  status  is  reviewed  in  the  light  of  the  results  of 
extensive  operational  and  cost  benefit  studies  Two  illustrative 
examples  of  RNAV  operational  applications  are  discussed,  namely 
the  use  of  RNAV  to  facilitate  complex  noise  abatement  profiles, 
and  the  application  of  RNAV  techniques  to  improve  the  efficiency 
of  airborne  search  and  rescue  operations  Author 


N79291240  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

STRAP  DOWN  INERTIAL  SYSTEMS 

May  1978  276  p  refs  Partly  in  ENGLISH  and  FRENCH 

Lecture  ser  held  at  London  6  7  Jun  1978  Copenhagen  9  Jun 
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1978.  Bokesjo  Norway.  12  1 3  Jon  1978  Cologne  15  16  Jun 
1978  Rome.  19  20  1978 
Avail  NTIS  HC  A13/MF  A01 

A  detailed  tutorial  to  strapdown  inertial  sensors,  algorithms 
and  systems  is  presented  Actual  system  applications  using  all 
of  the  different  types  of  inertial  sensors  was  emphasized  For 
individual  titles,  see  N78  26125  through  N78  26132 

N78-24126#  Draper  (Charles  Stark)  Lab.  Inc  .  Cambridge.  Mass 
Advanced  Systems  Dept 

STRAPDOWN  INERTIAL  SYSTEMS:  THEORY  AND 
APPLICATIONS.  INTRODUCTION  AND  OVERVIEW 

George  T  Schmidt  In  AGARO  Strap- Down  Inertial  Systems 
May  1978  10  p  refs  (For  availability  see  N78  26124  17  04) 
Avail  NTIS  HCA13/MFA01 

Comparisons  between  conventional  gimbal  inertial  systems 
and  strapdown  inertial  systems  are  presented  in  terms  of 
implementation  requirements  and  performance  differe  ices  A 
generalized  approach  to  medial  system  analysis  that  can  determine 
the  performance  of  different  inertial  mechanizations  is  de¬ 
scribed  Author 

N78-2S12S#  Honeywell.  Inc  ,  Minneapolis  Minn  Avionics 
Div 

STRAPDOWN  SENSORS 

Pay!  G  Savage  In  AGARO  Strap-Down  Inedial  Systems  May 
1978  46  p  refs  (For  availability  see  N78  26124  17-04) 

Avail  NTIS  HC  A03/MF  A01 

Gyros  and  accelerometers  available  for  strapdown  digital 
system  application  are  described  and  compared  Instruments 
described  ore  the  following  (II  single  degree  of  freedom  floated 
rate  integrating  gyro;  (2)  tuneo  rotor  cjyro  (3)  electrostatic  gyio. 
(4)  laser  gyro;  and  (6)  pendulous  accelerometer  For  each  sensor 
the  theory  of  operation  and  mechanization  approach  was  studied 
and  an  analytical  error  model  wea  developed  Performance 
characteristics  were  analyzed  Advantages  and  limitations  were 
examined  and  application  areas  ware  identified  Torque  loop 
electronic  design  approaches  that  were  utilized  with  the  torque 
rebalance  strapdown  sensors  were  reviewed  B  B 

N78  24127#  Lear  Stagier.  Inc  Grand  Reptde.  Mich  Instrument 
Div 

STRAPDOWN  SYSTEM  ALGORITHMS 

Alan  VanBronkhorst  In  AGARD  Strep*  Down  Inertial  Systems 
May  1978  22  p  refs  (For  availability  see  N78-26124  17  04) 
Avail  NTIS  HC  A13/MF  A01 

Strapdown  system  algorithms  ere  the  mathematical  definition 
of  processes  which  convert  the  measured  outputs  of  inertial 
sensors  that  are  fixed  to  a  vehicle  body  awe  into  quantities 
which  can  be  used  to  control  the  vehicle  The  outputs  of  body -fixed 
martial  sensors  ere  angular  rates  and  linear  velocities  along 
orthogonal  axes  The  measured  angular  rates  are  converted  into 
changes  m  attitude  of  the  vehicle  with  reject  to  its  tntlisl 
orientation  The  resulting  attitude  transformation  matrix  is  used 
to  convert  the  measured  velocities  from  body  axes  to  reference 
coordinates  The  essential  algorithms  are  described  in  terms  of 
analytic  equations  end  procedures  for  optimizing  the  critical 
algorithms  8  B 

h 78- 24 128#  Lear  Stagier.  Inc  Grand  Raptds.  Mich.  Instrument 

r*v 

STRAPOOWN  SYSTEM  SYNTHESIS 

/Jan  VanBronkhorst  In  AGARD  Strap- Down  Inertial  Systems 
May  1978  14  p  reft  (For  svsHeMity  see  N7B  28124  17  04) 
Avail  NTIS  HCA13/MFA01 

Strapdown  system  synthesis  ts  the  process  of  developing  a 
cost/ parlor  mane  a  optimized  assembly  for  application  m  a 
particular  weapon  system  The  procedure  is  e  two  way  process 
of  definition  end  demonstration  Definition  begins  with  the  weapon 
system  requirements  end  generates  the  specifications  »n  a  top 
down  process,  of  the  system,  subassemblies  and  elements 
Demonstration  begins  with  the  physical  eiemants  and  their  defined 
specifications  and,  in  a  step  by  step  bottom- up  integration  process, 
completes  the  synthesis  of  the  system  The  major  factors  and 
tasks  which  characterize  the  proceee  of  strapdown  system 
synthesis  ere  discussed  B  8 

N78-2812S#  Marconi- Elliott  Avionic  Systems  Ltd  Rochester 
(England) 

APPLICATION  OP  STRAPDOWN  INERTIAL  SYSTEMS  WITH 
PARTICULAR  REFERENCE  TO  UNDERWATER  VEHICLES 

J  R  Catford  In  AGARD  Strap-Down  Inertial  Systams  May 
1978  17  p  (For  svaMsMify  see  N78  28124  17-04) 

Avail  NTIS  HC  A13/MF  A01 


An  application  of  strapdown  inertial  techniques  is  presented 
The  theory  of  the  strapdown  attitude  sensing  mechanization  was 
explained  and  the  experience  gained  from  various  trails  was 
illustrated  Digital  mechanization  of  the  attitude  sensing  function 
is  described  A  brief  examination  is  mads  of  the  way  in  which 
the  techniques  developed  for  the  underwater  weapon  environment 
can  be  extended  for  other  relatively  low  accuracy  strapdown 
martial  mechanizations.  8  8 

N 7 8- 28130|  Sparry  Rand  Corp .  Great  Neck.  N  Y.  Gyroscope 
Div 

LASER-GYRO  STRAPDOWN  INERTIAL  SYSTEM  APPLICA¬ 
TIONS 

Emanuel  Levinson  In  AGARD  Strap- Down  Inertial  Systams 
May  1978  46  p  refs  (For  availability  see  N78-26124  17-04) 
Avail  NTIS  HC  A13/MF  A01 

The  following  laser  gyro  strapdown  inertial  systams  ars 
described:  (1)  tactical  air  to  surface  missile  midcourse  guidance. 
(2)  shipboard  fire  control,  attitude  reference,  and  (3)  aircraft 
martial  navigation  Mission  requirements  system  configuration, 
alignment  techniques,  and  existing  hardware  and  software  era 
delineated  for  each  application.  Error  analysis  simulation  and 
test  data  are  presented  which  demonstrate  the  capacity  of  the 
laser  gyro  system  to  meet  the  specific  application  requirements 

8  B 

N7S-2S131#  Messerschmitt-Boelkow-Blohm  GmbH.  Munich 
(West  Germany).  Aircraft  Div. 

APPLICATION  OF  STRAPOOWN  INERTIAL  NAVIGATION 
TO  HIGH  PERFORMANCE  FIGHTER  AIRCRAFT 

Wolfgang  J  Kubbat  In  AGARD  Strap  Down  Inertial  Systems 
May  1978  16  p  refs  (For  availability  see  N78  26124  17-04) 

Avail  N  PS  HCA13/MFA01 

A  experimental  strapdown  inertial  navigation  system  which 
is  part  of  an  integrated  guidance  and  control  system  was  examined 
Based  upon  technical  requirements  and  a  general  comparison 
between  a  gim balled  solution  vs  a  strapdown  solution,  a 
description  of  the  major  elements  of  the  redundant  inertial 
information  and  computation  system  was  given  The  redundant 
inertial  information  and  computation  system  was  given  The 
redundancy  management  problem  was  addressed  as  well  as 
software  timing  and  memory  occupation  Various  aspects  of 
advanced  configurations  such  as  sensor  skewing  and  data  bus 
application  were  also  included  B  B 

N  78- 2#  132#  Societe  de  Fabrication  d Instruments  de  Mesure 
SFIM.  Massy  (France). 

SIL  3  STRAP- DOWN  INERTIAL  GUIDANCE  SYSTEM  FOR 
TACTICAL  MISSILES 

G  Cattan  and  J  Michelm  In  AGARD  Strap-Down  Inertial  Systems 
May  1978  53  p  In  ENGLISH  and  FRENCH  (For  availability 

see  N78-26124  17-04) 

Avail  NTIS  HC  A13/MF  A01 

A  detailed  tutorial  to  strapdown  inertial  sensors,  algonthms 
and  systems  is  presented  Actual  system  applications  using  all 
of  the  different  types  of  inertial  sensors  was  emphasized  B  B 

N78-27109#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  24TH  QUID 
ANCE  AND  CONTROL  PANEL  TECHNICAL  MEETING: 
SYMPOSIUM  ON  APPLICATIONS  OF  ADVANCES  IN 
NAVIGATION  TO  GUIDANCE  AND  CONTROL 

Jun  1978  lip  ref  Symp  held  at  Stuttgart  10-13  May 
197  7 

lAGARD  AR  I  !5i  Avail  NTIS  HC  A02/MF  A01 

A  symposium  was  held  to  study  advances  in  navigational 
techniques  with  relation  to  guidance  and  control  Specific  topics 
of  discussion  were  some  of  the  following  (1)  improvements  in 
inertial  navigation  systems  and  their  applications.  (2)  improve 
ments  m  radar  and  radio  navigation  aids,  and  (3)  major  systems 
specific  functions  and  concepts  B  B 

N 79  239444  Advisory  Group  for  Aerospace  Research  and 
Development  Pans  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  27TH  QUID 
ANCE  AND  CONTROL  PANEL  SYMPOSIUM  ON  THE 
V/8TOL  AIRCRAFT  AT  NIGHT  AND  IN  POOR  VISIBILITY 

G  C  Howell  (RAE  Bedford  Engl  I  May  1979  13  p 
tAGARD  AR  142  ISBN  92  835  1 3 19  3*  Avail  NTIS 
HC  A02/MF  A01 

The  desire  of  operators  of  all  three  services  of  the  NATO 
napons  to  extend  the  use  of  helicopters  and  V/STOL  aircraft 
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into  night  and  conditions  of  poor  visibility  has  caused  an  expansion 
of  activity  in  vanous  technological  fields,  but  most  particularly 
m  the  electro  optical  and  radar  sensors  of  various  kinds  The 
integration  of  these  new  sensors  into  modern  navigation  flight 
control  and  display  systems  is  an  important  aspect  particularly 
in  helicopters  where  space  and  weight  are  at  a  premium  Also, 
the  pilot  workload  is  already  high  in  helicopters  and  V/STOL 
aircraft  near  the  ground  and  any  new  technology  must  be 
introduced  in  a  manner  to  keep  the  workload  within  bounds  so 
as  not  to  lose  the  benefrts  of  the  new  sensors  Author 

N80-10164#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  {France) 

PRINCIPLES  ANO  OPERATIONAL  ASPECTS  OF  PRECISION 
POSITION  DETERMINATION  SYSTEMS 

Cornelius  T  leondes  ed  (Calif  Umv .  Los  Angeles)  Jul  1979 
472  p  refs 

(AGARD  AG  245  ISBN  92  835  1330-4)  Avail  NTIS 
HC  A20/MF  A01 

Reports  are  presented  concerning  the  current  status  of  radio 
navigation,  the  Global  Positioning  System,  and  the  Joint  Tactical 
Information  Distribution  System  For  individual  titles,  see 
N80  10155  through  N80  10191 

N80  10155#  Systems  Corftrol.  Inc.  Palo  Alto.  Calif 
RADIO  NAVIGATION  SYSTEMS:  CURRENT  STATUS 

James  S  Tyler  and  Fred  G  Karkahk  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determination  Systems 
Jul  1979  35  p  refs  (For  primary  document  see  N80  10154 
01  04) 

Avail  NTIS  HC  A20/MF  A01 

The  life  cycle  costs  user  requirements  and  current  system 
capabilities  of  radio  navigation  systems  are  addressed  The 
life  cycle  costs  of  several  system  scenarios  are  first  presented 
for  a  limited  segment  of  civil  air  users  in  order  to  illustrate  the 
large  magnitude  of  the  costs  involved  Current  user  requirements 
are  summarized  for  air  and  marine  civil  users  Finally,  thfe  technical 
characteristics  and  operational  status  of  several  current  systems 
are  presented  namely  Loran  A.  Loran-C.  Omega.  Decca. 
VOR/DME  and  TACAN  F  0  S 

N80  1015ft#  Magnavox  Government  and  Industrial  Electronics 
Co  .  Torrance  Calif  Advanced  Products  Div 

TRANSIT:  THE  CURRENT  SATELLITE  NAVIGATION 
SYSTEM 

Thomas  A  Stansell.  Jr  In  AGARD  Principles  and  Operational 
Aspects  of  Precision  Position  Determination  Systems  Jul  1979 
41  p  refs  (For  prmary  document  see  N80  10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

An  in-depth  review  is  provided  af  Transit,  the  Navy  Navigation 
Satellite  System,  from  the  user  s  point  of  view  After  a  brief 
system  description  a  spectrum  of  diverse  applications  is  described, 
ranging  from  the  navigation  of  fishing  boats  to  guiding  submarines 
Next,  the  Transit  system  status  and  its  vitality  are  discussed  It 
becomes  clear  that  the  system  is  exceptionally  reliable  and 
trustworthy,  that  the  use  of  and  the  investment  in  Transit 
equipment  is  growing  at  a  remarkable  rate  and  that  the  basic 
system  is  about  to  be  improved  by  the  addition  of  a  new  generation 
of  NOVA  satellites  A  technical  description  is  presented  of  the 
position  fix  process  and  of  the  factors  which  influence  accuracy 
The  satellite  signal  structure,  the  meaning  of  the  navigation 
message,  and  the  interpretation  of  the  Doppler  measurements 
are  covered  in  detail,  followed  by  an  overview  of  the  fix  calculation 
process  Finally,  a  thorough  review  of  the  system  accuracy  potential 
and  of  the  factors  which  determine  accuracy  performance  is 
given  F  0  S 

N80  10157#  Naval  Research  Lab  Washington.  0  C  Space 
Applications  Branch 

THE  TIMATION  NAVIGATION  SATELLITES 

Roger  L  Easton  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  Jul  1979  3  p 

(For  primary  document  see  N80  10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

The  development  of  stable  RF  oscillators  in  the  two  post 
World  War  II  decades  was  essential  to  the  design  of  passive 
ranging  navigation  systems  Early  involvement  of  the  U  S  Naval 
Research  Laboratory  in  this  method  of  time  synchronized 
navigation  is  outlined  The  fust  NRL  satellite  used  to  validate 
the  concept  was  launched  in  1967  Both,  it  and  the  second 
satellite  used  quartz  crystal  oscillators  The  two  following  satellites 
use  rubidium  and  cesium  standards,  respectively  The  lessons 
learned  from  the  early  satellites  are  summarized,  and  the  merger 


of  TIMATION  into  the  NAVSTAR  Global  Positioning  System 
Program  is  described  Selected  experimental  results  from  NTS  1 
and  2  are  analyzed  and  the  plans  for  NTS  3  are  outlined  Author 

N80-10168#  Rockwell  International  Corp  Downey  Calif  Space 
Div 

PRINCIPLE  OF  OPERATION  OF  NAVSTAR  AND  SYSTEM 
CHARACTERISTICS 

Robert  J  Milliken  and  Curt  J  Zoller  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determination  Systems 
Jul  1979  12  p  ref  (For  primary  document  see  N80-10154 

01  04) 

Avail  NTIS  HC  A20/MF  A01 

The  NAVSTAR/Global  Positioning  System  (GPS)  will  provide 
extremely  accurate  three  dimensional  position  and  velocity 
information  to  users  anywhere  in  the  world  The  position 
determinations  are  based  on  the  measurement  of  the  transit 
time  of  RF  signals  from  four  satellites  of  a  total  constellation  of 
24  Accuracies  on  the  order  of  10  meters  may  be  anticipated 
The  basic  technique  by  which  the  system  operates,  the  navigation 
signal,  the  measurement  of  the  transit  time  error  sources, 
accuracies  and  other  characteristics  of  the  system  are  dis¬ 
cussed  F  0  S 

N80-10159#  Stanford  Telecommunications.  Inc  .  Sunnyvale.  Calif 
GLOBAL  POSITIONING  SYSTEM:  SIGNAL  STRUCTURE 
AND  PERFORMANCE  CHARACTERISTICS 

James  J  Spilker.  Jr  In  AGARD  Principles  and  Operational 
Aspects  of  Precision  Position  Determination  Systems  Jul  1979 
35  p  refs  (For  primary  document  see  N80- 10154  01-04} 

Avail  NTIS  HC  A20/MF  A01 

Details  of  the  Global  Positioning  System  (GPS)  signal  structure 
are  discussed  in  relation  to  the  signal  generation  and  the 
performance  of  the  navigation  system  The  GPS  performance 
objectives,  orbit  geometry,  and  propagation  effects  are  summarized 
in  order  to  gam  better  understanding  of  the  signal  and  what 
characteristics  it  must  provide  With  these  performance  objectives 
as  a  preface,  the  details  of  the  signal  are  described,  showing 
the  details  of  the  dual  frequency  transmission  and  both  the  precise 
(P)  and  clear/acquisition  (C/A)  codes  and  their  characteristics 
Finally,  the  basic  performance  of  simplified  receivers  operating 
on  this  received  signal  is  discussed  in  order  to  show  compatibility 
with  the  original  performance  objectives  and  typical  receiver 
operation  It  is  shown  that  an  rms  position  error  of  less  than 
10  meters  i$  well  within  the  achievable  performance  bounds  of 
the  system  J  M  S 

N80-10180#  ADVAND  Systems  Engineering,  San  Diego.  Calif 

THE  GPS  NAVIGATION  MESSAGE 

A  J  VanDierendonck.  S  S  Russell  (Gen  Dyn /Electron  .  San 
Diego.  Calif),  and  E  R.  Kopitske  (Magnavox  Res  Labs.  Torrance. 
Calif )  In  AGARD  Principles  and  Operational  Aspects  of  Precision 
Position  Determination  Systems  Jul  1979  21  p  refs  (For 

primary  document  see  N80-10154  01-04) 

Avail  NTIS  HC  A20/MF  A01 

The  Global  Positioning  System  (GPS)  navigation  message 
design  process  included  numerous  trade  studies  which  weighed 
various  representations  and  algorithms  against  variables  such  as 
message  size,  accuracy,  update  frequency,  user  computational 
requirements,  and  legacy  for  the  operational  GPS  Other  factors 
such  as  graceful  degradation  and  future  user  requirements  were 
also  considered  Finally,  upon  selecting  the  appropriate  design 
structure,  the  design  was  fine  tuned  to  its  final  form  and  user 
algorithm  implementation  trade-offs  were  performed  The 
representational  algorithms  and  user  algorithms  were  jointly  tested 
using  a  simulated  space  vehicle  ephemens  trajectory  and  space 
vehicle  clock  The  results  of  these  tests  demonstrate  that  the 
user  models  represent  the  simulated  ephemens  and  clock  to 
within  0  01  meters  with  precise  parameters,  and  to  within 
0  1  meters  with  truncated  parameters  J  M  S 

N80-10161#  Naval  Research  Lab  Washington  D  C  Space 
Systems  Div 

CLOCKS:  EVOLUTION  OF  FREQUENCY  STANDARDS 

C  A  Bartholomev  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  Jul  1979  1  1  p 

refs  (For  primary  document  see  N80  10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

The  development  of  clock  technology  to  meet  the  changing 
requirements  of  satellite  navigation  systems  is  discussed  The 
sequence  of  flight  experiments  from  Timation  1  launched  in  1967 
to  the  multihundred  watt  Navigation  Technology  Satellites  1 .  2 
and  3  of  the  Global  Positioning  System  is  traced  J  M  S 
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N80- 10162#  ADVAND  Systems  Engineering  San  Diego.  Calif 

GPS  TIME 

A  J  VanDierendonck  In  AGARD  Principles  and  Operational 
Aspects  of  Precision  Position  Determination  Systems  Jul  1979 
10  p  refs  (For  primary  document  see  N80- 10154  01-04) 

Avail  NTIS  HC  A20/MF  A01 

The  control  and  distribution  of  Global  Positioning  System 
(GPS)  time  measurements  is  discussed  Compatibility  with  other 
timing  and  navigation  systems  fast  user  acquisition  of  GPS  P 
signals,  and  continuous  user  navigation  accuracy  are  among  the 
factors  included  J  M  S 

N80  10163#  General  Dynamics/ Electronics.  San  Diego.  Calif 

MASTER  CONTROL  STATION 

M  J  Hurley.  J  L  Kramer,  and  D  D  Thornburg  In  AGARD 
Principles  and  Operational  Aspects  of  Precision  Position  Deter¬ 
mination  Systems  Jul  1979  8  p  (For  primary  document  see 

N80  10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

Phase  1  of  the  GPS  navigation  satellite  effort  is  described 
The  control  segment  generates  the  data  required  by  the  user  to 
obtain  a  navigation  solution,  uploads  this  data  into  the  satellite 
processor  for  transmission  to  the  user,  and  collects  the  satellite 
ranging  data  required  to  determine  the  satellite  ephemens  and 
clock  performance  parameters  The  control  segment  software 
mechanization  to  perform  these  functions  is  a  file-based, 
multi  tasked  architecture  This  architecture  and  its  legacy  to  future 
phases  of  GPS  are  described  J  M  S 

N80  10164#  General  Dynamics/Electronics.  San  Diego.  Calif 
GPS  MASTER  CONTROL  STATION  OPERATIONS 

H  C  Johnson  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  Jul  1979  3  p  (For 
primary  document  see  N80  101  54  01  -04) 

Avail  NTIS  HC  A20/MF  A01 

The  operation  and  function  of  the  control  segment  of  the 
Global  Positioning  System  is  discussed  Satellite  tracking,  range 
measurements,  estimates  of  the  satellites  ephemerides.  and 
periodic  uploads  of  current  data  and  downlink-formatting 
instructions  to  the  satellite's  onboard  computer  are  among  the 
factors  covered  Performance  of  the  computer  system  is 
evaluated  JMS 

N80  10165#  General  Dynamics/ Electronics.  San  Diego.  Calif 

MONITOR  STATIONS 

R  L  Harrington.  W  A  Fabrizio.  and  E  Salinas  In  AGARD 
Principles  and  Operational  Aspects  of  Precision  Position  Deter¬ 
mination  Systems  Jul.  1979  9  p  (For  primary  document  see 
N80  10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

Monitor  stations  IMS)  which  are  fixed  tracking  stations  in 
the  GPS  control  segment  are  described  Monitor  stations  collect 
space  vehicle  (SV)  tracking  data,  downlink  navigation  message 
data,  and  station  health  and  status.  The  functional  relationship 
of  the  monitor  stations  to  other  parts  of  the  system  is  discussed 
GPS  concept  validation  monitor  stations  are  located  at  Vanden- 
burg  Air  Force  Base.  Hawaii.  Guam,  and  Alaska  R  E  S 

N80  10166#  General  Dynamics/ Electronics.  Vandenburg  AFB. 
Calif 

THE  GPS  UPLOAD  STATION 

W  H  Harbour  and  M  Rochette  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determination  Systems 
Jul  1979  5  p  (For  primary  document  see  N80-10154  01-04) 
Avail  NTIS  HC  A20/MF  A01 

The  GPS  Upload  Station  (ULS)  which  provides  the  master 
control  station  (MCS)  space  uplink  for  the  transmission  of  the 
navigation  data  payload  to  the  GPS  navigation  satellites,  is 
described  The  ULS  receives  upload  data  messages  from  the 
MCS  as  well  as  additional  data  necessary  to  point  the  ULS 
antenna  properly  at  the  space  vehicle  selected  for  upload  The 
ULS  computer  hardware  and  software  are  described  R  E  S 

N80-10167#  Stanford  Telecommunications.  Inc  .  Sunnyvale.  Calif 

A  TIME  TRANSFER  UNIT  FOR  GPS 

Jackson  T  Witherspoon  and  Leonard  Schuchman  In  AGARD 
Principles  end  Operational  Aspects  of  Precision  Position  Determi¬ 
nation  Systems  Jul  1979  6  p  refs  (For  primary  document  see 
N80  10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

A  time  transfer  unit  for  use  with  NAVSTAR  satellites  of  the 
global  positioning  system  (GPS)  is  described  This  unit  can  provide 
worldwide  time  transfer  with  an  accuracy  of  better  than 


100  nanoseconds  relative  to  GPS  system  time  Techniques  used 
for  GPS  signal  processing  and  data  reduction  are  summarized 
and  potential  applications  are  discussed  RES 

N80- 10168#  General  Dynamics/ Electronics.  San  Diego.  Calif 
EPHEMERI8  AND  CLOCK  DETERMINATION  IN  GPS 

J  H  Schaibly  and  E  L  Lesley  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determination  Systems 
Jul  1979  7  p  refs  (For  primary  document  see  N80-10154 

01-04) 

Avail  NTIS  HC  A20/MF  A01 

The  data  processing  performed  at  the  GPS  master  control 
station'  is  described  Estimation/ prediction  techniques  are  given 
for  determining  satellite  ephemens  and  clock  behavior  The 
evaluation  ot  the  techniques  is  also  described  RES 

N80- 10169#  Texas  Instruments.  Inc.  Dallas 

TEXAS  INSTRUMENTS  PHASE  1  GPS  USER  EQUIPMENT 

M  J  Borel.  J  N  Damoulakis.  D  R  Delzer.  T  D  Fuchser.  J  H 
Hinderer.  C  R  Johnson,  and  D  J  Pinkos  In  AGARD  Principles 
and  Operational  Aspects  of  Precision  Position  Determination 
Systems  Jul  1979  15  p  refs  (For  primary  document  see 

N80  10154  01-04) 

Avail  NTIS  HC  A20/MF  A01 

The  design  and  fabrication  of  the  Global  Positioning  System 
user  equipment  sets  is  described  The  system  concept  and  design 
permits  maximum  commonality  between  various  system  designs 
through  the  use  of  different  quantities  of  common  modules  to 
satisfy  specific  performance  requirements  Also,  because  of  the 
functional  nature  of  the  modules,  improvements  to  accommodate 
performance  requirements  were  incorporated  with  minimum 
impact  Global  positioning  system  user  equipment  consists  of 
three  different  system  types  the  high  dynamic  user  equipment 
used  in  high  performance  aircraft;  the  missile-borne  receiver  set 
used  in  the  Minuteman  missile  test  program,  and  the  manpack/ 
vehicular  user  equipment  used  in  manned  vehicles  such  as 
trucks,  tanks,  and  jeeps  A  comparison  of  the  major  performance 
requirements  of  these  systems  is  presented  Additional  information 
regarding  the  three  systems  is  presented  following  a  discussion 
of  the  receiver,  the  processor,  and  the  navigation  filter  RES 


N80  10170#  Magnavox  Government  and  Industrial  Electronics 
Co..  Torrance.  Calif  Advanced  Products  Div 

GPS  RECEIVER  OPERATION 

Burton  G  Gtazer  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  Jul  1979  5  p 

(For  primary  document  see  N80-10154  01-04) 

Avail  NTIS  HC  A20/MF  A01 

Different  receiver  configurations  which  are  suitable  for 
applications  having  differing  levels  of  dynamics  of  the  most  vehicle 
and  interference  environments,  are  described  All  configurations 
are  capable  of  accomplishing  certain  fundamental  operations 
satellite  selection,  signal  acquisition,  tracking  and  measurement 
and  data  recovery  After  correction  for  propagation  effects,  signal 
time-of- arrival  measurements  are  used  to  obtain  the  navigation 
solution.  The  limits  of  the  performance  of  the  receivers  are 
described.  R  L  S 


N80-10171#  Aerospace  Corp  .  Los  Angeles.  Calif 
PHASE  2  GPS  RECEIVER  DESIGN  PHILOSOPHY 

Frank  E.  Butterfield  and  Robert  E.  Sung  In  AGARD  Principles 
and  Operational  Aspects  of  Precision  Position  Determination 
Systems  Jul  1979  9  p  ref  (For  primary  document  see 

N80  10154  01-04) 

Avail  I  TIS  HC  A20/MF  A01 

The  development  of  the  Global  Positioning  System  (GPS) 
User  System  Segment  is  discussed  as  well  as  the  development 
objectives,  program  plan  and  a  brief  review  of  development 
activities  A  discussion  of  user  requirements,  host  vehicle 
interfaces  and  integration,  definition  of  user  equipment  set 
configurations  and  the  elements  of  a  Design  to  Cost  (DTC)/Life 
Cycle  Cost  (LCC)  program  is  presented  The  GPS  Phase  2  User 
Equipment  (UE)  DTC/LCC  program  objectives  and  tasks  required 
to  accomplish  these  objectives  are  described  The  modular  design 
concept,  which  embraces  the  use  of  a  limited  inventory  of  standard 
function  replaceable  hardware  and  computer  program  or  software 
modules  to  implement  specific  operational  building  blocks,  to  be 
uniquely  arranged  for  the  synthesis  of  differing  UE  sets,  is 
presented  along  with  the  flexible  interface  module  concept  and 
the  form,  fit  and  function  approach  to  integration  M  M  M 
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*•0  10172#  Lincoln  Lab  Mass  Insl  of  lech  Lexington 

PERFORMANCE  ENHANCEMENT  OF  THE  GPS  RECEIVER 
BY  DATA  FREE  OPERATION 

J  R  Sklar  and  L  L  Horowitz  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determination  Systems 
Jul  1979  6  p  refs  Sponsored  by  AF  (For  primary  document 

see  N80  10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

The  operation  of  a  receiver  designed  to  receive  the  signal 
transmitted  by  a  Global  Positioning  System  (GPS)  satellite  in 
the  dynamic  environment  experienced  by  a  high  performance 
tactical  aircraft  is  presented  Because  the  GPS  signal  is  modulated 
with  system  data  the  signal  energy  is  spread  over  «*  50  Hz 
band  as  a  result  there  is  a  limit  to  the  noise  filtering  that  can 
be  performed  If  this  data  were  removed  or  (equivalently)  stored 
m  the  recei't-'*  additional  filtering  could  be  employed  and  other 
changes  made  in  the  receiver  to  improve  the  noise  (and/or 
jamming)  immunity  The  quantitative  effects  of  these  changes 
are  derived  M  M  M 

N80-10173#  Draper  (Charles  Starkl  Lab.  Inc  Cambridge.  Mass 

INTEGRATION  OF  GPS  WITH  INERTIAL  NAVIGATION 
SYSTEMS 

Duncan  B  Cox.  Jr  In  AGARD  Principles  and  Operational 
Aspects  of  Precision  Position  Determination  Systems  1979 
10  p  refs  (For  primary  document  see  N80  10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

Benefits  and  means  of  integrating  GPS  and  inertial  systems 
are  described  Emphasis  was  placed  on  the  data  to  be  transferred 
and  the  operations  to  be  performed  in  attaining  varying  degrees 
of  integration  An  understanding  of  the  mechanisms  and  degrees 
of  complexities  involved  was  given,  as  well  as  a  perspective  on 
the  technical  issues  that  are  involved  in  the  integration  problem 
It  was  concluded  that  very  substantial  performance  improvements 
can  be  obtained  through  integration  of  GPS  and  inertial  systems 
in  comparison  to  what  can  be  achieved  by  either  system  alone 
Some  of  the  improvements  are  only  achieved  through  substantial 
increases  in  system  complexity  M  M  M 

N80  10174#  Teledyne  Systems  Co  Northndge  Calif 

APPLICATION  OF  GPS  TO  LOW  COST  TACTICAL  WEAP 
ONS 

A  F  Schmitt  and  J  J  Bowden  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determmational  Systems 
1979  10  p  refs  (For  primary  document  see  N80  10154  01  04) 

(Contract  F08635  76  C  0343) 

Avail  NTIS  HC  A20/MF  A01 

A  navigation  receiver  employing  the  Global  Positioning  System 
(GPS)  navigation  satellites  signals  is  described  which  capitalizes 
upon  initialization  at  the  launch  point  so  as  to  achieve  considerable 
simplification,  and  hence  low  unit  cost  An  excellent  application 
of  such  a  mother  daughter  design  is  to  the  guidance  of  tactical 
weapons  wherein  the  launch  facility  (ground  launcher  or  aircraft) 
is  presumed  equipped  with  a  full-capability  GPS  navigation  set 
suitable  for  the  initialization  of  the  simplified  receiver  Once 
initialized  with  GPS  data  (satellite  orbital  parameters  and  clock 
corrections)  and  synchronized  to  track  the  received  signals,  this 
receiver  is  thereafter  fully  capable  of  autonomous  navigation 
including  signal  reacquisition  following  any  signal  outage  periods 
Mission  time  following  launch  must  be  limited  to  no  more  than 
an  hour  or  so  to  minimize  degradations  in  accuracy  a  constraint 
of  little  concern  in  most  tactical  applications  M  M  M 

N80-10175#  Gilbert  (Glen  A  )  and  Associates.  Washington.  D  C 
CIVIL  APPLICATIONS  OF  NAVSTAR  GPS 

Glen  A  Gilbert.  E  H  Martin  (Magnavox  Government  and  Industrial 
Electronics  Co  .  Silver  Spring.  Md  ).  Denis  Symes  (Urban  Mass 
Transportation  Adminstration).  and  Carl  Matthews  (Maritime 
Administration)  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  1979  26  p  refs 

(For  primary  document  see  N80-10154  01  04) 

Avail  NTIS  HC  A20/MF  A01 

Various  aspects  of  potential  evil  applications  of  the  U  S 
Department  of  Defense  satellite  based  NAVSTAR  Global 
Positioning  System  (GPS)  are  discussed  Land  sea  and  air 
applications  are  covered  It  was  concluded  that  the  GPS  offers 
many  promising  potential  civil  applications  However  certain 
questions  need  to  be  resolved  before  international  civil  applica 
tion  of  GPS  can  be  implemented  M  M  M 

N80  101760  RockwelMntemational  Corp  Downey  Calif  Space 
Div 

LAUNCH  VEHICLES 


William  Nissim  and  Curt  J  Roller  In  AGARD  Principles  and 
Operational  Aspet  ts  of  Precision  Position  Determination  Systems 
1979  15  p  (For  primary  document  see  N80  10164  01  04i 

Avail  NTIS  HC  A20.MF  A01 

The  launch  vehicles  and  upper  stages  are  described  The 
physical  and  performance  characteristics  and  the  expected 
operational  procedure  based  on  data  obtained  bom  va*<o  -s 
Rockwell  International  publications  « for  shuttle)  and  from 
representatives  of  General  Dynamics  (for  Atlas'  and  Fairchild 
1  foe  the  stage  vehicle)  are  included  Potential  system  improvements 
for  the  operational  phase  which  are  expet  ted  to  result  »n  satellite 
weight  growth  tan  be  accommodated  hy  launch  and  stage 
vehicle  growth  options  M  M  M 

N80  10177#  California  Umv  Los  Angeles  School  of 
Engineering  and  Applied  Science 

ALTERNATE  CONSTELLATIONS  FOR  THE  GLOBAL  POSI 
TIONING  SYSTEM 

Hosam  E  Emara  Shabaik  In  AGARD  Principles  and  Operational 
Aspects  of  Precision  Position  Determination  Systems  19  79 
37  p  refs  t F or  primary  document  see  N80  10154  01  04) 

Avail  NTIS  HC  A20.  MF  A01 

Different  satellite  constellations  were  studied  comparatively 
with  the  base  line  constellation  considering  both  coverage  and 
precision  requirements  Increasing  the  orbital  period  provided 
better  satellite  visibility  and  higher  accuracy  of  navigation  Higher 
orbital  inclination  angles  moved  t fie  better  i  overed  areas  to  higher 
latitudes  Increasing  the  number  of  orbital  planes  is  thought  to 
be  more  effective  in  gaming  hetter  performance  than  increasing 
the  number  of  satellites  per  plane  General  directions  and 
guidelines  to  be  followed  for  designing  constellations  for  the 
Global  Positioning  System  are  presented  K  L 

N80  10178#  Ca.iforma  Umv  Los  Angeles  School  of 
Engineering  and  Applied  Science 

ON  THE  OPTIMAL  SELECTION  OF  SATELLITES  IN  GPS 

Katsumi  Ohmshi  In  AGAHD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  1979  5  p  efs 

iFor  primary  document  see  N80  10154  01  04i 
Avarl  NTIS  HC  A20  MF  A01 

An  analytical  method  is  given  for  the  optimal  selection  of 
four  satellites  for  estimation  of  the  user  s  position  m  global 
positioning  systems  (GPS)  The  problem  is  discussed  completely 
within  the  framework  of  linear  estimation  theory  which  converts 
the  optimal  selection  of  satellites  into  the  optimal  orientation  of 
four  antennas  An  estimator  equation  is  presented  which  is  shown 
to  give  good  estimation  results  The  four  satellites  to  be  selected 
are  obtained  by  directly  minimizing  the  determinant  of  the 
covariance  of  the  estimation  error  K  L 

N80-10179#  Naval  Air  Development  Center.  Warminster  Pa 
Sensors  and  Avionics  Technology  Directorate 

THE  EVOLUTION  OF  JTIDS 

Ronald  S  Vaugh  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  1979  3  p  (For 

primary  document  see  N80-10154  01-04) 

Avail  NTIS  HC  A20/MF  A01 

The  genesis  of  predecessor  programs  to  the  Joint  Tactical 
Information  Distribution  System  (JTIDS)  is  traced  and  the  reasons 
for  merging  them  into  a  joint  services  development  program  are 
given  In  addition,  the  major  technology  evolution  affecting  the 
JTIDS  engineering  approach  is  discussed  K  L 

N80-10180#  JTIDS  Program  Office,  Hanscom  AFB  Mass 
Engineering  Div 

JTIDS  SYSTEM  OVERVIEW 

Roy  L.  Eisenberg  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  1979  6  p  (For 

primary  document  see  N80-10154  01-04) 

Avail  NTIS  HC  A20/MF  A01 

The  navigation  communications,  and  identification  functions 
of  JTIDS  are  described  The  JTIDS  development  program  and 
implementation  concepts  are  discussed  and  operational  require 
ments  are  summarized  K  L 

N80-10181#  Naval  Air  Development  Center  Warminster  Pa 
Communications  and  Navigation  Technology  Directorate 

NAVIGATION  ARCHITECTURE 

Lawrence  Newman,  ed  ,n  AGARD  Principles  and  Operational 
Aspects  of  Precision  Position  Determination  Systems  1979 
17  p  refs  (For  primary  document  see  N80  10154  0104) 

Avail  NTIS  HC  A20/MF  A01 
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The  JTIOS  relative  navigation  «  apabiiiy  is  disLussetl  The 
relative  navigation  system  establishes  the  ta<  heal  yurt  resolves 
the  grid  lock  problem  improves  on  board  system  accuracy  ami 
shares  community  navigation  resources  Potential  appluatmns  of 
the  a<  tv  anted  development  morlel  system  and  technological 
issues  of  JTIDS  auhiter  ture  an*  explored  K  L 

MM)  10182#  Ndv.il  An  Development  Center  Warminstei  Pa 
INTEGRATED  TACTICAL  NAVIGATION  SYSTEMS  (ITNS) 

Edward  Dinte*  and  James  D  Bivin  In  AGARO  Principles  and 
Operational  Aspects  of  Precision  Position  Determination  Systems 
>9  79  7  p  i For  primary  document  see  N80  10T54  01  04> 

Avail  NTlS  HC  A20  MF  A01 

An  integrated  tactical  navigation  systems  -ITNS*  whu.h 
combines  range  measurements  between  vehicles  with  self 
contained  dead  <ei  konmg  to  achieve  accurate  tactical  navigation 
m  $pde  of  qeoyraphic  navigation  error  is  examined  The  five 
demonstration  tests  performed  and  their  associated  results  u’e 
discussed  The  feasibility  of  the  iTNS  concept  the  operational 
performance  and  tactical  utility  of  the  I  INS  concept  and  the 
benefits  of  the  ITNS  to  the  sea  control  sh.ps  and  flight  contro' 
operations  a*e  determined  A  W  H 

NSO  10183#  ITT  Avionics  Nubey  N  J  CNi  Systems  Dept 
JTIOS  THE  ISSUE  OF  FREQUENCY  SELECTION 

Jack  Rubm  and  Sven  H  Dodmgton  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determination  Systems 
t979  5  p  tfor  primary  document  see  N80  10154  01  04 1 
Avail  NTIS  HC  A20/MF  A01 

The  joint  tactical  information  distribution  system  iJTlDS) 
which  features  spread  spectrum  frequency  hopping  high 
performance  digital  communications  is  discussed  >n  relation  to 
the  electromagnetic  spectrum  960  to  1215  MH/>  proposed  tor 
its  operaton  The  compatibility  of  the  JTIDS  with  existing 
navigation  services  -n  this  frequency  band  is  examined  The 
interference  effects  of  existing  Tacen  DME  and  IFF  ATCRBS 
signals  on  JTIDS  operations  is  studied  AWH 

NSO  10184#  Naval  Air  Development  Cente'  Warminster  Pa 
Commumcabon  Navrgahon  Technology  Directorate 

JTIDS  SIGNAL  STRUCTURE 

Gerald  J  Palatucci  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  1979  3  p  'For 

primary  document  see  N80  10154  01  04V 
Avail  NTIS  HC  A20/MF  A01 

The  |omt  tactical  information  distribution  systems  (JTIDS) 
signal  structure  is  described  in  terms  of  a  hybrid  frequency  hopping 
time  hopping  and  direct  sequence  pseudo  noise  spread  spectrum 
system  for  communication  navigation  and  identification  applica 
tions  The  primary  design  constraints  classified  as  either 
fundamental  bounds  or  requirements  bounds  on  the  system  at 
the  outset  of  the  waveform  design  are  described  The  characteris¬ 
tics  of  the  signal  structure  such  as  channel  coding  data 
modulation  and  RF  modulation  are  discussed  A  W  H 

N 80  10185#  Hughes  Aircraft  Co  Fullerton  Calif 
COMMAND  AND  CONTROL  TERMINALS 

Ara  N  Boyajian  In  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  1979  4  p  (For 

primary  document  see  N80  10154  01  041 
Avail  NTIS  HC  A20/MF  A01 

The  systems  configuration  of  the  command  and  control 
terminals  in  the  |Oint  tactical  information  distribution  system 
(JTIDS)  is  discussed  The  units  that  comprise  the  JTIDS  system 
and  the  interrelationship  tretween  the  units  are  described  The 
units  include  the  digital  computer  the  radio  set  control  the 
signal  data  converter  the  antenna  coupler  and  the  high  power 
amplifier  Technology  improvements  in  the  JtfOS  system  are 
discussed  including  areas  of  error  detection  and  correction  surface 
acoustic  wave  devices  and  L  band  power  amplifiers  A  W  H 

N8O10186#  Singer  Kearfott  Wayne  N  J 

AN  URQ  28  JTIDS  CLASS  2  TACTICAL  TERMINAL 

R  Aughey  and  G  Solowey  In  AGARD  Principles  and  Opeiational 
Aspects  of  Precision  Position  Determination  Systems  19  79 
13  p  (For  primary  document  see  N80  10154  01  04' 

Avail  NTIS  HC  A20/MF  A0 1 

The  performance  characteristics  of  the  JTIDS  tactical  aircraft 
terminal  AN/URQ  28  a  low  detectability  cryptographically  secure 
antijam  integrated  communication  and  relative  navigation  system 
are  described  The  tune  divsion  multiple  access  processing 
fu-’Ction  and  the  TACAN  processing  functions  are  examined  The 
navigation  processing  and  capability  of  the  AN -URQ  2R  *s 


discussed  The  mechanical  design  and  the  application  of  each 
unit  in  the  AN/ URQ  28  *s  reported  A  W  H 

N80  10187#  IBM  Federal  Systems  Div  Owego  N  V 

JTIDS  EXPENDABLE  LOW  COST  TERMINAL  DEVELOP 
MENT 

P  D  Danker  R  J  Gianmni  and  I  S  Glickstem  In  AGARD 
Principles  and  Operational  Aspects  of  Precision  Position  Deter 
mutation  Systems  1979  13  p  (For  primary  document  see 

N80  10154  01  04) 

Avail  NTIS  HC  A20,  MF  A01 

Applications  for  low  cost  expendable  JTIDS  compatible 
terminals  <ne  discussed  These  include  weapon  and  RPV  guidance 
and  control  remote  sensors  and  beacons  and  range  mstrumenta 
turn  Expendable  terminals  are  examined  as  extensions  for  the 
other  JTIDS  class  terminals  where  expandability  and  unmanned 
operations  aie  required  and  system  commumr ations  >  ontrol 
resides  with  the  JTIDS  Class  1  2  or  3  terminal  A  W  H 

N80  10188#  Naval  Ocean  Systems  Center  San  Diego  Cald 

INTEGRATION  DEVELOPMENTS 

Albert  Wunsch  >n  AGARD  Principles  and  Operational  Aspects 
of  Precision  Position  Determination  Systems  1979  9  p  refs 

(For  primary  document  see  N80  10’54  01  04' 

Avail  NTIS  HC  A20/MF  A01 

The  integration  of  JTIDS  into  d  platform  is  described  The 
nature  and  scope  of  the  mtedace  required  between  JTIDS  and 
the  systemist  it  must  service  on  various  platforms  is  defined 
Aspects  of  system  inteqiabor  with  the  tactical  data  system  are 
discussed  AWH 

N80  10189#  ITT  Avionics  Nutley  N  J  CNI  Systems  Dept 

DISTRIBUTED  TDMA  AN  APPROACH  TO  JTIDS 
PHASE  2 

Jack  Rubin  In  AGARD  Principles  and  Operational  Aspects  of 

Precision  Position  Determination  Systems  1979  14  p  refs 

(For  primary  document  see  N80  10154  01  04) 

(Contract  N62269  76  C  0105) 

Avail  NTIS  HC  A20/MF  A01 

The  joint  tactical  information  distribution  system  (JTIDS).  a 
tnservice.  multichannel,  multifunction  system  is  reviewed  A  time 
division  multiple  access  (TDMA)  channel  (JTIDS  t)  is  introduced 
to  handle  total  connectivity  information  distribution  for  digital 
communications  and  relative  navigation  The  development  of  a 
channel  architecture  by  DTAMA  to  permit  a  single  terminal  to 
participate  concurrently  in  multiple  independent  functions  or 
network,  which  have  the  flexibility  to  be  structured  and  organized 
in  a  manner  to  efficiently  meet  the  broad  spectrum  of  tactical 
information  distribution  operational  requirements,  is  examined 

AWH 

N80*10190#  ITT  Avionics.  Nutley.  N  J  CNI  Systems  Dept 

JTIDS  ll/DTDMA  COMMAND  AND  CONTROL  TERMIN¬ 
ALS 

Jack  Rubin  and  Joseph  Hemen  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determination  Systems 
1979  7  p  (For  primary  document  see  NSO- 10154  01-041 
Avail  NTIS  HC  A20/MF  A0T 

The  development  of  a  command  and  control  terminal 
employing  the  JTIDS  2/DTDMA  architecture  is  described  The 
functions  of  the  power  amplifier  unit,  the  receiver/transmitter 
unit,  the  signal  processor  unit,  and  the  terminal  processor  unit 
are  examined  The  grouping  of  the  time  scheduling  pseudo  random 
control,  and  transmission/ reception  control  are  presented 

AWH 

N80-1019Y#  ITT  Avromcs.  Nutley.  N  J  CNI  Systems  Dept 
JTIDS  ll/DTDMA  TACTICAL  TERMINAL 
Joseph  Hemen  and  Jack  Rubin  In  AGARD  Principles  and 
Operational  Aspects  of  Precision  Position  Determmatir  Systems 
1979  6  p  ref  (For  primary  document  see  N80  10154  *,1-041 
(Contract  N62269  76  C  0105) 

Avail  NTIS  HC  A20/MF  A01 

The  JTIDS  2  tactical  terminal  which  provides  antijam,  digital 
data/voice  commumcations.  and  relative  navigation  in  the  DTDMA 
and  TDMA  architectures,  is  examined  The  functions  and 
capabilities,  the  overall  design,  the  integration  and  installation 
into  airborne  platforms,  and  the  projected  production  configuration 
of  the  terminal  are  described  AWH 

N80  12082#  Advisory  Group  for  Aerospace  Reseaich  and 
Development  Nemlly  Sur  Seine  (France! 
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IMPACT  OF  GLOBAL  POSITIONING  SYSTEM  ON 
GUIDANCE  AND  CONTROLS  SYSTEMS  DESIGN  OF 
MILITARY  AIRCRAFT.  VOLUME  1 

G  C  Howell  ed  (Royal  Aircraft  Establishment?  Sep  1979 
43  p  refs  2  Vol 

iAGARO  AR  147  VoM  ISBN  92  835  1339-81  Avail  NTIS 
HC  A03/ME  A01 

Contents  1 1  >  to  study  the  application  of  GPS  to  interdiction, 
ground  attack  interception  and  close  combat  aircraft.  (2)  to 
determine  the  extent  which  improved  performance  or  new 
capabilities  are  made  possible  (3)  to  study  the  integration  of 
GPS  into  guidance  and  control  systems,  determine  the  impact 
on  system  design  and  indicate  where  simplification  and  cost 
savings  may  be  brought  about  and  (4)  to  make  recommendations 
for  further  and  more  detailed  study  of  the  most  promising 
applications  M  M  M 


X80  72056#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

USE  OF  PRECISION  POSITIONING  SYSTEMS  BY  NATO. 
VOLUME  2  (U) 

Jan  1977  82  p  This  document  is  not  available  from  the 

NASA  ST1  Facility  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARD  AR  88  Vol-2)  NATO  Secret  report 


The  potential  applications  within  NATO  of  a  precision 
positioning  system  as  exemplified  by  the  US  NAVSTAR  Global 
Positioning  System  are  considered  Emphasis  is  placed  on  a 
qualitative  and  quantitative  evaluation  of  the  impact  of  increased 
position  information  accuracy  on  the  tactical  air  attack  capability 
of  NATO  in  Europe  in  the  1980s  and  beyond  JM  S 


X80  72057  #  Advisory  Group  for  Aerospace  Research  and 
Development  Paris  (France) 

USE  OF  PRECISION  POSITIONING  SYSTEMS  BY  NATO. 
VOLUME  3  (U) 

Nov  1977  106  p  This  document  is  not  available  from  the 

NASA  ST1  Facility  All  requests  must  be  directed  to  AGARD 
Hq 

(AGARD  AR  88  Vol  3)  NATO  Secret  report 

The  feasibility  of  a  secure  and  very  precise  precision 
positioning  system  (PPS)  is  examined  Emphasis  is  placed  on 
the  aff  weather  attack  capability  on  quasi  stationary  targets 
Application  of  PPS  to  manned  and  unmanned  aircraft,  as  well 
as  stand-off  missiles  is  considered  The  need  for  a  unified 
command,  control,  and  communications  system  is  identified 

JMS 
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Includes  aircraft  simulation  technology 
For  related  information  see  also  18  Spacecraft  Design. 
Testing  and  Performance  and  39  Structural  Mechanics 

N77-24107#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  If  ranee) 

FLIGHT  TEST  TECHNIQUES 

Apr  1977  415  p  In  ENGLISH  partly  in  FRENCH  Con! 

Proc  of  the  Flight  Mechanics  Panel  Symp  Porz  Wahn.  W 
Germany.  11-14  Oct  1976 

(AGARD  CP  223.  ISBN  92  835  01 94  2)  Avail  NTIS 

HC  A18/MF  A01 

Techniques  used  in  flight  clearance  of  the  basic  air  vehicles 
including  flight  control  systems  engines  engine  inlet  systems 
etc  and  the  externally  carried  weapons  are  described  along 
with  techniques  used  in  weapon  system  development  Instrumen 
tation  systems  and  components,  data  transmission  data 
processing.  airborne  displays  and  computers  and  real  time  flight 
test  analysis  and  monitoring  are  among  the  topics  discussed 
For  individual  titles,  see  N77-24108  through  N77  24132 

N77-24108/jf  Air  Force  Flight  Test  Center  Edwards  AfB  Cal'* 

FLIGHT  CONTROL  SYSTEM  STRUCTURAL  RESONANCE 
ANO  LIMIT  CYCLE  RESULTS 

Paul  W  Kirsten  fn  AGARD  Flight  Test  Tech  Apr  197  7 
17  p  (For  primary  document  see  N77  24107  15-051 
Avail  NTIS  HCA18/MFA01 

Theory  testing,  and  results  pertaining  to  limn  cycle  and 
Structural  resonance  characteristics  of  aircraft  flight  control  are 
presented  Methods  for  insuring  that  limit  cycling  and  structural 
resonance  do  not  occur  unexpectedly  during  flight  are  suggested 
Ground  tests  and  inflight  envelope  expansion  tests  were  used 
with  success  m  the  past  to  determine  limit  cycle  and  structural 
resonance  characteristics  Data  obtained  from  these  tests  are 
presented  for  several  aircraft  Also,  control  system  modifications 
made  on  several  aircraft  to  eliminate  control  system  instabilities 
which  were  uncovered  through  ground  testing  are  mclu  id 
Additional  topics  are  discussed  which  include  digital  sampling 
effects  on  limit  cycle  characteristics,  large  amplitude  saturation 
limit  cycles,  and  pilot-m-the-loop  instabilities  Author 

N77-24109#  Hawker  Siddeley  Aviation  Ltd  Dunsfold  (England! 
FLIGHT  TESTING  TECHNIQUES.  AUTUMN  1976 

R  J  Poole  fn  AGARD  Flight  Test  Tech  Apr  1977  17  p 

(For  primary  document  see  N77-24707  75-05) 

Avail  NTIS  HC  A18/MF  A01 

A  test  program  to  demonstrate  the  aircraft  s  controllability 
in  and  the  recovery  procedure  from  a  spin  formulated  with 
reference  to  spinning  tunnel  tests  is  described  Data  presented 
are  gathered  using  the  aircraft's  PCM  recording  equipment  and 
telemetered  records  observed  by  flight  test  engineers,  together 
with  the  safety  ground  pilot,  while  the  spins  were  being  executed 
This  instrumentation  together  with  the  pilot  displays  and  warnings 
m  the  cockpit  are  described  The  recovery  procedures  to  be 
adopted  and  the  pilots'  qualitative  assessment  of  then  effective¬ 
ness  are  included  Author 

N77-24110f|f  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

METHODS  AND  TECHNIQUES  OF  GROUND  VIBRATION 
TESTING 

Gerard  Pia/zoli  fn  AGARD  Flight  Test  Tech  Apr  197  7  9  p 

refs  In  FRENCH.  ENGLISH  summary  (For  primary  document 
see  N77  24107  15  05) 

Avail  NTIS  HC  A18/MF  A01 

Flight  vibration  tests,  an  important  and  sophisticated  part  of 
the  aeroelastic  research  carried  out  for  prototype  clearance  and 
certification  of  production  aircraft,  are  described  along  with 
methods  used  for  dynamic  investigations  of  structural  stability 
The  different  techniques  for  delivering  excitation  forces  the  special 
equipment  of  measurement  and  conditioning,  and  present  methods 
of  data  processing  and  analysis  are  illustrated  Typical  installations 
on  aircraft  of  various  types  are  described  Author 


N77-24111#  British  Aircraft  Corp  Preston  (England)  Military 
Aircraft  Div 

TORNADO  FLIGHT  LOAOS  SURVEY 


D  W  Altham.  D  K  Potter  J  Nuscheler  (Messerschmitt  Boelkow 
Blohm  GmbH.  Munich),  and  W  Seidel  (Messerschmitt  Boelkow 
Blohm  GmbH.  Munich)  fn  AGARD  Flight  Test  Tech  Apr 
1977  16  p  refs  (For  primary  document  see  N77  24107  15-05) 
Avail  NTIS  HC  A18/MF  A01 

Flight  loads  survey  instrumentation  and  its  calibration,  date 
acquisition  and  analysis  techniques,  and  a  flight  test  program 
for  the  TORNADO  aircraft  are  described  Several  examples  of 
test  results  are  given  and  discussed  Author 

N77-241120  British  Aircraft  Corp  Preston  (England)  Military 
Aircraft  Div 

THE  EFFECT  OF  A  COMMAND  AND  STABILITY  AUGMEN 
TATION  SYSTEM  ON  FLIGHT  TESTING 

T  B  Saunders  fn  AGARD  Flight  Test  Tech  Apr  1977  16  p 
refs  (For  primary  document  see  N7  7  24107  15-05; 

Avail  NTIS  HC  A18/MF  A01 

The  influence  of  a  CSAS  on  flight  test  procedures  analysis 
techniques  and  instrumentation  requirements  is  discussed  and 
•s  shown  to  be  a  Significant  factor  m  promoting  developments 
in  these  three  areas  Current  handling  qualities  criteria  are 
considered  in  relation  to  the  CSAS  Some  handling  qualities 
requirements  are  wntten  in  terms  that  cover  the  introduction  of 
major  new  concepts  like  the  CSAS  Author 

N77-24113#  Aeronautical  Systems  Div  Wright  Patterson  AFB. 
Ohio 

DEVELOPMENT  FLIGHT  TEST  TECHNIQUES  FOR  DIGITAL 
MULTIMODE  FLIGHT  CONTROL  SYSTEMS 

David  L  Cadetor  In  AGARD  Flight  Test  Tech  Apr  1977 
14  p  refs  (For  primary  document  see  N77  24107  15-05) 

Avail  NTIS  HC  A  1  8  M F  A01 

A  technique  that  assesses  the  aircrafts  ability  to  allow  the 
pilot  to  perform  precision  tracking  tasks,  such  as  air  to  air  gunnery 
and  air  to  ground  weapon  delivery  is  described  Data  requirements, 
evaluation  criteria  and  examples  of  how  the  technique  is  used 
•n  fl-ght  test  programs  are  included  along  with  a  discussion  of 
merits  and  limitations  of  the  technique  Author 

N77  24114#  Briiish  Aircraft  Corp  (Operating)  Ltd.  Bristol 
(England)  Commercial  Aircraft  Div 

FLIGHT  ASSESSMENT  AND  DEVELOPMENT  OF  THE 
CONCOROE  INTAKE  SYSTEM 

D  P  Mornss  In  AGARD  Flight  Test  Tech  Apr  1977  42  p 

(Fnr  primary  document  see  N77  24107  1  5  05) 

Avail  NTIS  HCA18/MFA01 

The  rapid  exposure  and  resolution  of  problems  were  the 
prime  objectives  of  the  flight  investigation  program,  devised  to 
exploit  fully  the  advantage  of  preflight  prediction  of  potential 
problem  areas  An  account  of  the  flight  investigation,  including 
a  description  of  the  test  techniques  employed,  cs  placed  in 
perspective  by  a  brief  lecapilulatron  of  the  design  of  the  engine 
air  inlet  system  and  the  associated  fundamental  control  concepts 
The  impact  of  flight  investigation  cn  the  evolution  of  the 
certification  standaid  aircraft  is  apparent  e  g  modification  of 
the  prototype  standard  wing  leading  edge  to  improve  surge  free 
negative  incremental  normal  acceleration  capability,  and  suppres 
sion  of  local  reference  pressure  sensing  for  automatic  air  inlet 
control  m  favor  of  computed  reference  signals  derived  from  central 
air  data  sources  in  similar  contex  the  clear  emergence  of  the 
necessity  to  place  reliance  on  flight  test  data  as  the  basis  of 
formulation  of  the  production  standard  air  inlet  control  system 
functional  laws  is  of  paramount  significance  Flight  determination 
of  the  sensitivity  of  engine  surge  thresholds  and  hence  the  effective 
maneuver  Mach  Number,  and  throttling  limits,  to  systematic 
vanat'on  of  inlet  geometry  proved  to  be  essential  The  delicate 
balance  between  me  requirements  of  performance,  mlet/engine 
compatibility  and  simplicity  of  crew  management,  dictated  by 
considerations  of  commercial  viability,  was  achieved  by  the  air 
inlet  control  system  laws  so  derived  Author 

N77-24116#  Royal  Aircraft  Establishment  Farnborough 
(England) 

WEAPONS  TESTING  TECHNIQUES 

F  J  Bigg,  N  Tart  (Cape  Engineering  Ltd  .  Warwick.  Eng  )  and 
D  A  Williams  (Cranfield  Inst  of  Technology)  fn  AGARD  Flight 
Test  Tech  Apr  1977  13  p  refs  (For  primary  document  see 

N77  24107  15-05) 

Avail  NTIS  HC  A18/MF  A01 

The  philosophy  adopted  by  the  Directorate  of  Air  Armament 
MOD  (PE)  United  Kingdom  and  the  Air  Armaments  Department. 
Royal  Aircraft  Establishment.  Farnborough  m  obtaining  expenmen- 
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tal  information  relevant  to  the  design  and  clearance  of  free  fall 
weapons  and  associated  carnage  equipment  is  described  A 
number  of  instrumented  stores  which  were  developed  as  a  result 
are  described  in  some  detail,  and  the  conclusions  are  presented 

Author 

N77-24116#  National  Gas  Turbine  Establishment.  Pyestock 
(England) 

SUPERSONIC  POWERPLANT  TESTING  FOR  PREFLIGHT 
PERFORMANCE  EVALUATION 

G  G  Annear  In  AGARD  Flight  Test  Tech  Apr  1977  12  p 

refs  (For  primary  document  see  N77  24107  15-05) 

Avail  NTIS  HCA18/MFA01 

The  facilities  used  to  evaluate  the  performance  at  supersonic 
speeds  of  complete  propulsion  units,  (inlet,  engine  and  exhaust 
system)  is  described  The  way  in  which  ground  level  test  bed 
data  are  used  to  predict  flight  performance,  and  how  the  prediction 
may  be  refined  by  the  use  of  altitude  Cell  data  are  discussed 

Author 

N77-24117#  National  Gas  Turbine  Establishment.  Pyestock 
(England) 

PROCEDURES  FOR  THE  MEASUREMENT  OF  ENGINE 
THRUST  IN  FLIGHT 

J  C  Ascough  In  AGARD  Flight  Test  Tech  Apr  1977  19  p 

refs  (For  primary  document  see  N77-24107  15-05) 

Avail  NTIS  HCA18/MFA01 

General  principles  of  thrust  and  drag  accounting  are  discussed, 
the  essential  fluid  flow  relationships  on  which  measurements 
are  based  are  presented,  and  the  necessary  testing  of  model 
components  and  full  scale  engine  is  indicated  A  strong  emphasis 
in  placed  upon  error  estimation  and  thrust  option  management 

Author 

N77-24118#  Techmsche  Hogeschool.  Delft  (Netherlands)  Dept 
of  Aerospace  Engineering 

ESTIMATION  OF  DRAG  AND  THRUST  OF  JET  PROPELLED 
AIRCRAFT  BY  NON  STEADY  FLIGHT  TEST  MANEUVERS 

J  A  Mulder  and  J  M  VanSliedregt  In  AGARD  Flight  Test 
Tech  Apr  1977  30  p  refs  (For  primary  document  see 

N77  24107  15  05) 

Avail  NTIS  HC  A18/MF  A01 

When  measuring  aircraft  performance  or  lift-drag  characteris¬ 
tics  in  steady  or  nonsteady  flight  numerical  apriori  information 
»s  required  from  engine  (altitude)  test  facilities  for  an  accurate 
determination  of  engine  thrust.  It  is  shown  that  this  need  for 
apnori  information  may  be  eliminated  by  an  inflight  calibration 
of  the  measuring  probes  for  engines  gross  thrust  and  mass  flow 
simultaneously  with  the  measurement  of  the  aircraft  lift-drag 
characteristics  Results  are  presented  of  9  nonsteady  flight  test 
maneuvers  with  a  Hawker  Hunter  mk  VII  jet  aircraft  at  10  000. 
20  000.  and  30.000  ft  nominal  flight  altitude  8esides  lift-drag 
characteristics  and  engine  gross  thrust  and  mass  flow  calibration 
factors,  several  alternative  performance  characteristics  as  excess 
thrust  in  horizontal  flight  and  also  stability  and  control  characters 
tics  may  be  deduced  from  the  measurements  The  validity  of 
the  flight  test  results,  in  particular  with  respect  to  the  inflight 
calibration  of  the  gross  thrust  and  mass  flow  measuring  probes 
is,  because  of  the  particular  aircraft  exploited  for  the  flight  tests, 
restricted  to  the  case  of  a  socalled  straight  jet  engine  configuration 
and  a  non- flexible  aircraft  Author 

N77-24119#  Dormer-Werke  GmbH.  Fnedrichshafen  (West 
Germany). 

FLIGHT  TESTING  AND  EVALUATION  TECHNIQUES  FOR 
THE  DETERMINATION  OF  HANDLING  QUALITIES 

Horst  Wuennenberg  and  Ulrich  VonMeier  In  AGARD  Flight 
Test  Tech  Apr  1977  13  p  refs  (For  primary  document  see 

N77  24107  15-05) 

Avail  NTIS  HC  A18/MF  A01 

The  techniques  of  handling  qualities  determination  in  flight 
testing  are  discussed  The  mam  targets  for  flight  testing  are 
described  and  examples  from  the  Alpha  Jet  flight  testing  are 
presented  It  is  proposed  to  present  the  necessary  information 
for  flight  manual  and  certification  documentation  (pilot  com¬ 
ments.  flight  test  evaluation,  and  theoretical  calculations)  in  table 
form  Author 

N77  24120#  Air  Force  Flight  Test  Center.  Edwards  AFB.  Calif 
A  MISSION  ORIENTED  FUGHT  TEST  TECHNIQUE  FOR 
IDENTIFYING  AIRCRAFT  AND  FLIGHT  CONTROL  SYSTEM 
TRANSFER  FUNCTIONS 

Thomas  R  Twisdale.  Gerald  L  Jones,  and  Tice  A  Ashurst  In 
AGARD  Flight  Test  Tech  Apr  1977  14  p  refs  (For  primary 

document  see  N77-24107  15  05) 


Avail  NTIS  HC  A18/MF  A01 

Data  analysis  techniques  were  developed  at  the  Air  Force 
Flight  Test  Center  (AFFTC)  which  offer  unique  and  quantitative 
insights  into  pilot  in  -the -loop  handling  qualities  These  data 
analysis  techniques,  called  System  Identification  From  Tracking 
(SIFT),  are  based  on  time  senes  analysis  procedures  These 
procedures  are  used  to  perform  a  frequency  domain  evaluation 
of  data  obtained  during  closed-loop,  miss'on  oriented  precision 
tracking  maneuvers  Normal  stability  and  contrc'  test  parameters 
are  measured  and  recorded  in  the  time  domam  during  the 
maneuver  As  many  as  four  of  these  parameters  are  selected  as 
multiple  inputs  to  the  system  being  evaluated  and  one  parameter 
is  selected  as  the  system  response  These  time  domain  data 
are  Fourier  transformed  into  the  frequency  domain,  where  spectraJ 
content,  multiple  frequency  response  transfer  functions,  and 
coherence  functions  are  estimated  and  plotted  Depending  on 
the  parameters  selected  for  analyr/s.  either  the  flight  control 
system  (or  its  components),  or  the  airframe  aerodynamics,  or 
the  total  system  characteristics  (control  system  plus  aerodynamics) 
may  be  identified  Interim  results  show  that,  for  the  aircraft 
being  analyzed,  lateral-directional  coupling  into  the  pitch  axis 
has  an  unexpected  and  apparently  significant  impact  on  longitu¬ 
dinal  handling  qualities,  even  for  small  angles  of  attack  and 
sideslip.  Author 

N77-24121#  Air  Force  Flight  Test  Center.  Edwards  AFB,  Calif 

Systems  Engineering  Branch 

OVERALL  AIRCRAFT  SYSTEMS  EVALUATION 

Frank  N  Lucero  and  Charles  E  Adolph  In  AGARD  Flight  Test 

Tech  Apr.  1977  13  p  (For  primary  document  see  N7 7-24107 

15-05) 

Avail  NTIS  HC  A18/MF  A01 

The  managerial  and  test  procedures  used  by  personnel  at 
the  Air  Force  Flight  Test  Center  to  plan,  conduct,  and  report  on 
overall  aircraft  systems  test  programs  are  described  Author 

N77-24122#  National  Aerospace  Lab  .  Amsterdam  (Netherlands) 

DETERMINATION  OF  ANTENNA  RADIATION  PATTERNS. 
RADAR  CROSS  SECTIONS  AND  JAM-TO  SIGNAL  RATIOS 
BY  FLIGHT  TESTS 

0  B  M  Pietersen.  G  J  Alders,  and  R  B  A  Wasch  In  AGARD 
Flight  Test  Tech  Apr  1977  6  p  (For  primary  document  see 

N77-24107  15-05) 

Avail  NTIS  HC  A18/MF  A01 

A  data  acquisition  and  processing  method,  aimed  at  the 
determination  of  radiation  patterns  of  airborne  equipment  is 
described  The  data  acquisition  procedure  and.  more  specific, 
the  data  processing  and  presentation  schemes  used  are  empha¬ 
sized  Author 


N77  24123#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  Fuer 
Flugfuehrung. 

REAL  TIME  OATA  TRANSMISSION  AND  PROCESSING  FOR 
THE  DETERMINATION  OF  AIRCRAFT  ANTENNA  RADIA¬ 
TION  PATTERNS 

Helmut  Bothe  In  AGARD  Flight  Test  Tech  Apr  1977  lip 
refs  (For  primary  document  see  N77  24107  15-05) 

Avail  NTIS  HC  A 18/MF  A01 

A  measuring  system  determining  aircraft  antenna  radiation 
patterns  in  flight  is  described  Measuring  system  requirements 
and  configuration  are  outlined  Real  time  data  processing  and 
quick-look  monitoring  during  flight  tests  are  enabled  by  a  telemetry 
system,  the  state  of  which  is  described  Author 


N77-24124#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugfuehrung 

HYBRID  REFERENCE  SYSTEMS  FOR  FLIGHT  TESTING 

Heinz  Winter  and  Ulrich  Brokof  In  AGARD  Flight  Test  Tech 
Apr  1977  15  p  refs  (For  primary  document  see  N77-24107 

15-05) 

Avail  NTIS  HC  A18/MF  A01 

Hybrid  reference  systems  consisting  of  ground-based 
measuring  equipment  (tracking  radar,  long  sitance  radar)  and 
on-board  sensors  (Doppler  or  inertial  navigation  systems)  were 
analyzed  with  respect  to  the  accuracy  of  position,  velocity,  and 
attitude  measurement.  Flight  experiments  demonstrated  that  the 
high  accuracies  required  for  weapon  guidance  systems  testing 
can  be  obtained  with  such  systems  Author 
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N77-24126#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugfuehrung 

FUGHT  TESTING  OF  DISPLAYS  IN  A  HELICOPTER 

R  Beyer  In  AGARD  Flight  Test  Tech  Apr  1977  11  p  refs 

(For  primary  document  see  N77-24107  15-05) 

Avail  NTIS  HCA18/MFA01 

Electro-optical  sensors  and  electronic  displays  for  a  future 
helicopter  avionics  system  may  extend  the  flexibility  of  helicopter 
operation  at  mght  and  in  bad  weather  Flight  tests  were  made 
with  a  simulated  system  which  presented  a  combination  of 
flight  instruments  and  an  image  of  the  terrain  to  the  pilot  Means 
were  developed  to  assess  flight  performance  and  pilot  strain  in 
flights  with  the  system  and  some  of  the  measures  and  the 
results  obtained  are  discussed  Author 

N77-24126#  Royal  Aircraft  Establishment.  Farnborough 
(England)  Dept  of  Instrumentation  and  Trials. 

ANGULAR  MOTION  SENSING  WITH  GAS  ROTORS 
W  R  MacDonald  In  AGARD  Flight  Test  Tech  Apr  1977 
26  p  refs  (For  primary  document  see  N77-24107  15-05) 

Avail  NTIS  HC  A18/MF  A01 

Angular  motion  transducers  based  on  a  gas  rotor  are 
discussed  These  exploit  the  fact  that  when  a  coil  of  tube  containing 
gas  experiences  angular  acceleration,  a  pressure  proportional  to 
the  acceleration  is  generated  The  pressure  is  measured  by  a 
capacitive  membrane  sensor  and  depending  on  the  design 
characteristics,  outputs  representing  angular  acceleration,  vibratory 
angular  displacement,  or  vibratory  angular  velocity  may  be 
obtained  The  design  and  performance  of  these  three  types  of 
transducer  are  discussed  in  detail  and  examples  of  practical 
instruments  are  given.  Gas  rotor  transducers  display  characteristics 
similar  to  those  of  rotary  spring-mass  systems,  but  they  are 
effectively  devoid  of  moving  parts  and  in  principle  are  perfectly 
balanced  They  are  therefore  potentially  cheap  and  very  robust 
Moreover,  since  the  rotor  can  be  of  any  convenient  shape,  optimum 
use  can  be  made  of  available  space  and  multi-axis  instruments 
of  similar  size  to  their  single-axis  counterparts  are  feasible. 

Author 

N77-24127#  Centre  d'Essais  en  Vol,  Istres  (France). 

EXAMPLES  OF  LASER  UTILIZATION  IN  CIVIL  AIRCRAFT 
CERTIFICATION  TESTS 

Nicolas  Lapchine  In  AGARD  Flight  Test  Tech.  Apr.  1977 
20  p  refs  In  FRENCH  (For  primary  document  see  N77-24107 
15-05) 

Avail:  NTIS  HC  A18/MF  A01 

The  STRADA  system  installed  at  the  Brittany  Flight  Test 
Center  was  used  in  flight  certification  tests  of  the  Concorde  and 
Mercure  100  aircraft.  The  system  uses  optical  radar  (LIDAR) 
mounted  on  a  turret,  consisting  of  a  yttrium-aluminum  yag  laser 
transmitting  in  the  infrared  at  a  frequency  of  3200  impulses 
per  second.  The  luminous  energy  received  by  passive  retroreflec- 
tors  mounted  on  the  airciaft  is  received  in  an  optical  reception 
system  linked  to  two  receivers  which  measure  distance  and  angle 
variations.  A  computer  is  used  for  real  time  calculation  of  the 
trajectory  of  the  reflectors  mounted  on  the  aircraft.  Tests  for 
both  the  Concorde  and  the  Mercure  flights  are  described. 

Transl  by  A.R.H. 

N77-24128*|  National  Aeronautics  and  Space  Administration. 
Lyndon  0  Johnson  Space  Center.  Houston.  Tex. 

TELEMETRY  AND  DATA  RELAY  FOR  MANNED  SPACE 
PROGRAMS 

Kim  W  Anson  In  AGARD  Flight  Test  Tech.  Apr  1977  14  p 
(For  primary  document  see  N77-24107  15-05) 

Avail  NTIS  HC  A18/MF  A01 

Previously  and  currently  planned  methods  of  tiansferring  or 
relaying  telemetered  information  from  a  remote  receiving  station 
to  the  Mission  Control  Center,  at  the  National  Aeronautics  and 
Space  Administration  Lyndon  B  Johnson  Space  Centei.  are 
discussed  The  data  flow  techniques  of  the  Apollo  Program  (fixed 
formats),  the  Skylab  Program  (data  compression)  and  the  Space 
Shuttle  Program  (data  throughput)  are  defined  and  analyzed 
according  to  their  advantages  and  deficiencies  from  an  opera 
tions  viewpoint.  Excluded  from  the  data  flow  technique  discussions 
are  command  data,  tracking  data,  television  data,  and  Teletype 
and  Datafax  messages  Voice  transmissions  are  addressed  in 
the  Space  Shuttle  Program  discussion  because  they  form  a  part 
of  the  telemetry  data  stream  The  tradeoffs  between  actual  data 
flow  requirements  and  existing  communications  limitations  are 
addressed  for  each  of  these  programs  Finally,  a  short  discussion 
of  current  problem  areas  in  the  planned  ground  data  transmission 
system  for  the  Space  Shuttle  Program  is  presented  Author 


N77-24129#  Boeing  Aerospace  Co..  Seattle.  Wash 
RESOR8:  A  SYSTEM  FOR  ON-LINE,  ON  BOARD  DATA 
REDUCTION  AND  PERFORMANCE  ANALYSIS  DEVELOPED 
ESPECIALLY  FOR  E-3A  FUGHT  TESTS 

H  A.  Williams  In  AGARD  Flight  Test  Tech  Apr  1977  13  p 
(For  primary  document  see  N77  24107  15  05) 

Avail  NTIS  HCA18/MFA01 

A  system  of  computer  programs  (RESORS)  to  analyze  radar 
report  data  using  an  interactive  graphics  terminal  is  described 
Developed  for  E-3A  test  flights.  RESORS  permits  on-board,  on-line 
engineering  judgemental  decisions  in  data  reduction  and  analysis 
With  RESORS.  complex  multi-dimensioned  data  can  be  displayed 
and  sorted  in  any  pair  of  twenty  or  so  dimensions  assisting  in 
immediate  decisions  affecting  test  conduct  and  control  Primary 
functions  include  a  quick  look  at  flight  results,  isolation  of 
identifiable  radar  reports  such  as  tracks,  detection  of  radar 
anomalies,  and  determination  of  false  alarm  rates  The  program 
flexibility  provides  both  detailed  analysis  capability,  and  a  big 
picture  overview  of  flight  test  data.  Author 

N77-24130*#  National  Aeronautics  and  Space  Administration 
Hugh  L.  Dryden  Flight  Research  Center.  Edwards.  Calif 

AN  ADVANCED  AIRBORNE  DATA  ACQUISITION 
SYSTEM 

Febo  Bartoli  In  AGARD  Flight  Test  Tech  Apr  1977  12  p 

refs  (For  primary  document  see  N77-24107  15-05) 

Avail:  NTIS  HC  A18/MF  A01 

The  development  and  features  of  and  user  experience  with 
an  advanced  airborne  data  acquisition  system  are  described  The 
system  consists  of  as  many  as  16  high  speed  pulse  code 
modulation  data  acquisition  units  which  are  integrated  with  an 
airborne  computer  and  a  cockpit  display  unit  The  data  acquisition 
units  may  be  operated  without  the  computer  Operation  without 
the  computer  is  termed  stand-alone  operation  Computer 
integrated  operation  is  intended  for  large-scale  projects,  and 
stand-alone  operation  is  designed  for  small-scale  projects  The 
cockpit  display  unit,  which  is  part  of  the  computer  operated 
system,  displays  computed  real  time  data  in  engineering  units 
An  example  of  the  cost  reduction  experienced  by  a  major  aircraft 
company  by  using  the  advanced  data  acquisition  system  is 
given  Author 


N77-24131#  Boeing  Commercial  Airplane  Co  .  Seattle.  Wash 
USE  OF  ONBOARD  REAL-TIME  FLIGHT  TEST  ANALYSIS 
AND  MONITOR  SYSTEMS  Progress  Report 

William  S.  Lieberman  In  AGARD  Flight  Test  Tech  Apr  1977 
10  p  (For  primary  document  see  N77-24107  15-05) 

Avail  NTIS  HC  A18/MF  A01 

The  actual  usage  of  onboard  real  time  computer  controlled  da 
ta  analysis  systems  during  the  recent  flight  test  programs  for  two 
different  Boeing  model  aircraft,  and  the  plans  for  use  in  future 
application  are  described  The  results  of  such  usage  have  been 
the  shortening  in  schedule  flow  time  and  cost  of  the  programs, 
as  well  as  the  increased  accuracy  of  results  and  reduction  in 
post-flight  batch  data  processing  They  have  also  reduced  the 
dependency  on  geographical  location  of  the  test  area  since  down 
link  telemetry  systems  are  not  required  Author 


N77-24132jjf  Air  Force  Flight  Test  Center.  Edwards  AFB.  Calif. 
THE  AUTOMATED  FLIGHT  TEST  DATA  SYSTEM 
Charles  0.  Johnson  and  Paul  J.  Sehnert  In  AGARD  Flight 
Test  Tech.  Apr  1977  17  p  (For  primary  document  see 

N77-24107  15-05) 

Avail  NTIS  HC  A18/MF  A01 

The  United  States  Air  Force.  Air  Force  Flight  Test  Center 
Automated  Flight  Test  Data  System  (AFTDS).  a  derivative  of 
the  Grumman  real  time  system,  was  extensively  used  by  the 
B  1  development  test  program,  was  used  to  a  lesser  degree  for 
the  F-5E  spin  evaluation,  and  has  considerable  use  planned  during 
the  F  16  full  scale  development  tests  The  applications  range 
from  simple  real  time  validation  of  instrumentation  system  health 
to  presentation  of  engineering  data  such  as  drag  polars.  load 
analysis,  and  terrain  following/ terrain  avoidance  system  informa¬ 
tion  A  system  that  employs  on-line  computation  to  generate 
real  time  engineering  data  is  also  described.  Interfaces  with  the 
onboard  instrumentation  system,  the  planning  activity  required 
to  effectively  apply  this  data  system,  description  and  presentation 
ot  typical  data  analyses  packages,  consideration  of  the  limita¬ 
tions.  benefits,  and  indication  of  future  plans  are  covered  in 
greater  detail  Author 
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N78- 17048#  Advisory  Group  for  Aerospace  Research  and 
Development,  Pans  (France) 

APPLICATIONS  OF  STRUCTURAL  OPTIMIZATION  FOR 
STRENGTH  AND  AEROELASTIC  OESIGN  REQUIRE¬ 
MENTS 

Warner  Lansing  (Grumman  Aerospace  Corp  .  Bethpage.  N  Y  }, 
Edwin  Lerner.  and  Ronald  F  Taylor  (AFFDL)  Jan  1978  25  p 
refs  Presented  at  the  45th  Struct  and  Mater  Panel  Meeting. 
Voss.  Norway  Sep  197  7 

(AGARD-R-664,  ISBN  92  835  1269  3)  Avail  NTIS 

HC  A02/MF  A0 1 

The  need  to  design  airframe  components  of  minimum  weight, 
while  taking  into  account  both  strength  and  aeroeiastic  require¬ 
ments.  has  been  recognized  for  some  time  An  historical  review 
is  presented  of  optimization  technology  development  and  a  state 
of  tne  art  survey  of  methods  in  use  by  the  U  S  industry  that 
indicate  considerable  progress  was  made  in  automating  this  aspect 
of  the  airframe  design  process  It  is  concluded  that  algorithms 
for  addressing  strength  and  flutter  are  now  sufficiently  developed 
for  practical  use  at  all  levels  of  design,  and  for  addressing  other 
aeroeiastic  design  objectives  in  the  preliminary  design  stage  It 
is  recommended  that  airframe  designers  utilize  these  methods 
more  extensively  in  future  aircraft  development  programs 
Additional  effort  is  needed  to  extend  some  of  the  finite  element 
resizing  techniques  so  that  static  aeroeiastic  design  objectives 
can  be  treated  as  effectively  as  flutter-speed  requirements,  and 
additional  computer  software  development  is  always  desirable 
to  upgrade  analysis  and  data  management  capabilities  Author 

N78-17049#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  FLIGHT 
MECHANICS  PANEL  SYMPOSIUM  ON  ROTORCRAFT 
DESIGN 

H  R  Velkoff  (Ohio  State  Umv .  Columbus)  Jan  1978  14  p 

refs  Symp  held  at  NASA  Ames  Research  Center.  Moffett  Field. 
Calif.  16  19  May  1977 

lAGARD  AR  1  1 4  ISBN  92  835- 1 273  1 )  Avail  NTIS 

HC  A02/MF  A01 

The  status  of  rotorcraft  design  and  development,  the  possible 
divergence  of  the  development  pattern  of  military  and  civil 
helicopters,  and  the  possibilites  for  greater  coordination  in  the 
development  of  future  rotary  winq  aircraft  are  considered  Specific 
topics  discussed  include  (1)  military  requirements  and  new  military 
rotorcraft  (2)  civil  operations  and  new  civil  helicopters,  (3)  rotary 
wing  aircraft  research  vehicles.  (4)  wind  tunnel  and  flight 
research.  (5)  common  ground  for  militarv  and  civil  cooperation 
in  the  development  of  rotary  wing  aircraft,  and  (6)  coordination 
of  military  and  civil  requirements  and  specifications  It  is 
recommended  to  seek  out  ways  to  maximize  common  mission 
and  design  features  to  reduce  overlapping  costs  and  increase 
production  J  MS 

N78-18CM6#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

FATIGUE  DESIGN  OF  FIGHTERS:  GUIDELINES  FOR 
OSTAINING  AND  MAINTAINING  ADEQUATE  FATIGUE 
PERFORMANCE  OF  TACTICAL  AIRCRAFT 

Jan.  1978  138  p  refs 

(AGARD-AG-231 .  ISBN-92-835-1271-5)  Avail  NTIS 

HC  A07/MF  A01 

Guidelines  are  presented  to  establish  recommended  pro¬ 
cedures  for  fatigue  conscious  design  of  aircraft,  with  special 
reference  to  tactical  aircraft  Steps  of  the  design  process  are 
outlined  and  for  each  step,  based  on  current  knowledge,  those 
procedures  most  likely  to  provide  adequate  fatigue  performance 
are  given  For  individual  titles,  see  N78- 18047  through  N78- 
18052 

N78-18047#  National  Aerospace  Lab..  Amsterdam  (Netherlands) 

FATIGUE  DESIGN  OF  FIGHTERS;  GUIDELINES  FOR 
OBTAINING  AND  MAINTAINING  ADEQUATE  FATIGUE 
PERFORMANCE  OF  TACTICAL  AIRCRAFT:  GENERAL 
SURVEY 

J  B  deJonge  In  AGARD  Fatigue  Design  of  Fighters  Guidelines 
for  Obtaining  and  Maintaining  Adequate  Fatigue  Performance  of 
Tactical  Aircraft  Jan  1978  p6-11  refs  (For  availability  see 

N 78  18046  09  05) 

Avail.  NTIS  HC  A07/MF  A01 

In  the  structural  design  process  of  a  new  aircraft,  a  number 
of  successive  stages  can  be  defined  Four  successive  phases 
are  di: '  inguished  here,  (a)  The  definition  phase  In  this  phase, 
the  basic  structural  lay-out.  including  the  type  of  structure  and 


materials  to  be  used  is  determined  (b)  The  development  phase 
In  this  phase  the  detail  design  of  the  structure  takes  place  (c) 
The  prototype  and  production  phase  This  phase  is  characterised 
by  the  assessment  of  the  performance  of  the  new  aircraft  and 
its  certification  (d)  The  service  phase  The  aircraft  has  entered 
service  and  is  being  subjected  to  its  actual  operational  environ¬ 
ment  The  impact  of  fatigue  on  the  structural  design  and  the 
considerations  with  regard  to  the  fatigue  phenomenon  m  each 
of  these  successive  phases  are  discussed  Author 

N78- 18048#  Air  Force  Systems  Command.  Wright -Patterson 
AFB.  Ohio  Structures  Div 

THE  DEVELOPMENT  OF  FATIGUE/CRACK  GROWTH 
ANALYSIS  LOADING  SPECTRA 

J  E  Holpp  and  M  A  Landy  In  AGARD  Fatigue  Design  of 
Fighters.  Guidelines  for  Obtaining  and  Maintaining  Adequate 
Fatigue  Performance  of  Tactical  Aircraft  Jan  1978  p  13-41 
refs  (For  availability  see  N78- 18046  09-05) 

Avail.  NTIS  HC  A07/MF  A01 

The  processes  involved  in  developing  a  realistic  loading 
spectrum  are  described  The  purpose  of  developing  a  realistic 
loading  spectrum  is  to  define  a  stress-time  history  that  is 
representative  of  those  stresses  encountered  by  a  component 
during  actual  usage  The  discussion  centers  around  developing 
load  and  stress  spectrum  for  aircraft  structural  (airframe) 
components,  particularly  fighter  or  strike  aircraft  The  realism  of 
the  spectrum  is  determined  by  the  accuracy  of  the  input  from 
the  different  disciplines  and  the  degree  of  complexity  that  the 
analyst  is  willing,  or  able,  to  go  to  There  are  many  external 
factors  to  be  considered  in  the  spectrum  development  process 
Among  these  are  time  and  money  considerations,  available  data, 
degree  of  accuracy  required,  etc  These  factors  may  require  the 
use  of  simpler,  less  time  consuming  techniques  than  one  would 
prefer  to  use  for  real.sm's  sake.  The  steps  involved  in  the  processes 
include  (1)  Mission  profile  definition.  (2)  Loading  environment. 
(3)  Loading  conditions.  (4)  Structural  loads  analysis.  (5)  Stress 
analysis,  and  (6)  Stress  sequencing  Author 

N78-18049#  Industrieanlagen  Betnebsgesellschaft  m  b  H  . 
Ottobrunn  (West  Germany) 

CALCULATION  METHODS  FOR  FATIGUE  LIFE  AND  CRACK 
PROPAGATION 

Walter  Schutz  In  AGARD  Fatigue  Design  of  Fighters  Guidelines 
for  Obtaining  and  Maintaining  Adequate  Fatigue  Performance  of 
Tactical  Aircraft  Jan  1978  p  45-76  refs  (For  availability 
see  N78  18046  09-05) 

Avail  NTIS  HC  A07/MF  A01 

A  number  of  more  or  less  well  known  methods  to  calculate 
fatigue  life  in  the  crack  initiation  and  crack  propagation  phases 
are  discussed  Each  section  is  divided  into  two  sub-sections 
present  status  and  potential  improvements  Methods  are  classified 
as  present  status  when  they  are  used  widely  in  industry,  examined 
by  systematical  test  programs  or  are  simply  outgrowths  of  older 
methods  and  no  improvement  can  be  expected  for  fundamental 
reasons  They  are  classified  as  potential  improvements  when 
they  offer  some  hope  for  improvement  compared  to  the  present 
status  but  this  has  not  been  conclusively  proved  Thus  a  method 
will  be  in  the  potential  improvements  section  when  it  has  not 
been  thoroughly  examined  experimentally,  although  it  may  have 
been  around  for  many  years  Author 

N78-18050#  Industrieanlagen- Betnebsgesellschaft  mbH.. 
Ottobrunn  (West  Germany) 

TESTS  ON  DETAILS  AND  COMPONENTS 
K  Ahrensdorf  In  AGARD  Fatigue  Design  of  Fighters:  Guidelines 
for  Obtaining  and  Maintaining  Adequate  Fatigue  Performance  of 
Tactical  Aircraft.  Jan  1978  p  77-106  refs  (For  availability 
see  N78- 18046  09-05) 

Avail  NTIS  HC  A07/MF  A01 

The  fatigue  life  of  critical  components  and/or  the  reaction 
of  their  structures  to  cracks  must  be  determined  to  serve  as  a 
basis  for  fatigue  life  calculation  and  the  final  layout  of  fatigue- 
critica)  components  Such  fatigue  tests  are  often  combined  with 
detailed  stress  analyses  Also  earned  out  are  specimen  tests  to 
determine  the  crack  propagation  rates  for  the  materials  used 
and  the  crack  growth  in  critical  areas  Specimen  tests  are  employed 
to  complement  the  component  tests  because  even  in  this  early 
phase,  it  is  not  only  interesting  to  find  out  how  the  structure 
will  react  to  a  mission  mix  used  for  fatigue  verification,  but  it  is 
also  necessary  to  investigate  the  influence  of  variations  of  mission 
mix  These  trade-off  studies  give  information  about  the  limitations 
in  life  associated  with  different  usage  A  seemingly  more  severe 
load  spectrum  may  yield  a  longer  life  Author 
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N78-18061#  Royal  Aircraft  Establishment.  Farnborough 
I  England) 

CURRENT  STANDARDS  OF  FATIQUE  TEST  ON  STRIKE 
AIRCRAFT 

R  D  J  Maxwell  In  AGARD  Fatigue  Design  of  Fighters 
Guidelines  for  Obtaining  and  Maintaining  Adequate  Fatigue 
Performance  of  Tactical  Aircraft  Jan  1978  p  107-116  refs 
(For  availability  see  N78- 18046  09-05) 

(AGARD-AR-92)  Avail  NT1S  HC  A07/MF  A01 

Many  types  of  aircraft  are  operated  by  countries  other  than 
those  in  which  the  aircraft  were  designed  and  tested  It  is 
important,  therefore,  that  sufficient  information  on  major  tests  is 
made  available  to  enable  the  airworthiness  authorities  of  all  user 
countries  to  interpret  the  tests  in  terms  of  their  own  requirements 
and  monitoring  systems  The  discussion  outlines  in  an  advisory 
manner  a  list  of  the  steps  necessary  to  achieve  the  above 
objectives  and  to  recommend  those  procedures,  based  on 
current  knowledge,  most  likely  to  produce  acceptable  outputs  at 
each  step  The  presentation  is  divided  into  three  sections:  (Da 
brief  statement  of  the  objectives  of  a  fatigue  test  and  a  list  of 
the  essential  steps  needed  to  achieve  those  objectives.  (2)  a 
summary  of  the  recommendations  of  the  way  in  which  each  of 
the  steps  should  be  carried  out.  and  (3)  a  review  of  the  background 
philosophy  associated  with  the  recommendations  Author 

N78-18062#  National  Aerospace  Lab  .  Amsterdam  (Netherlands) 

FATIQUE  LOAD  MONITORING 

J  B  DeJonge  In  AGARO  Fatigue  Design  of  Fighters  Guidelines 
for  Obtaining  and  Maintaining  Adequate  Fatigue  Performance  of 
Tactical  Aircraft  Jan  1978  p  117-134  refs  (For  availability 
see  N78- 18046  09  05) 

Avail  NTIS  HC  A07/MF  A01 

For  modern  fighter  aircraft  with  their  usage  versatility  and 
desired  long  operational  lives  on  the  one  hand  and  their  finite 
fatigue  endurance  on  the  other,  monitoring  of  operational  load 
experience  has  become  indispensable  Monitored  loads  are  used 
for  re-assessing  the  service  life  under  operational  conditions  and 
the  inspection  intervals  for  fail-safe  structures  which  are  based 
on  crack  growth  rates  in  conjunction  with  loading  severity 
Methods  available  for  such  re  assessment  are  discussed 
Various  load  monitoring  techniques  are  described  and  general 
aspects  of  fatigue  load  monitoring  are  discussed  Author 

N78-19128#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

ROTORCRAFT  DESIGN 

Jan.  1978  342  p  refs  Proceedings  of  the  Flight  Mechanics 
Panel  Symp  .  Moffett  Field,  Calif  .  16-19  May  1977 
(AGARD  CP  233;  ISBN  92-835-1272  3)  Avail  NTIS 
HC  A15/MF  A01 

Military  and  civilian  rotorcraft  designers  are  provided  with 
exchanges  concerning  common  problems  and  grounds  for 
civil/ military  cooperation.  Sessions  included  military  requirements 
and  new  rotorcraft  systems;  civil  operations  and  new  helicopter 
designs;  and  research  vehicles  Rotor  wind  tunnel  and  flight 
research  are  also  reviewed,  and  opportunities  for  coordinating 
'military  and  civil  requirements  and  specifications  are  discussed 
For  individual  titles,  see  N78-19127  through  N78- 19151 

N7S- 19127#  Army  Aviation  Systems  Command.  St  Louis.  Mo 
PROJECTED  NEEDS  OF  US  ARMY  AVIATION 

Story  C  Stevens  In  AGARD  Rotorcraft  Design  Jan.  1978 
22  p  refs  (For  availability  see  N78-19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

The  projected  needs  of  U  S  Army  air  mobility  as  they  are 
seen  today  within  the  U  S  Army  Aviation  Systems  Command 
are  reviewed.  The  U  S  Army's  envisioned  future  aviation 
requirements  are  discussed  and  their  relation  to  research  and 
development  needs  is  summarized  Special  emphasis  is  given  to 
those  aspects  of  the  military  requirements  which  seem  to  offer 
the  best  opportunities  for  coordination  with  civil  developments 
Both  the  short  term  needs,  as  exemplified  by  the  currently 
developing  systems,  and  the  long  term  requirements,  which 
may  be  represented  by  conceptual  studies  only,  are  addressed 

Author 

N79-19128#  Bundesministenum  der  Verteidigung.  Bonn  (West 
Germany) 

GERMAN  ARMY  HELICOPTER  DEVELOPMENT  AND 
PROSPECTS  FOR  THE  FUTURE 

K.  W  Mack  and  H  Jakob  In  AGARD  Rotorcraft  Design  Jan 
1978  22  p  (For  availability  see  N78-19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 


The  present  German  army  helicopter  development  is 
concentrated  on  a  light  antitank  helicopter  (ATH)  and  a 
lieston  and- observation  helicopter  (LOH).  based  on  the  civilian 
BO  105  helicopter  of  Messerschmitt-Bolkow-Blohm  The  out¬ 
standing  characteristics  of  these  two  systems  is  a  high  degree  of 
commonality  that  is  promising  considerable  advantages  for  cost 
effectiveness,  maintenance,  overhaul  and  other  logistic  aspects 
Guidelines  for  the  future  German  military  helicopter  development 
are  among  others  night-  and  bad-weather  capability,  increased 
maneuverability,  improved  survivability  and  crashworthiness, 
improved  maintenance,  overhaul  and  repair,  reduction  of  the 
number  of  types:  and  consideration  of  standardization  and 
interoperability  requirements  Author 

N78- 19129#  Canadian  Forces  Base.  Shearwater  (Nova  Scotia) 

CANADIAN  NAVY  EXPERIENCE  WITH  SMALL  SHIP 
HELICOPTER  OPERATIONS 

N  H.  J.  Browne  In  AGARD  Rotorcraft  Design  Jan  1978 
4  p  (For  availability  see  N78-19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

A  short  summary  is  presented  of  the  development  of  the 
Canadian  Navy's  approach  and  solution  to  operating  medium 
size  helicopters  from  small  ships  in  the  North  Atlantic.  This  is 
followed  by  a  general  description  of  the  Helicopter  Hauldown 
Rapid  Securing  Device  -  the  main  item  of  equipment  which 
enabled  successful  open  sea  operations  with  the  available 
equipment.  An  overview  of  the  operating  capabilities  of  the 
Destroyer/ Helicopter  system,  the  lessons  learned  from  its 
development  and  a  subjective  assessment  of  future  helicopter 
requirements  for  the  Canadian  Navy  are  also  offered.  Author 

N78-19130#  Ministry  of  Defence.  London  (England).  Directorate 
of  Nava)  Air  Warfare. 

BRITISH  MILITARY  HELICOPTER  PROGRAMMES 

J  D  W.  Husband  In  AGARD  Rotorcraft  Design  Jan  1978 
7  p  (For  availability  see  N78- 19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

The  range  of  helicopters  in  current  use  within  the  UK  armed 
services  is  described  and  the  broad  requirements  for  the  future 
are  examined.  It  is  recognized  that,  because  of  the  spiralling 
cost  of  development  of  new  helicopters,  every  effort  will  have 
to  be  made  to  reduce  the  through  life  costs  by  improving  the 
life,  reliability  and  maintamabilrty  of  components  Survivability, 
both  in  crash  resistance  and  in  reduced  vulnerability  to  hostile 
fire  are  of  particular  importance  in  the  battlefield  environment, 
while  increased  speed  and  endurance  are  sought  in  naval 
helicopters  Author 

N78-19131#  Army  Aviation  Systems  Command.  St  Louis.  Mo 

Research.  Development  and  Engineering  Directorate 

THE  US  ARMY  UTTAS  AND  AAH  PROGRAMS 

Ronald  F  Gormont  and  Robert  A  Wolfe  In  AGARD  Rotorcraft 

Design  Jan  1978  18  p  refs  (For  availability  see  N78- 19126 

10-05) 

Avail  NTIS  HCA15/MFA01 

The  U  S  Army's  latest  developed  utility  and  attack  helicopters 
with  contracts  recently  awarded  to  Sikorsky  Aircraft  for  the  utility 
tactical  transport  aircraft  system  (UTTAS)  and  Hughes  Aircraft 
for  the  advanced  attack  helicopter  (AAH)  are  addressed  A  brief 
history  into  the  background  of  the  Army's  requirement  for  a 
UTTAS  and  AAH  is  provided  along  with  a  history  of  the 
development,  a  general  description  of  the  aircraft  with  intended 
missions,  planned  activities,  significant  capabilities,  and  potential 
alternate  uses  of  the  resulting  designs  The  capabilities  and 
potential  alternate  uses  consider  the  implication  of  the  stringent 
military  requirements  in  adapting  the  UTTAS  and  AAH  to  other 
nonmilitary  or  noncombat  missions  Both  development  programs 
have  concentrated  efforts  on  reliability  and  maintainability 
characteristics  which  provide  enhanced  operational  capability  on 
the  modern  day  battlefield  at  an  affordable  cost  Author 

N78- 19132#  Department  of  the  Navy.  Washington.  D  C 

US  NAVY/MARINE  CORPS  ROTARY  WING  REQUIRE¬ 
MENTS 

J  A  Purtell  In  AGARD  Rotorcraft  Design  Jan  1978  4  p 
(For  availability  see  N78- 19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

Points  addressed  include  how  rotorcraft  fit  into  a  Navy 
committed  to  a  future  VTOl  force,  current  helicopter  developments 
in  Naval  aviation  with  emphasis  upon  characteristics  and 
capabilities  of  CH-53E  Super  Stallion.  LAMPS  MK  III.  and  the 
AH- IT  improved  Sea  Cobra,  and  finally,  what  current  trends  are 
underway  in  navalized  helicopters  to  applications  Author 
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N78- 19133#  British  Airways  Helicopters  Ltd  .  Horley  (England) 
BRITISH  AIRWAYS  HELICOPTER  OPERATIONS 

J  A  Cameron  In  AGARD  Rotorcraft  Design  Jan  1978  4  p 
(For  availability  see  N76  T9126  10  05) 

Avail  NTIS  HC  A15/MF  A01 

The  helicopter  s  role  in  civil  aviation  in  the  United  Kingdom 
is  assessed  The  mam  operation  considered  is  a  helicopter 
passenger  service  from  Penzance  on  Britain's  south  west  coast 
to  the  Isles  of  Sicily  A  comparison  is  made  between  fixed 
wing  aircraft  and  rotary  wing  aircraft  in  regard  to  operating  costs 
and  flight  time  reduction  Other  aspects  of  operations  economics 
are  examined,  including  helicopter  design,  fleet  maintenance  and 
overhaul  life  B  IP 

N78- 19134|  Squadron  330/B-Wing,  Banak  AFB.  Laksalv 
I  Norway) 

AIR-SEA  RESCUE  OPERATIONS.  SEARCH  AND  RESCUE 
EXPERIENCE 

Tore  Skaar  In  AGARD  Rotorcraft  Design  Jan  1978  8  p 

(For  availability  see  N78  19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

The  330th  squadron  operates  Sea  King  helicopters  for  air- sea 
rescue  missions  all  along  the  Norwegian  coast  The  operational 
environment  is  one  of  the  most  demanding  in  the  world  The 
shortcomings  of  the  present  generation  of  helicopters  are 
discussed,  the  most  serious  being  the  lack  of  in  flight  icing 
protection  of  the  rotor  systems  Author 

N78-19136#  KLM  North  Sea  Helicopters.  Amsterdam  (Nether¬ 
lands) 

SOME  ASPECTS  OF  OFFSHORE  OPERATIONS  IN  THE 
NETHERLANDS 

R  J  VanDerHarten  In  AGARD  Rotorcraft  Design  Jan.  1978 
7  p  refs  (For  availability  see  N78-19126  10-05) 

Avail  NTIS  HCA15/MFA01 

The  sound  film  Bridging  the  Troubled  Waters'  (Sikorsky 
Aircraft),  which  gives  a  general  impression  of  helicopter  operations 
between  mainland  and  naval  destinations,  is  summarized 
Problems  which  had  to  be  solved  in  order  to  realize  the  required 
services  on  a  24-hour  basis  are  reviewed.  One  of  these 
problems  was  the  certification  of  helicopter  weather  minima  for 
IF R  flight.  This  involved  the  development  and  evaluation  of 
instrument  procedures  and  the  proper  choice  of  instruments  and 
panel  layout,  the  navigational  aids  and  the  communication  system 
Special  attention  was  paid  to  the  radar  system,  which  provides 
not  only  weather  detection  but  is  also  used  during  the  approach 
to  the  targets  at  sea.  as  well  as  to  the  recent  evaluation  of  an 
integrated  pilot  display  system,  which  has  a  great  potential  for 
very  low  weather  minima  without  the  use  of  automatic  guid¬ 
ance  Author 

N78- 19134|  Hughes  Helicopters.  Culver  City.  Calif 

COMBINED  MILITARY  AND  COMMERCIAL  APPLICATION 
OF  LIGHT  HELICOPTERS 

E  E  Cohen.  K  B  Amer.  and  R  E  Moore  In  AGARD  Rotorcraft 
Design  Jan  1978  21  p  (For  availability  see  N78- 191 26  10-05) 
Avail  NTIS  HC  A15/MF  A01 

An  overview  is  presented  of  light  helicopters  of  less  than 
4000  pounds  gross  weight  used  by  both  military  and  commercial 
aviation  Hughes  Helicopters  background  in  light  helicopters,  the 
design  considerations  and  criteria  used  in  the  development  of 
these  helicopters,  and  the  Army's  entry  into  light  helicopter 
development  are  considered  as  well  Some  conjecture  is  offered 
on  the  design  considerations  and  criteria  which  might  be  used 
to  develop  a  next  generation  lightweight,  multipurpose  helicopter 
which  could  be  used  suitably  by  both  military  and  commercial 
aviation  Author 

N78- 19137#  Messerschmitt  Boelkow  Blohm  G.m.b.H..  Munich 
(West  Germany) 

LONG  TERM  EXPERIENCE  WITH  A  HINGE  LESS 

COMPOSITE  ROTOR 

G  Reichert  and  E  Wetland  In  AGARD  Rotorcraft  Design  Jan 
1978  14  p  refs  (For  availability  see  N78-19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

The  Messerschmrtt-Bolkow- Blohm  Company  has  gained  good 
experience  with  its  light  helicopter  MBB  BO  105.  which  is 
engaged  in  civilian  as  well  as  in  military  operations  Up  to  now. 
more  than  300  BO  105  helicopters  have  been  delivered  to 
customers,  and  some  250.000  hours  of  flight  time  have  been 
accumulated  The  hrst  helicopters  have  about  5.000  flight  hours 
This  eMpenence  is  especially  valuable  because  the  BO  105  is 
the  first  production  helicopter  with  a  hingeless  rotor  and  fiberglass 
rotorblades  which  has  been  able  to  prove  its  ability  in  practical 


operation  consistently  over  a  long  period  of  time  The  broad 
spectrum  of  operation  and  experience  includes  the  following  types 
of  missions  in  civilian  operation  utility,  executive,  rescue,  police, 
offshore,  lighthouse  supply  as  well  as  LOH.  scout  and  antrtank- 
mtssions  in  military  operation  Besides  the  problems  resulting 
from  this  broad  field  of  operations,  which  are  typical  for  many 
light  helicopters,  additional  questions  associated  with  the  new 
technology  were  specially  considered,  for  example  the  changed 
handling  characteristics  and  the  different  loading  situation  of  the 
hingeless  rotor,  and  the  behavior  of  the  fatigue  loaded  fiberglass 
blades  Author 

N78-19138#  Textron  Bell  Helicopter.  Ft.  Worth.  Tex 

THE  BELL  MODEL  222 

James  R.  Garrison  In  AGARD  Rotorcraft  Design  Jan  1978 
16  p  (For  availability  see  N78- 19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

The  design  objectives,  features  and  performance  of  the 
recently  developed  Bell  Model  222  helicopter  are  described  The 
Model  222  was  designed  to  meet  the  needs  of  the  worldwide 
commercial  market.  Primary  design  objectives  were  safety, 
efficiency,  reduced  cost  of  ownership,  and  superior  handling 
qualities  From  the  test  results,  the  Model  222  is  a  fuel 
conservative,  productive  aircraft  with  excellent  flying  qualities 
The  222  far  exceeds  the  FAA  requirements  for  fail-safe  design 
and  crashworthiness  Redundancy.  8g  seats,  crash  resistant  fuel 
tanks,  and  real  twin-engine  safety  are  examples.  The  latter  refers 
to  the  fact  that  for  any  altitude  at  which  the  helicopter  can 
hover  OGE.  it  can  continue  to  cruise  if  one  engine  fails  Author 

N7B- 19139#  Sikorsky  Aircraft,  Stratford,  Conn. 

THE  SIKORSKY  S-76  PROGRAM 

R  F.  Donovan  In  AGARD  Rotorcraft  Design  Jan  1978  14  p 
(For  availability  see  N78-19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

The  Sikorsky  S-76  helicopter  was  designed  for  the  commercial 
market  in  general,  and  in  particular,  was  designed  to  serve  the 
off-shore  oil  market  and  meet  its  requirements  to  carry  12 
passengers  and  a  crew  of  two  on  a  400  nautical  mile  radius 
mission  with  flotation  equipment.  Author 

N78-19140#  Societe  Nationale  Industrielle  Aerospatiale.  Pans 
(France) 

THE  AS  360  LIGHT  HELICOPTER 

Rene  Mouille  In  AGARD  Rotorcraft  Design  Jan  1978  18  p 
(For  availability  see  N78-19126  10-05) 

Avail:  NTIS  HC  A15/MF  A01 

The  AS  350  was  designed  especially  for  civil  operators,  with 
cost  effectiveness  a  major  concern  Overall  architectural  design 
reduced  the  number  of  engine  components,  resulting  in  a 
lightweight  (4200  lb),  single-engined  helicopter  capable  of  carrying 
a  crew  of  six.  M  V 

N78-19141#  Oornier-Werke  GmbH..  Fnednchshafen  (West 
Germany) 

TETHERED  RPV- ROTORCRAFT 

G.  Kannamueller  and  W  Goetler  In  AGARD  Rotorcraft  Design 
Jan  1978  7  p  (For  availability  see  N78-19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

A  tethered  rotor  platform  was  designed  for  the  stabilization 
of  transmitters  and  receivers  of  electromagnetic  waves  at  an 
adequate  altitude  over  a  ground  control  station  for  military  and 
civil  purposes  The  complete  system  consisted  of  rotor  platform, 
tethering  cable,  and  ground  control  station  Apart  from  the 
transmission  of  command  and  information  data  the  tethering 
cable  was  also  used  for  the  power  supply.  Tethered  rotor  platforms 
were  used  primarily  in  the  military  field  for  electronic  warfare, 
fire  control,  communication,  and  surveillance  of  battlefield,  sea 
surface  and  air  space  Author 

N78- 19142*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 

EVALUATION  OF  THE  TILT  ROTOR  CONCEPT:  THE  XV-16‘8 
ROLE 

James  H  Brown.  Jr.  H  Kipling  Edenborough  (Textron  Bell 
Helicopter.  Fort  Worth.  Tex.),  and  Kenneth  G  Wernicke  In  AGARD 
Rotorcraft  Design  Jan  1978  9  p  Prepared  in  cooperation 

with  Army  Air  Mobility  Res  and  Develop  Lab  .  Moffett  Field. 
Calif  (For  availability  see  N78- 19126  10-05) 

Avail  NTIS  HCA15/MFA01  CSCL01C 

The  need  for  an  aircraft  combining  me  efficient  vertical  takaoff 
and  landing  capability  of  a  helicopter  with  the  efficient  high 
speed  characteristics  of  a  fixed  wing  turboprop  is  examined 
The  ability  of  the  tilt  rotor  concept  to  fill  this  requirement  and 
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•umptM  •>  to  its  potential  usefulness  in  both  military  and  civil 
missions  ait  discussed  Author 

*7»1t143#  Army  Air  Mobility  Research  and  Development 
Lab..  Fort  Eustis.  Va 

THC  ADVANCING  BLADE  CONCEPT  (ABC)  ROTOR 

PROGRAM 

Harvey  R.  Young  and  Duane  R  Simon  In  AGARD  Rotorcraft 
Design  Jan  1978  23  p  refs  (For  availability  see  N78- 19126 
10-05) 

Avail  NTIS  HCA15/MFA01 

The  advancing  blade  concept,  a  coaxial  counterrotating 
hingeless  helicopter  rotor  system,  was  flight  tested  flight  results 
in  a  basic  helicopter  configuration  confirmed  several  important 
advantages  of  the  concept  and  identified  some  shortcomings 
The  background  and  current  status  of  the  program  are  presented, 
and  rotor  and  test  aircraft  features  are  briefly  described  Author 

N7S-1B144*!  Natrona)  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va 

THE  ROTOR  SYSTEMS  RESEARCH  AIRCRAFT:  A  NEW 
STEP  IN  THE  TECHNOLOGY  AND  ROTOR  SYSTEM 
VERIFICATION  CYCLE 

Robert  J.  Houston.  Julian  L.  Jenkins.  Jr  ,  and  John  L  Shipley 
(Army  Air  Mobility  Res  and  Develop  Lab  .  Hampton.  Va )  In 
AGARD  Rotorcraft  Design  Jan.  1978  24  p  refs  (For  availability 
see  N78-19126  10  05) 

Avail:  NTIS  HCA15/MFA0.  CSCL  01C 

Rotor  systems  research  aircraft  vehicles  (RSRA).  were 
developed  specifically  to  provide  the  capabilities  necessary  for 
the  effective  and  efficient  in-flight  test  and  verification  of  promising 
new  rotor  concepts  and  supporting  technology  developments 
The  capabilities  of  the  RSRA  aircraft  for  potential  research 
programs  are  discussed  Author 

N7S-19146#  National  Aeronautical  Establishment.  Ottawa 
(Ontario). 

THE  NAE  AIRBORNE  V/STOL  SIMULATOR 

S.  R.  M.  Sinclair.  W  E  B  Roderick,  and  K  Lum  In  AGARO 
Rotorcraft  Design  Jan  1978  12  p  refs  (For  availability  see 

N78-191 26  10-05) 

Avail  NTIS  HC  At 5/ MF  A01 

Specialized  facilities  for  investigating  the  problems  associated 
with  high-lift,  low-speed  flight  were  established  The  airborne 
simulator's  four  major  areas  of  systems  development  are 
discussed:  installation  of  an  electrohydraulic  actuator  system  to 
interface  with  the  basic  helicopter  controls,  development  and 
integration  of  a  hybrid  computing  system,  implementation  of  a 
model-following  autopilot,  and  development  of  a  broadband  motion 
sensing  system.  A  short  description  of  each  of  these  systems  is 
given.  Author 

N7S-1914S#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugmechanik 

DFVLR  ROTORCRAFT  RESEARCH 

B.  Gmelin.  H.  J.  Lanier,  and  P  Hamel  fn  AGARD  Rotorcraft 
Oesign  Jan  1979  17  p  refs  (For  availability  see  N78  19126 
10-05) 

Avail:  NTIS  HC  A15/MF  A01 

Selected  activities  in  the  field  of  rotorcraft  research  and 
development  are  presented  and  discussed:  helicopter  wind  tunnel 
teat  stands,  active  vibration  control,  crew  escape  systems,  and 
helicopter  system  identification  Author 

N7G-1S1471  Westland  Helicopters  Ltd ..  Yeovil  (England) 

RESEARCH  REQUIREMENTS  FOR  THE  IMPROVEMENT  OF 
HELICOPTER  OPERATIONS 

Martin  V.  Lowson  In  AGARD  Rotorcraft  Design  Jan  1978 
13  p  refs  (For  availability  see  N78-19126  10-05) 

Avail:  NTIS  HC  A15/MF  A01 

Principal  difficulties  in  helicopter  performance  engineering 
were  studied  Problems  in  the  areas  of  noise,  both  external  and 
internal,  and  ice  formation  were  examined  Reduction  of  rotor 
speed  as  a  noise  control  method  was  suggested,  and  ice  formation 
was  attributed  to  meteorological  uncertainties  Author 


N7S-Y914S#  Office  National  d' Etudes  et  de  Recherches 
Aarospatiales.  Paris  (France). 

ONERA  AERODYNAMIC  RESEARCH  WORK  ON  HEUCOP 
TENS 


Jean -Jacques  Philippe  and  Claude  Armand  In  AGARO  Rotorcraft 
Design  Jan  1978  19  p  refs  (For  availability  see  N78-19126 
10  05) 

Avail  NTIS  HC  A15/MF  A01 

Aerodynamic  research  on  helicopters  included  basic  research 
in  two  or  three  dimensional  flows  and  studies  on  rotors  The 
study  of  steady  and  unsteady  characteristics  of  airfoils  and  of 
problems  pertaining  to  blade  tips  and  to  vortex  interactions  is 
discussed  For  the  rotors,  a  computing  program  for  the  forces 
on  the  blades,  based  on  the  acceleration  potential  method  was 
develped  The  problems  of  unsteady  transonic  aerodynamics 
related  to  high  speed  flight  are  also  discussed  In  order  to 
perform  wind  tunnel  tests  for  helicopter  companies  and  for 
research  purposes  two  rotor  test  rigs  were  developed  Measuring 
techniques  which  were  used  and  the  more  characteristic  results 
for  total  forces  on  helicopter  or  convertible,  for  absolute  pressure 
on  the  blades,  for  identification  of  the  boundary  layers,  for  smoke 
visualizations  and  for  rotating  blade  deformations  are  described 

Author 

N78-19149#  Westland  Helicopters  Ltd.  Yeovil  (England) 

WESTLAND  WISP 

M  J  Breward  In  AGARD  Rotorcraft  Design  Jan  1978  14 

p  ref  (For  availability  see  N78-19126  10-05) 

Avail  NTIS  HC  A15/MF  A01 

Feasibility  studies  for  a  surveillance  and  target  acquisition 
system  led  to  a  proposal  for  a  remotely  piloted  helicopter  with 
co- axial  twin  rotors  having  symmetry  about  the  rotor  axis  One 
project  which  has  proceeded  into  hardware  status  and  which 
has  commenced  flight  trials,  carries  a  trainable  television 
camera  and  gyro  based  automatic  stabilization  equipment.  It  is 
operable  by  two  persons,  one  of  which  performs  all  piloting 
functions  Author 


N78-19160jj!  Societe  Nationale  Industrtelle  Aerospatiale.  La 
Courneuve  (France) 

TECHNICAL  AND  FINANCIAL  FALL-OUT  ON  ARMED 
FORCES  FROM  COMMERCIAL  AND  EXPORT  HELICOPTER 
PROGRAMMES 

Andre  L.  Renaud  In  AGARD  Rotorcraft  Design  Jan  1978 
4  p  (For  availability  see  N78  19126  10-05) 

Avail  NTIS  HC  A15/MF  AO] 

An  attempt  was  made  to  highlight  the  drawbacks  for  industry, 
and  advantages  for  armed  forces,  when  launching  a  helicopter 
program  as  a  private  venture  The  drawbacks  for  the  industry 
lie  in  the  investments,  the  lack  cf  operational  and  technical 
specifications,  and  of  official  crew  s  judgement  on  the  aircraft 
The  advantages  for  military  operators  were  the  deferred  and 
lower  non-recurring  cost  outlay  if  a  helicopter  was  developed  as 
a  private  venture  Author 

N78-19161#  Boeing  Vertol  Co..  Philadelphia.  Pa 

CIVIL  AND  MILITARY  DESIGN  REQUIREMENTS  AND 
THEIR  INFLUENCE  ON  THE  PRODUCT 

David  G  Harding  and  John  P.  Walsh  In  AGARD  Rotorcraft 
Design  Jan.  1978  9  p  refs  I  For  availability  see  N78- 19126 
10-05) 

Avail  NTIS  HC  A15/MF  A01 

Differences  in  airworthiness  requirements  were  found  to  cause 
substantial  cost  increases,  particularly  for  civil  application  of 
military  helicopters.  The  effects  of  these  differences  are  discussed 
by  examing  the  civil  certification  programs  of  various  military 
helicopters  Author 


N78-22093#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

TECHNICAL  EVALUATION  REPORT  ON  THE  MULTI-PANEL 
SYMPOSIUM  ON  FIGHTER  AIRCRAFT  DESIGN 

H  Andrews  (Dept,  of  the  Navy,  Washrngfton.  D  C.)  and  R  J. 
Balmer  (British  Aerospace  Aircraft  Group.  Kingston- Upon- Thames 
(England))  Feb.  1978  14  p  Symp  held  at  Florence,  3-6  Oct. 
1977 

(AGARDAR-1 19;  ISBN-92-835- 1275-8)  Avail:  NTIS 

HC  A02/MF  A01 

The  proceedings  of  a  symposium  on  fightei  aircraft  design 
were  evaluated.  The  primary  conclusions  of  the  report  are  that 
technology  is  available,  in  all  areas  of  fighter  design,  to  meet 
the  military  requirements  for  the  80  s  However,  the  coet  of 
using  the  most  advanced  technology  to  meet  every  conceivable 
requirement  can  be  exorbitant.  Cost-effectiveness  is  of  vital 
importance  Operational  requirements  must  be  carefully  developed 
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and  cleerty  defined  to  as  to  to  sort  the  most  economical  solution 
Fighter  aircraft  must  ba  designed  with  sufficient  flexibility  to 
mast  the  changing  naada  during  thsir  service  life  Research  and 
development  should  be  directed  towards  those  areas  offering 
the  moat  coat -effective  solutions  Author 

N78-2S088|  Advisory  Group  for  Aerospace  Research  a*.  1 
Development.  Pans  (France) 

COMBAT  DAMAGE  TOLERANCE  AND  REPAIR  OF 
AIRCRAFT  STRUCTURES 

Jun  1978  33  p  refs  Presented  at  the  40th  Struct  and 

Mater  Panel  Meeting.  Aalborg.  Denmark.  Apr  1978 
(AGARD  R  667.  ISBN  92  835  1 286  3)  Avail  NTIS 

HC  A03/MF  A01 

The  following  topics  are  discussed  (1)  approaches  to  combat 
damage  repair.  (2)  considerations  of  the  likely  tolerance  to.  and 
repair  of  battle  damage  in  aircraft  structures;  and  (3)  aims  and 
progress  of  a  battle  damage  repair  capability  in  the  Royal  Air 
Force  For  individual  titles,  see  N78-28089  through  N78- 
28091 

N78-2B0B9|  Army  Research  and  Technology  Labs  .  Fort  Eustis. 

Va  Applied  Technology  Lab 

APPROACHES  TO  COMBAT  DAMAGE  REPAIR 

Thomas  L.  House  and  John  Ariano  In  AGARD  Combat  Damage 
Tolerance  and  Repair  of  Aircraft  Struct.  Jun.  1978  p  1-10 
ref  (For  primary  document  see  N78-28088  19-05) 

Avail  NTIS  HC  A03/MF  A01 

Issues  of  maintaining  helicopters  under  mid-intensity  combat 
conditions  are  discussed.  The  need  to  defer  all  but  essential 
scheduled  and  unscheduled  maintenance  was  addressed  with 
specific  interest  directed  toward  minimizing  aircraft  downtime 
for  combat  damage  repair.  It  is  apparent  that  the  application  of 
interim,  quick-fix  approached  for  certain  combat  damage  repair 
is  needed  to  achieve  an  optimum  combat  maintenance  capability 
Selected  damage  repair  techniques  are  discussed,  requirements 
for  further  development  in  this  area  are  also  reviewed.  8,B. 

N78  28090#  British  Aircraft  Corp.,  Warton  (England). 

SOME  CONSIDERATIONS  OF  THE  UKELY  TOLERANCE  TO. 
AND  REPAIR  OF.  BATTL£  DAMAGE  IN  COMBAT  AIRCRAFT 
STRUCTURES 

T  Sharpies  In  AGARD  Combat  Oamage  Tolerance  and  Repair 
of  Aircraft  Struct  Jun  1978  p  11-24  (For  primary  document 
see  N78-28088  19-05) 

Avail  NTIS  HC  A03/MF  A01 

Design  cases  and  likely  margins  of  strength  on  the  major 
structural  components  of  typical  combat  aircraft  were  outlined. 
Levels  of  allowable  damage  which  may  be  expected  for  both 
sharp-edged  and  cleaned  out  holes  caused  by  projectile  damage 
to  structural  skins  were  examined.  Simple  skin  repairs  are  then 
discussed  followed  by  a  suggested  format  for  a  structural  Battle 
Damage  Manual.  B.B. 

N 78- 28091 1  Royal  Air  Force,  London  (England) 

AIMS  AND  PROGRESS  OF  A  BATTLE  DAMAGE  REPAIR 
CAPABILITY  IN  THE  ROYAL  AIR  FORCE 

C  M  Harris  In  AGARD  Combat  Damage  Tolerance  and  Repair 
of  Aircraft  Struct.  Jun  1978  p  25-28  ref  (For  primary  document 
see  N78  28088  19  05) 

Avail  NTIS  HC  A03/MF  A01 

The  background  to  the  RAF's  decision  to  develop  a  capability 
to  rapidly  repair  aircraft  that  were  damaged  in  combat  is  discussed, 
and  features  of  aircraft  design  which  would  simplify  battle  damage 
repair  were  studied  B.B. 

N78-30099#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

FIGHTER  AIRCRAFT  DESIGN 

Jun.  1978  292  p  refs  Partly  in  ENGLISH  and  FRENCH 

Presented  at  the  Multi- Panel  Symp  on  Fighter  Aircraft  Design. 
Florence,  3-6  Oct.  1977 

(AGARD-CP-241  IS8N-92-835-0215-9)  Avail  NTIS 
HC  A13/MF  A01 

The  state  of  technology  as  related  to  future  fighter  aircraft 
design*  is  assessed  in  terms  of  military  requirements  for  the 
80's.  System  design  approach,  aerodynamics  and  aircraft 
configurations,  propulsion,  structures  design,  avionics/guidance, 
and  human  factors  are  among  to  topics  covered  For  individual 
titles,  see  N78-30100  through  N78-301 18 

N7S-3O1OO0  Hawker  Siddeley  Aviation  Ltd  .  Kingston  upon 
Thames  (England) 

TECHNOLOGY  DEVELOPMENT  TO  MEET  THE  MILITARY 
REQUIREMENTS 


R  S  Hooper  In  AGARD  Fighter  Aircraft  Design  Jun  1978 
12  p  (For  primary  document  see  N78-30099  21  05) 

Avail  NTIS  HC  A13/MF  A01 

Various  factors  characterizing  fighter  aircraft  are  considered 
with  emphasis  on  airborne  agility  and  survivability  Types  of  fighter 
aircraft  identified  include  interceptor,  air  combat,  and  ground 
attack  Wing  and  span  loading  and  engine  characteristics  are 
also  discussed  J  M  S 

N78  30101#  Aeronautical  Systems  Div  .  Wright  Patterson  AFB. 
Ohio 

ASSURING  COMBAT  PILOT  EFFECTIVENESS 

David  L  Carleton  In  AGARD  Fighter  Aircraft  Design  Jun 
1978  8  p  refs  (For  primary  document  see  N78-30099  21-05) 
Avail  NTIS  HC  A13/MF  A01 

Pilot  selection  and  training  concepts  are  discussed  Maintain 
ing  a  high  level  of  proficiency  during  peacetime  is  emphasized 
Specific  programs  cited  include,  fighter  lead-in  training,  graduated 
combat  capability;  red  flag  program;  and  mission  simulator  These 
programs  provide  for  basic  tactics  training  as  well  as  specific 
mission  capabilities  and  monitoring  and  assessing  the  pilot's 
performance.  The  impact  of  specialized  training  philosophy  on 
the  design  criteria  for  specialized  airframes  is  considered  J  M  S 

N78  30102#  Breguet- Aviation,  Saint  Cloud  (France) 

PERFECTING  ARMAMENTS  IN  THE  FAMILY  OF  MIRAGE 
AIRCRAFT  [LA  MISE  AU  POINT  DES  ARMEMENTS  DANS 
LA  FAMILLE  DES  MIRAGE] 

M.  B.  Reveltin- Palcoz  In  AGARD  Fighter  Aircraft  Design  Jun 
1978  2  p  In  FRENCH  (For  primary  document  see  N 78  30099 
21-05) 

Avail;  NTIS  HC  A13/MF  A01 

The  different  versions  of  the  Mirage  aircraft  such  as  the 
Mirage  3.  Mirage  4,  Mirage  5.  FI  Mirage  and  the  Mirage  2000 
are  capable  of  carrying  a  large  variety  of  amaments  such  as 
bombs,  rockets,  and  air-to-air  missiles  or  air-to-ground  missiles 
Methods  of  perfecting  and  testing  these  armaments  were 
developed  from  the  initial  stage  of  study,  to  the  drawing  stage 
and  including  the  final  stage  of  flight  operations  Various 
characteristic  aspects  of  these  successive  stages  are  reported  in 
detail  Trans  by  B  B 

N7830103#  Preyss  (Scott)  Associates.  Los  Angeles.  Calif 

AIR  COMBAT 

Albert  E.  Preyss  In  AGARD  Fighter  Aircraft  Design  Jun 
1978  16  p  refs  (For  primary  document  see  N78-30099  21-05) 
Avail:  NTIS  HC  A13/MF  A01 

A  solution  to  the  generalized  multiple  component  engagement 
of  opposing  military  forces  is  presented.  The  results  provide 
detailed  insights  through  the  use  of  asymptotic  models,  human 
interactive  analysis,  and  topological  arguments  The  technique  is 
demonstrated  by  example,  using  the  fighter  escort  problem 
Application  to  any  air  combat  problem  of  reasonable  dimension 
is  possible  Aircraft  performance,  avionics,  and  weaponry  are 
considered  The  results  can  be  used  to  guide  the  allocation  of 
research  and  development  resources,  to  evaluate  the  force  mix 
problem  related  to  new  weapon  system  purchases,  and  to  advise 
operational  commands  of  deployment  and  tactics  for  known 
forces  J  M  S 

N78-30104#  Dormer  Werke  G  m  b  H  .  Friedrichshafen  (West 
Germany) 

ADVANCED  CONTROL  CONCEPTS  FOR  FUTURE  FIGHTER 
AIRCRAFT 

Horst  Wunnenberg  and  Wolfgang  J  Kubbat  (Messerschmitt- 
Boelkow-Blohm  G  m.b.H.,  Ottobrunn.  West  Ger )  In  AGARD 
Fighter  Aircraft  Design  Jun.  1978  15  p  refs  (For  primary 

document  see  N78-30099  21-05) 

Avail  NTIS  HC  A13/MF  A01 

In  detail  the  possibilities  and  limits  of  new  control  concepts 
such  as  active  control  technology  and  reduced  static  stability 
and  the  criteria  for  the  corresponding  control  surface  layout  are 
discussed.  Requirements  and  the  technical  realization  methods 
for  a  modern  fly  by  wire  digital  control  technology  are  pre 
sented  Comments  on  current  research  programs  and  future 
prospects  are  given  J  M  S 


N78-30105#  McDonnell  Aircraft  Co .  St  Louis.  Mo 

FIGHTER  SUPERIORITY  BY  DESIGN 

W  P  Murden.  H  D  Altis.  and  M.  L  Ramey  In  AGARD  Fighter 
Aircraft  Design  Jun  1978  16  p  (For  primary  document  see 

N78-30099  21-05) 

Avail  NTIS  HC  A13/MF  A01 
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Aspects  of  the  F  18  program  are  discussed  in  terms  of 
increasing  combat  effectiveness  and  decreasing  combat  costs 
Combat  performance  firepower  and  weapon  system  capability 
multimission  versatility  increased  reliability  and  maintainability 
and  combat  survivability  are  among  the  factors  considered 

JMS 

N78301 08#  A  vions  Marcel  Dassault  Breguet  Aviation 
Saint  Cloud  (France!  Oiv  des  Etudes  Avancees 

AERODYNAMICS  Of  THE  NEW  GENERATION  Of  COMBAT 
AIRCRAFT  WITH  OELTA  WINGS  (AEROOVNAMIQUE  DE 
LA  NOUVELLE  GENERATION  D’AVIONS  DE  COMBAT  A 
AILE  DELTA] 

M  Pierre  Bohn  In  AGARD  Fighter  Aircraft  Design  Jun  1978 
13  p  In  FRENCH  (For  primary  document  see  N7 8  30099  21  05) 
Avail  NTIS  HC  A13/MF  A01 

Utilization  of  various  aerodynamic  configurations  for  modem 
delta  wing  combat  aircraft  is  discussed  in  relation  to  approach 
speeds  and  reducing  impact  damage  at  Supersonic  speeds  Mission 
requirements  such  as  maneuverability  were  examined  in  detail 
and  principle  reasons  for  the  discontinuation  of  fixed  winged 
aircraft  for  combat  were  illustrated  Transl  by  B  8 

N78-30107#  Air  Force  Flight  Dynamics  Lab  Wright  Patterson 
AFB  Ohio 

SUPERCRUISER  FIGHTER  ANALYSIS 

L  Earl  Miller  and  Valentine  Dahlem  HI  In  AGARD  Fighter 
Aircraft  Design  Jun  1978  16  p  (For  primary  document  see 

N78  30099  21  05) 

Avail  NTIS  HC  A13/MF  A01 

A  fighter  aircraft  that  cruises  efficiently  at  supersonic 
speeds  and  is  effective  m  air  to  air  combat  is  considered 
Supersonic  cruise  performance  and  transonic  maneuvering 
requirements  are  emphasized  Speed  advantage,  ability  to  engage 
or  disengage  at  will  maintaining  control  over  the  combat  arena, 
and  target  acquisition  are  among  the  factors  analyzed  From 
differential  game  technology  supercruiser  maneuvering  require 
ments  are  determined  as  a  function  of  the  threat  s  maneuvering 
capability  Wind  tunnel  results  indicate  that  a  small  single  aircraft 
can  be  configured  to  produce  the  level  of  efficiency  necessary 
for  supersonic  cruise  JMS 

N78-30106#  Naval  Air  Systems  Command  Washington.  D  C 

ANALYSIS  Of  ADVANCED  VARIABLE  CAMBER  CON 
CEPT8 

R  F  Siewert  and  R  E  Whitehead  (ONR.  Arlington.  Va  )  In 
AGARD  Fighter  Aircraft  Design  Jun  1978  21  p  refs  (For 

primary  document  see  N78  30099  2  1  05) 

Avail  NTIS  HCA13/MFA01 

A  survey  of  variable  camber  devices  used  on  contemporary 
fighter  aircraft  to  improve  maneuverability  in  the  air  combat  flight 
regime  is  presented  Variable  camber  concepts  which  offer 
potential  for  even  greater  benefits  on  future  fighter  aircraft  designs 
are  discussed  Finally,  some  analysis  is  presented  which  provides 
insight  into  the  advantages  that  are  achieved  in  various  off  design 
conditions  with  the  use  of  these  variable  camber  concepts 

JMS 

N78-30109#  Motoren  und  Turbinen-Umon  Muenchen  GmbH 
(West  Germany) 

VARIABLE-CYCLE  ENGINE  FIGHTER  AIRCRAFT:  AD 
VANCE  IN  PERFORMANCE  AND  DEVELOPMENT  PROB¬ 
LEMS 

H  Grieb.  W  Weiler.  and  G  Weist  In  AGARD  Fighter  Aircraft 
Design  Jun  1978  16  p  refs  Sponsored  by  Min  of  Defence 

of  Federal  Rep  of  Ger  (For  primary  document  see  N78- 30099 
21  05) 

Avail  NTIS  HC  A13/MF  A01 

The  requirements  on  engines  for  civil  and  military  super 
sonic  aircraft  and  the  interest  in  variable  cycle  engines  are 
explained  In  addition,  the  variable  cycle  engine  concepts  and 
their  function  are  described  briefly  For  two  concepts  of  variable 
cycle  engines  for  fighter  aircraft,  the  operating  characteristics, 
performance  data,  and  leading  design  features  are  discussed 
These  examples  are  used  to  contrast  the  advances  offered  by 
such  engines  against  the  problems  to  be  overcome  It  is  shown 
that,  whereas  the  desired  flexibility  in  operating  characteristic 
and  performance  is  feasible,  the  extra  engine  weight  and 
complexity  compared  with  conventional  engines  is  very  substan¬ 
tial  For  a  fighter  aircraft,  a  simplified  comparison  of  effectivity 
is  made  between  the  installation  of  variable  cycle  engine  concepts 
and  two  types  of  conventional  engines  with  different  bypass 
ratio  It  is  shown  that  the  extra  weight  to  be  expected  with 
variable  cycle  engines  investigated  so  far.  does  not  justify  their 
future  application  JMS 


N78-30110#  National  Gas  Turbine  Establishment  Farnborough 
(England) 

INTAKE  DESIGN  FOR  FIGHTER  AIRCRAFT 

J  Dunham  In  AGARD  Fighter  Aircraft  Design  Jun  1978 
15  p  refs  Sponsored  in  part  by  RAE  (For  primary  document 
see  N78  30099  21  05) 

Avail  NTIS  HCA13/MFA01 

An  outline  is  given  of  the  requirements  placed  upon  the 
intake  des'gner  Low  external  drag  high  intake  pressure  recovery 
and  low  distortion  of  the  engine  face  flow  are  demanded,  over 
a  wide  range  of  aircraft  maneuvers  at  subsonic  speeds  as  well 
as  through  the  transonic  and  supersonic  speed  ranges  All  this 
is  to  be  accomplished  at  minimum  cost,  weight  and  complex 
ity  Some  of  the  factors  involved  in  the  design  are  discussed 
These  include  intake  location,  blunt  cowl  lips  and  their  influence 
on  incidence  range  matching  of  engine  flow  demand  with  intake 
capacity,  dynamic  distortion  measurement  and  the  control  system 
for  a  variable  intake  An  assessment  of  the  state  of  the  art. 
research  requirements,  and  possible  technological  advances  is 
given  JMS 

N78-30111#  Air  Force  Aero  Propulsion  Lab  Wright  Patterson 
AFB.  Ohio  Turbine  Engine  Div 

AOVANCE  NOZZLE  TECHNOLOGY 

Lawrence  D  Wolfe  and  Arthur  E  Fanning  //>  AGARD  Fighter 
Aircraft  Design  Jun  1978  31  p  (For  pnmarv  document  see 

N7 8  30099  21  05) 

Avail  NTIS  HCA13/MFA01 

The  exhaust  concepts  developed  as  design  options  for  use 
on  turbine  engines  which  are  to  power  advanced  fighter  aircraft 
are  discussed  with  emphasis  on  nonaxisym  metric  nozzle 
configurations  Nozzle  performance  cooling  effectiveness,  and 
structural  integrity  at  minimum  weight  are  among  the  topics 
studied  Variations  in  thrust  vector  schedule  aircraft  wing  loading 
and  thrust  loading  are  included  An  example  is  used  to  illustrate 
the  point  that  certain  nonaxisymmetric  nozzle  and  thrust  vectoring 
schemes  introduce  an  additional  degree  of  complexity  into  the 
procedures  necessary  to  properly  account  for  the  applied  forces 

JMS 

N78-30T12#  Societe  Nationale  d  Etudes  et  de  Construction  de 
Moteurs  d'Aviation.  MoissyCramayel  (France) 

STUDY  OF  A  COMPROMISE  BETWEEN  THE  COMPLEXITY 
OF  A  ROCKET  ENGINE  AND  ITS  COST  [LA  RECHERCHE 
D  UN  COMPROMIS  ENTRE  LA  COMPLEXITE  D  UN 
MOTEUR  DE  CHASSEUR  ET  SON  COUT] 

J  F  Chevalier  In  AGARD  Fighter  Aircraft  Design  Jun  1978 
8  p  In  FRENCH  (For  primary  document  see  N78-30099  21-05) 
Avail  NTIS  HC  A13/MF  A01 

The  cost  of  an  aircraft  is  often  related  to  takeoff  weight  or 
the  complexity  of  the  engine  The  performance  of  the  engine 
can  reduce  the  weight  of  the  aircraft  and  also  the  cost  of  the 
entire  aircraft  These  two  aspects  are  discussed  in  detail  Aircraft 
weight  and  costs  were  calculated  and  the  following  missions 
were  analyzed:  (1)  low  altitude  penetration.  (2)  tactical  support. 
(3)  aerial  superiority:  and  (4)  interception.  Transl  by  B  B 

N78-30113#  Messerschmitt-Boelkow-Blohm  GmbH.  Munich 
(West  Germany) 

IMPACT  OF  ACTIVE  CONTROL  ON  STRUCTURES  DE¬ 
SIGN 

0.  Sensburg  and  H.  Zimmermann  (Vereinigte  Flugtechn  Werke- 
Fokker  GmbH.  Bremen.  West  Ger.)  In  AGARD  Fighter  Aircraft 
Design  Jun.  1978  26  p  refs  (For  primary  document  see 

N78  30099  21-05) 

Avail:  NTIS  HC  A13/MF  A01 

A  review  of  active  control1  technologies  is  given  with 
emphasis  on  fighter  aircraft  structures  design  Artificial  lateral 
stability,  longitudinal  stability,  maneuver  load  control,  and  gust 
load  alleviation  are  considered  along  with  fatigue  reduction,  ride 
quality  improvement,  and  active  flutter  suppression.  JMS 

N78-30114#  Departement  Structures  6.  E  Aerospatiale. 
Toulouse  (France) 

NEW  STRUCTURES  MADE  OF  COMPOSITE  MATERIALS 
FOR  HIGH  PERFORMANCE  COMSAT  AIRCRAFT  [STRUC¬ 
TURES  NOUVELLES  EN  MATERIAUX  COMPOSITES  A 
HAUTE8  PERFORMANCES  POUR  AVIONS  DE  COMSAT) 

Gilbert  Correge  In  AGARD  Fighter  Aircraft  Design  Jun  1978 
18  p  In  FRENCH  (For  primary  document  see  N78-30099  21-05) 
Avail  NTIS  HC  A13/MF  A01 

Composite  materials  utilized  in  aircraft  construction  are 
described  Other  areas  of  study  are  the  following  (1)  Types  of 
composite  structures  utilized:  (2)  Materials:  (3)  Principles  of 
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local  reinforcement  and  (4)  Protection  against  lightning  strike 

Transl  by  B  6 

N7S-301 15|  Hawker  Siddeley  Aviation  ltd  .  Kingston  upon 
Thames  (England) 

METAL  TECHNOLOGY  FOR  FUTURE  AIRCRAFT  DESIGN 

Roger  S  Dabbs  In  AGARD  Fighter  Aircraft  Design  Jun 
1978  16  p  (For  primary  document  see  N78-30099  21-05) 

Avail  NTlS  HCA13/MFA01 

Requirements  of  a  material  to  be  used  for  aircraft  structures 
are  discussed  These  include  strength  and  stiffness,  service  life, 
vulnerability,  repairability.  mspectability.  and  cost  effectiveness 
Aluminum  alloys,  titanium  alloys,  and  steels  ate  among  the  metallic 
materials  considered  for  application  to  future  aircraft  structures 
The  performance  of  metallic  materials  and  graphite  composites 
is  compared  JMS 

N7S-3O11S0  Messerschmitt  Boelkow-Blohm  GmbH.  Munich 

(West  Germany)  Dept  of  Human  Engineering 

DISPLAY  SYSTEMS  AND  COCKPIT  DESIGN 

Ruediger  Seifert  and  Hans  Denkscherz  In  AGARD  Fighter  Aircraft 

Design  Jun  1978  1  1  p  (For  primary  document  see  N78-30099 

21-05) 

Avail  NTIS  HC  A13/MF  A01 

A  concept  for  a  new  cockpit  design  technology  is  pre¬ 
sented  The  need  for  a  technology  is  dictated  by  the  technical 
requirement  for  saving  cockpit  weight  and  space,  resulting  from 
the  high  g  operations  requirements,  and  from  the  operational 
requirement  for  limiting  the  quantitative  personnel  requirements 
The  basis  for  the  technology  is  given  by  the  present  knowledge 
concerning  the  information  processing  capabilities  of  man.  and 
by  the  empirical  results  of  measurements  of  the  time  budget  of 
man  m  man  machine  operations  From  this  the  display  and  control 
modalities  are  derived,  which  ensure  better  utilization  of  the 
pilot's  capabilities  in  the  future  fighter  aircraft  This  concept  is 
considered  to  increase  the  system  capacity  of  manned  fighter 
aircraft,  compared  with  the  equipment  overloaded  aircraft  of  today 
The  principle  allocation  of  the  display  and  control  function  to 
the  equipment  and  an  example  for  the  required  characteristic 
for  the  functions  in  accordance  to  the  time  budget  considerations 
are  given  JMS 

N78  30117#  Boeing  Co.  Seattle.  Wash 

APPLICATION  TECHNIQUES  FOR  DIGITAL  FLIGHT 
CONTROL  SYSTEMS 

Donald  L  Martin  In  AGARD  Fighter  Aircraft  Design  Jun 
1978  12  p  refs  (For  primary  document  see  N78  30099  21-05) 
Avail  NTIS  HCA13/MFA01 

System  design  and  implementation  considerations  in  applica 
tion  of  digital  processing  and  signal  transmission  techniques  to 
flight  control  systems  are  discussed  The  digital  flight  control 
design  cycle  and  both  the  overall  similarity  with  analog  implemen¬ 
tation  and  the  differences  associated  with  software  requirements 
specification  are  covered  Design  problems  that  result  from  the 
digital  processing  are  reviewed  along  with  software  development 
and  tasting  at  both  the  software  and  system  development  levels 
The  three  channel  redundant  flight  control  computer  used  on 
the  Boeing  YC-14  advanced  medium  STOL  transport  is  described 
along  with  advantages  of  digital  applications  JMS 

N7S-3011Sf  British  Aircraft  Corp  .  Warton  (England)  Military 
Aircraft  Div 

THE  DESIGN  OF  A  HIGH  g  COCKPIT 

A  G  Barnes  In  AGARD  Fighter  Aircraft  Design  Jun  1978 
12  p  refs  (For  primary  document  see  N78-30099  21  05) 

Avail  NTIS  HC  A13/MF  A01 

The  physiological  factors  of  operating  under  high  g  are 
discussed  The  geometric  aspects  of  reclining  the  pilot's  seat,  m 
order  to  achieve  a  measure  of  g  alleviation,  are  illustrated  The 
implications  of  such  a  change  with  respect  to  displays  and  controls 
are  considered  along  with  techniques  which  offer  solutions  to 
the  problems  associated  with  displays  and  controls  Radical 
changes  m  cockpit  layout  are  implied  JMS 

N7t  120t0f  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  SPECIALISTS* 
MEETING  OF  THE  FLIGHT  MECHANICS  PANEL  ON 
PILOTED  AIRCRAFT  ENVIRONMENT  SIMULATION  TECH 
NIQUES 

K  J  Staples  IRAE  Bedford  England)  Oct  1978  18  p  Meeting 
held  at  Brussels  24  27  Apr  1978 

(AGARD  AR  126  ISBN-92  835  1299  5)  Avail  NT)S 
HC  A02/MF  AQ1 


Tha  proceedings  of  a  meeting  concerning  the  flight  mechanics 
of  and  simulation  techniques  of  piloted  aircraft  environments 
are  presented  Some  of  the  following  topics  are  discussed 
(1)  requirements  on  simulation  of  the  environment.  (2)  simulation 
of  the  atmospheric  environment,  and  (3)  out  of  the  cockpit  visual 
scenes  B  B 

N79  15036#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur  Seine  (France) 

AIRCRAFT  ICING 

Nov  1978  136  p  refs  Presented  at  an  AGARD  Fluid  Dyn 

Panel  Round  Table  Discussion  on  Aircraft  Icing.  Ottawa.  30  Sep 

1977 

(AGARD  AR  127.  ISBN  92  835- 1 302  9)  Avail  NTIS 
HC  A07/MF  A01 

Icing  of  unprotected  components  is  one  of  the  major 
problems  engineers  are  faced  with  during  the  development  phase 
of  an  aircraft  The  Fluid  Dynamics  Panel  of  AGARD  held  a 
round-table  discussion  of  the  fluid  dynamic  aspect  of  icing  This 
took  place  following  the  FDP  Symposium  on  Unsteady  Aerody¬ 
namics  m  Ottawa.  Canada  on  the  30th  of  September.  1977 
Papers  are  presented  on  the  following  topics.  (1)  recent  results 
on  icing  parameters.  (2)  helicopter  ice  detection,  icing  seventy 
and  liquid  water  content  measurement.  (3)  icing  trails  on  the 
front  fuselage  and  engine  intake  of  helicopters  at  conditions 
simulating  forward  flight.  (4)  ice  accretion  and  its  effects  on 
aerodynamics  of  unprotected  aircraft  components.  (5)  a  theoreti¬ 
cal  and  experimental  means  to  predict  ice  accretion  shapes  for 
evaluating  aircraft  handling  and  performance  characteristics,  and 
(6)  icing  test  facilities  and  techniques  m  Europe  For  individual 
titles,  see  N79- 15037  through  N79- 15043 

N78- 15037#  Messerschmitt -Boelkow-Blohm  G  m  b  H  ,  Hamburg 
(West  Germany) 

SOME  RESULTS  ON  ICING  PARAMETERS 

W  Kleuters  and  G  Woeifer  In  AGARD  Aircraft  Icing  Nov 

1978  18  p  refs  (For  primary  document  see  N79- 15036  06-05) 
Avail  NTIS  HC  A07/MF  A01 

Meteorological  icing  data  on  forty-seven  encounters  in 
cumulus  clouds  over  western  central  Europe  are  analyzed 
statistically,  and  compared  with  similar  data  quoted  in  FAR  25 
Appendix  C  The  data  for  FAR  25  Appendix  were  obtained  by 
the  Rotating  Cylinder  method,  a  measuring  device  with  a  capacity 
limited  to  relatively  low  liquid  content  and/or  low  temperatures 
To  overcome  these  limitations,  the  liquid  water  content  was 
measured  in  these  tests  by  employing  a  liquid- n/trogen-coo/ed 
Test  Rod.  enabling  measurements  of  liquid  water  content  up  to 
3  g/cu  m  GY 

N79-1603S|  National  Research  Council  of  Canada.  Ottawa 
(Ontario)  Div  of  Mechanical  Engineering 
HE U COPTER  ICE  DETECTION.  ICING  SEVERITY  AND 
LIQUID  WATER  CONTENT  MEASUREMENTS 

J  R.  Staltebrass  In  AGARD  Aircraft  Icing  Nov  1978  7  p 

refs  (For  primary  document  see  N79- 15036  06-05) 

Avail  NTIS  HC  A07/MF  A01 

Icing  detection  on  a  helicopter  presents  difficulties  because 
of  the  wide  relative  speed  range  from  hover  to  maximum  cruise 
High  detection  sensitivity  is  necessary  at  any  flight  speed  because 
of  tha  high  susceptabifrty  of  the  rotor  blades  to  the  effects  of 
even  quite  small  ice  accretion  An  icing  detector  is  described 
that  largely  overcomes  the  problem  of  speed  dependence  and 
thus  permits  the  determination  of  icing  rate  and  cloud  liquid 
water  content  with  reasonable  accuracy  G  Y 

N7S  1603B#  National  Gas  Turbine  Establishment.  Pyestock 
(England)  Engine  Test  Dept 

ICING  TRIALS  ON  THE  FRONT  FUSELAGE  ANO  ENGINE 
INTAKES  OF  HELICOPTERS  AT  CONDITIONS  SIMULATING 
FORWARD  FLIGHT 

P  F  Ashwood  and  R  D  Swift  In  AGARD  Aircraft  Icing 
Nov  1978  16  p  refs  (For  primary  document  see  N79- 15036 
06  05) 

Avail  NTIS  HC  A07/MF  A01 

One  of  the  large  test  chambers  of  the  Altitude  Test  Facility 
at  the  NGTE  was  successfully  used  for  full-scale  trials  on  the 
front  fuselage  and  engine  intakes  of  the  Westland  Sea  King 
and  tha  Westland/ Aerospatiale  Lynx  helicopters  under  simulated 
wet  icing  conditions  The  paper  describes  tests  made  to  examine 
the  effects  of  air  temperature,  air  speed,  water  concentration 
and  aircraft  attitude  on  the  extent  of  ice  accretion  The  possibility 
of  ice  ingestion  by  the  engines  during  melt  off  was  also  studied 
using  high  speed  videotape  recordings  Data  are  also  presented 
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from  non- rotating  tests  on  full  scale  sections  of  main  rotor  blade 
made  to  examine  the  effects  on  accretion  of  bladespeed,  pitch 
angle,  air  temperature  and  water  concentration  The  effects  of 
cyclic  pitch  change  have  also  been  examined  and  typical  results 
are  presented  The  paper  includes  general  comments  on  the  use 
of  an  altitude  cell  for  helicopter  icing  investigations  and  the 
accumulation  of  data  leading  to  clearance  for  flight  in  icing 
conditions  Author 

N79-16040#  Messerschmidt  Boelkow  GmbH  Ottobrunn  (West 
Germany) 

ICE  ACCRETION  AND  ITS  EFFECTS  ON  AERODYNAMICS 
OF  UNPROTECTED  AIRCRAFT  COMPONENTS 

Boris  laschka  and  Rudolf  E  Jesse  In  AGARD  Aircraft  Icing 
Nov  1 978  22  p  refs  (For  primary  document  see  N79  15036 
06  05) 

Avail  NTIS  HC  A07/MF  A01 

A  survey  is  given  on  theoretical  and  experimental  methods 
applied  to  determine  the  ice  accretion  and.,  its  effects  on  the 
respective  aerodynamics  on  unprotected  components  of  a  modern 
jet  transport  aircraft  Together  with  an  introductory  outline  of 
the  mechanism  and  the  basic  mathematical  equations  and 
correlations  ruling  ice  generation,  the  experience  obtained  for 
the  European  Airbus  A300  is  used  to  describe  these  methods 
In  addition,  an  example  for  the  prediction  of  trajectories  of  shedding 
ice  particles  as  applied  for  the  German  jet  transport  aircraft 
VFW  614  is  given  Author 

N79- 16041#  Boeing  Co.  Seattle.  Wash 

A  THEORETICAL  AND  EXPERIMENTAL  MEANS  TO 
PREDICT  ICE  ACCRETION  SHAPES  FOR  EVALUATING 
AIRCRAFT  HANDLING  AND  PERFORMANCE  CHARACTER 
IST1CS 

Ramon  W  Wilder  In  AGARD  Aircraft  Icing  Nov  1978  20  p 
refs  (For  primary  document  see  N79- 15036  06-05) 

Avail  NTIS  HC  A07/MF  A01 

To  determine  the  need  for  airfoil  ice  protection  systems  and 
the  effects  of  large  ice  shapes  on  airplane  performance,  a 
research  program  was  initiated  to  obtain  basic  ice  accretion  and 
ice  shedding  data  on  typical  jet  transport  airfoils.  An  empirical 
relationship  derived  from  basic  airfoil  water  catch  parameters 
was  used  to  correlate  measured  ice  accretion  rates  with  theoretical 
water  impingement  parameters  This  correlation  used  glaze  ice 
heights  and  angles  measured  from  the  plaster  casts  of  the  actual 
ice  shapes  as  taken  from  the  two  swept  airfoil  test  models 
Results  of  this  correlation  show  that  ice  accretion  characteristics 
are  dependent  on  airfoil  shape,  particularly  leading  edge  radius, 
camber  and  angle  of  attack  Complex  trends  of  the  data  obtained 
in  this  test  program  precluded  a  general  ice  accretion  relationship 
with  other  airfoils  Additional  testing  of  other  airfoil  shapes  and 
angle  of  attack  would  provide  for  broader  application  of  the  ice 
cap  calculation  procedures  developed  herein  Airplane  performance 
penalties  associa*ed  with  icing  m  terms  of  landing  weight  penalties, 
and  when  these  penalties  are  assessed,  are  also  discussed 
Destination  airport  temperatures  and  ice  shedding  characteristics 
are  shown  to  be  significant  in  determining  the  frequency  of 
aerodynamic  penalties  due  to  ice  Author 

N79-16042#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

ICING  TEST  FACILITIES  AND  TEST  TECHNIQUES  IN 
EUROPE 

Marcel  Pierre  and  Xavier  Vaucheret  In  AGARD  Aircraft  Icing 
Nov  1978  23  p  refs  (For  primary  document  see  N79- 15036 
06  05) 

Avail  NTIS  HC  A07/MF  A01 

Icing  techniques  performed  a*  various  test  facilities  in  Europe 
are  described  The  locations  of  the  facilities  are  given  with 
special  emphasis  on  the  Oners  Modane  center  tor  icing  tests 
Problems  encountered  m  performing  artificial  icing  tests  in  wind 
tunnels  are  discussed  L  S 


N7S  18043#  National  Research  Council  of  Canada.  Ottawa 
(Ontario)  Div  of  Mechanical  Engineering 

ICING  TEST  FACILITIES  IN  CANADA 

T  R  Ringer  fn  AGARD  Aircraft  Icing  Nov  1978  12  p  lets 

iFor  primary  document  see  N 79  15036  06  05) 

Avail  NTIS  HC  AO 7  M'  A01 

The  icmg  simulation  ac  times  for  research  development  and 
testing  at  the  National  Research  Council  of  Canada  are  described 
The  major  facilities  include  a  low  speed  icing  wind  tunnel,  a 
high  speed  variable  density  tunnel  a  refrigerated  jet  engine  test 
cell  and  a  helicopter  icing  spray  rig  An  Appendix  is  included 


that  lists  reports  and  papers  published  on  icing  since  1935 

Author 

N79-23074#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

HELICOPTER  FATIGUE.  A  REVIEW  OF  CURRENT  RE 
QUIREMENTS  AND  SUBSTANTIATION  PROCEDURES 

Feb  1979  74  p  refs  In  ENGLISH,  partly  m  FRENCH  Presented 
at  the  47th  Meeting  of  the  Struct  and  Mater  Panel.  Florence. 
25  29  Sep  1978 

(AGARD-R  674.  ISBN  92-835-0232  9)  Avail  NTIS 

HC  A04/MF  A01 

A  detailed  review  of  current  fatigue  requirements  and 
substantiation  procedures  in  the  United  States,  United  Kingdom. 
Germany.  Italy,  and  France  in  the  field  of  helicopter  fatigue  is 
presented  Although  general  requirements  and  specifications  seem 
to  be  very  similar,  approved  procedures  applied  by  manufacturers 
may  sometimes  appear  to  be  rather  arbitrary  or.  in  some  cases, 
to  differ  significantly  from  one  firm  to  another  For  individual 
titles,  see  N79-23075  through  N79-23079 

N79-23076#  Army  Aviation  Research  and  Development 
Command.  St  Louis.  Mo  Structures  and  Aeromechanics 
Branch 

US  ARMY  HELICOPTER  FATIGUE  REQUIREMENTS  AND 
SUBSTANTIATION  PROCEDURES 

Robert  A.  Wolfe  and  Robert  W  Arden  In  AGARD  Helicopter 
Fatigue  Feb  1979  p  1-12  refs  (For  primary  document  see 
N79  23074  14-OS) 

Avail  NTIS  HC  A04/MF  A01 

The  current  fatigue  criteria  and  testing  requirements  are 
provided  for  U  S  Army  helicopter  structures  with  primary  emphasis 
on  dynamic  components  The  comparative  industry  applications 
of  the  requirements  were  brought  to  light  as  a  result  of  the 
Army's  latest  Major  helicopter  competitions  for  the  Utility  Tactical 
Transport  Aircraft  System,  recently  designated  BLACK  HAWK, 
and  the  Advanced  Attack  Helicopter  These  competitions  resulted 
in  evaluations  by  the  Army  of  four  major  helicopter  companies 
(two  competitors  for  each  program)  and  provided  significant 
lessons  learned  in  future  Army  fatigue  requirements  primarily 
because  of  differences  in  loads  application.  S/N  curves  shape 
criteria,  working  level  curve  deviations  and  component  testing 
techniques  applied  by  each  contractor  These  differences  and 
how  they  relate  to  the  current  Army  requirements  were  addressed 
As  a  result  of  these  lessons  learned,  the  Army  is  in  the  process 
of  specifying  new  fatigue  requirements  for  future  helicopter 
procurements.  JAM 

N79-23076#  Westland  Helicopters  Ltd  .  Yeovil  (England) 

HELICOPTER  FATIGUE  EVALUATION.  THE  UK  AP 
PROACH 

A.  D.  Hall  In  AGARD  Helicopter  Fatigue  Feb  1979  p  13-20 
(For  primary  document  see  N79-23074  14-05) 

Avail:  NTIS  HC  A04/MF  A01 

The  philosophies  of  fatigue  substantiation  were  used 
satisfactorily  for  the  Lynx  and  it  is  considered  that  the  practicability 
of  the  approach  has  been  well  established  The  main  concern 
was  with  the  safe  fatigue  life  substantiation  of  the  vital  components 
of  a  helicopter  and  consideration  is  given  to  three  phases  in  the 
life  cycle,  i.e.  design,  development,  and  production.  It  is  shown 
how  the  prototype  aircraft  is  defined  from  the  fatigue  strength 
point  of  view  and  how  flight  testing  and  development  testing  of 
the  prototype  leads  in  turn  to  the  production  definition.  JAM 

N79-23077#  Messerschmitt-Boelkow-Blohm  G  m.b.H  .  Munich 
(West  Germany). 

FATIGUE  LIFE  ESTIMATION  METHODS  FOR  HELICOPTER 
STRUCTURAL  PARTS 

F  Och  In  AGARD  Helicopter  Fatigue  Feb  1979  p  21-27 
refs  (For  primary  document  see  N79-23074  14-05) 

Avail  NTIS  HC  A04/MF  A01 

Analytical  fatigue  life  estimation  mainly  consisted  of  three 
steps  prediction  of  loads,  datermination  of  fatigue  strength,  and 
application  of  a  damage  hypothesis  linking  these  two  aspects 
Following  the  above  mentioned  three  steps  of  fatigue  fife 
investigation,  methods  for  the  prediction  of  loads  were  dealt 
with  according  to  tha  available  amount  of  information  Similarly, 
it  then  investigated  methods  describing  the  fatigue  strength  of 
components,  taking  into  account  the  influence  of  steady  loads 
and  the  reduction  of  a  mean  S/N  curve  to  a  working  level 
curve  JAM 

N79-2307B#  Costruzioni  Aeronaut iche  Giovanni  Agusta  S  p  A  . 
Gallarate  (Italy) 

PRESENT  FATIGUE  ANALYSIS  AND  DESIGN  OF  HEUCOP 
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TEAS  REQUIREMENTS  AND  QUALIFICATION  PRO¬ 
CEDURES 

Pietro  Alii  In  AGARO  Helicopter  Fatigue  Feb  1979  p  29  46 
refs  (For  primary  document  see  N79-23074  14  05) 

Avail  NTIS  HC  A04/MF  A01 

The  state  of  the  art  in  AGUSTA  in  the  area  of  structural 
fatigue  and  fail  safe  strength  evaluation  is  reported  The  need  of 
general  regulations  and  procedures  was  pointed  out  The 
convenience  of  automatic  procedures  was  underlined  JAM 

N79-23O790  Soaete  Nationale  Industnelle  Aerospatiale.  Pans 
(France)  Helicopter  Div 

FATIGUE  OF  HELICOPTERS:  SERVICE  LIFE  EVALUATION 
METHOD 

F  Liard  In  AGARD  Helicopter  Fatigue  Feb  1979  p  47  69 
In  ENGLISH  and  FRENCH  (For  primary  document  see  N79-23074 
14  05) 

Avail  NTIS  HC  A04/MF  A01 

The  general  principle  of  fatigue  substantiation  for  helicopter 
components  consists  in  evaluating  the  fatigue  strength  of  the 
component,  determining  the  value  and  frequency  of  the  loads 
to  which  it  will  be  subjected  during  normal  operation,  and  then 
deriving  from  these  data  the  steps  to  be  taken  to  make  the 
possible  occurrence  of  serious  accidents  due  to  the  failure  of 
the  component  extremely  remote  The  method  differs  for  the 
parts  mainly  di  uensioned  by  high  cycle  fatigue  (rotors  and 
gearboxes)  and  for  those  subjected  to  low  cycle  fatigue  (e  g 
fuselage)  Safety  is  determined  from  the  stress  m  the  1st  case 
and  the  number  of  cycles  in  the  2d  case  Where  both  types  of 
fatigue  are  encountered,  various  methods  allow  taking  into  account 
their  superimposition,  but  each  of  them  leads  to  practical  problems 
These  two  modes  of  fatigue  being  two  aspects  of  a  same 
phenomenon,  it  seems  realistic  to  use  a  single  approach  and 
select  the  acceptable  total  risk,  whether  the  damage  is  calculated 
for  each  load  level  or  the  tests  are  conducted  under  programmed 
loads  In  both  cases,  it  would  be  necessary  to  have  the  equal 
probability  of  failure  curves  between  a  few  cycles  and  the  infinite, 
which  has  not  been  achieved  to  date  Composite  materials  could 
be  given  the  same  treatment  as  metals  as  reqards  fatigue  strength 
and  that  their  fail  safety  could  be  taken  into  account  when  the 
first  deteriorate  appear  on  external  surfaces  A  R  H 

N79- 239570  Advisory  Group  for  Aerospace  Research  and 

Development.  Pans  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  26TH  GUID 
ANCE  AND  CONTROL  PANEL  SYMPOSIUM  ON  THE 
IMPACT  OF  INTEGRATED  GUIDANCE  AND  CONTROL 
TECHNOLOGY  ON  WEAPONS  SYSTEMS  DESIGN 

Morns  A  Ostgaard  Mar  1979  13  p  refs  Symp  held  in 

Sandefjord.  Norway.  9  12  May  1978 

(AGARD  AR  140  ISBN  92  835  1 3 1  7  7)  Avail  NTIS 
HC  A02/MF  A0 1 

The  significant  conclusions  and  recommendations  resulting 
from  the  technical  evaluation  are  (1)  there  appears  to  be  heavy 
reliance  on  well-defined  requirements  and  operational  concepts 
before  technology  innovations  are  stimulated.  (2)  technology 
will  support  increased  functional  integration  and  standardization 
for  interoperability  as  evidenced  by  the  use  of  a  common  Kalman 
filter  for  several  positioning  systems  and  multiple  use  of  the 
horizontal  station  display  for  both  command  and  control  and 
map  display  purposes.  (3)  mission  tailored  control  laws  properly 
supported  by  mission  display  information  can  reduce  pilot 
workload.  (4)  missile  systems  are  critically  dependent  upon 
positioning  systems  and  functional  integration  to  satisfy  critical 
performance  cost  weight,  and  volume  constraints,  and  (5)  multiple 
use  of  common  sensors,  particularly  for  control  and  positioning, 
were  shown  to  be  technics -lly  practical  Author 

N80- 102020  Advisory  Group  for  Aerospace  Research  and 
Development.  NeuillySur- Seine  (France) 

AGARD  TWO  DIMENSIONAL  AEROELA8TIC  CONFIGURA 
TIONS 

S  R  Bland,  Comp  Aug  1979  16  p  refs  Submitted  for 

publication  Prepared  m  cooperation  with  NASA  Langley  Res 
Center 

(AGARD  AR  156)  Avail  NTIS  HC  A02/MF  A01 

The  development  of  reliable,  efficient  methods  for  the 
calculation  of  unsteady  aerodynamic  forces  in  the  frequency -critical 
transonic  speed  regime  can  be  enhanced  by  the  availability  of  a 
limited  number  of  test  cases  for  the  comparison  of  competing 
methods  Seven  test  cases  are  presented  for  airfoils  with  thickness 
from  6  0%  to  16  5%  a  biconvex  parabolic  arc  airfoil,  three 
conventional  airfoils,  and  three  cambered  supercritical  airfoils 
The  aerodynamic  conditions  such  as  Mach  number,  mean  angle 
of  attack,  and  oscilfation  amplitude  and  frequency  are  also  given 


Recommendations  are  made  for  uniformity  m  definition  and 
reporting  to  enhance  desired  comparison  for  the  aeroelastician 

A  R  H 

N80- 102030  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur  Seme  (France) 

MANOEUVRE  LIMITATIONS  OF  COMSAT  AIRCRAFT 

Aug  1979  33  p  refs 

(AGARD  AR155A.  I  SB  N  92  835  1 336  3)  Avail  NTIS 
HC  A03/MF  A01 

The  choice  of  aircraft  detail  arrangement  and  configuration 
is  closely  related  to  desired  flight  speed,  altitude  and  maneuverabil¬ 
ity  The  maneuver  limitations  that  are  directly  related  to 
configuration,  flight  speed  and  attitude  are  reasonably  independent 
of  airplane  size  and  engine  thrust  These  limiting  flight  characteris¬ 
tics  include  pitchup.  wing  rock,  wing  drop,  nose  slice,  and  buffeting 
These  configuration  and  detail- sensitive  limitations  and  the 
aircraft  characteristics  that  cause  them  are  discussed  for  1 5  NATO 
aircraft  A  R  H 


N80  190900  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

DYNAMIC  ENVIRONMENTAL  QUALIFICATION  TECH 
NIQUES 

Nov  1979  40  p  refs  Meeting  held  in  Williamsburg.  Va  .  Apr 
1979 

(AGARD  R  682.  ISBN  92  835  1342  8)  Avail  NTIS 

HC  A03/MF  A01 

Dynamic  qualification  test  procedures  are  discussed  with 
emphasis  on  determining  the  resistance  of  equipment  to  the 
effects  of  environments  peculiar  to  military  operations  and 
requirements  For  individual  titles,  see  N80  19091  through 
N80  19093 

N80  190910  Aeronautical  Systems  Div  .  Wright- Patterson  AFB 
Ohio 

APPLICATION  OF  MIL  STD  81 OC  DYNAMIC  REQUIRE 
MENTS  TO  USAF  AVIONICS  PROCUREMENTS 

J  H  Wafford  In  AGARD  Oyn  Environ  Qualification  Tech 
Nov  1979  11  p  refs  (For  primary  document  see  N80  19090 

10-05) 

Avail  NTIS  HC  A03/MF  A01 

The  vibration  requirements  and  the  application  of  these 
requirements  to  the  procurement  of  avionics  equipment  are 
discussed  Data  obtained  from  external  noise  measurements  and 
aerodynamically  induced  vibration  are  reported  R  C  T 

N80  190920  Messerschmidt  Boelkow  GmbH  Munich  (West 
Germany)  Unternehmensbereich  Flugzeuge 

DYNAMIC  ENVIRONMENTS  AND  TEST  SIMULATION  FOR 
QUALIFICATION  OF  AIRCRAFT  EQUIPMENT  AND  EXTER 
NAL  STORES 

G  Haidl.  C  Lodge  (British  Aerospace  Aircraft  Group  Warton 
England),  and  H  Zimmermann  (Veremigte  Flugtechmsche 
Werke  Fokker  GmbH.  Bremen  West  Germany)  fn  AGARD 
Dyn  Environ  Qualification  Tech  Nov  1979  13  p  refs  (For 
primary  document  see  N80- 19090  10  05) 

Avail  NTIS  HC  A03/MF  A01 

Equipment  within  an  aircraft  was  exposed  to  a  wide  variety 
of  environments  during  ground  and  flight  operations  in  order  to 
determine  its  reliability  and  performance  under  conditions  which 
will  be  encountered  during  its  service  life  Test  specifications 
based  upon  real  environments,  but  simplified  for  simulation  were 
established  Significant  observations  and  results  are  reported 

R  C  T 

N80  190930  British  Aerospace  Aircraft  Group  Bristol  (England) 

CIVIL  AIRCRAFT  EQUIPMENT  ENVIRONMENT  QUALIFICA 
TION  TECHNIQUES 

B  W  Payne  and  G  H  F  Nayler  In  AGARD  Dyn  Environ 
Qualification  Tech  Nov  1979  10  p  refs  (For  primary  document 
see  N80  19090  10-05) 

Avail  NTIS  HC  A03/MF  A01 

The  vibration  testing  of  civil  aircraft  equipment  is  discussed 
The  environmental  test  levels  that  are  existing  m  international 
requirements  for  civil  aircraft  are  presented  R  C  T 

N80  1 90940  Advisory  Group  for  Aerospace  Research  and 

Development.  Pans  (France) 

PARAMETER  IDENTIFICATION 

Nov  1979  353  p  refs  Lecture  held  in  Delft  Netherlands 

29-30  Oct  1979  and  in  London.  12  Nov  1979 
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05  AIRCRAFT  DESIGN,  TESTING  AND  PERFORMANCE 


(AGARD  LS  104  ISBN  92  835  1340  1)  Avail  NTI$ 
HC  A16/MF  AQ1 

The  present  state  of  the  art  of  aircraft  parameter  identification 
techniques  is  reviewed  A  critical  appraisal  of  current  methods 
developed  and  applied  to  the  problems  of  analysis  of  flight  test 
data  m  a  number  of  NATO  countries  is  given  Particular  emphasis 
is  placed  on  the  practical  aspects  of  aircraft  parameter  estimation 
to  generate  information  useful  for  the  flight  test  engmee* 
For  individual  titles  see  N80  19095  through  N80  19104 

N  80-1 8098#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt  Brunswick  (West  Germany)  Inst  fuer 
Flugmechanik 

AIRCRAFT  PARAMETER  IDENTIFICATION  METHODS  AND 
THEIR  APPLICATIONS  SURVEY  AND  FUTURE  ASPECTS 

P  G  Hamel  /n  AGARD  Parameter  Identification  Nov  1979 
26  p  refs  (For  primary  document  see  N80  19094  10-05) 

Avail  NTIS  HC  A16/MF  A01 

An  overall  view  of  the  methods  for  the  determination  of 
aircrah  flight  mechanic  parameters  from  flight  tests  and  the 
probtens  associated  with  them  is  given  Technologies  in  the 
field  of  instrumentation,  data  handling,  and  data  processing  as 
well  as  improved  methodologies  for  optimum  control  input  design 
are  covered  The  application  spectrum  for  parameter  identifies 
non  including  aircraft  handling  qualities  investigations  and 
acceptance  testing  is  emphasized  J  M  $ 


N 80-19096*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va 
IDENTIFICATION  EVALUATION  METHODS 
Vladislav  Klein  In  AGARD  Parameter  Identification  Nov  1979 
21  p  refs  (For  primary  document  see  N80- 19094  10-05) 

Avail  NTIS  HC  A16/MF  A01  CSCL  01C 

Methods  for  airplane  parameter  estimation,  the  equation  error 
method,  output  error  method,  and  two  advanced  methods  are 
presented  and  their  bssic  properties  described  The  advanced 
methods  include  the  maximum  likelihood  and  extended  Kalman 
filter  method  For  a  better  understanding  of  the  estimation 
techniques  a  first-order  scalar  differential  equation  is  used  as  a 
model  of  the  system  under  test  Application  of  the  methods  to 
a  general  multivariable  linear  system  is  briefly  outlined  A  note 
on  the  parameter  estimation  in  the  frequency  domain  is  also 
presented  Numerical  examples  along  with  the  comparison  of 
results  from  various  methods  are  given  J  M  S 


N 80- 19097#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugmechanik 

PRACTICAL  input  signal  design 

E  Plaetschke  and  G  Schulz  (OFVLR.  Oberpfaffenhofen.  West 
Germany)  In  AGARD  Parameter  identification  Nov  1979 
19p  refs  (For  primary  document  see  N80- 19094  10  05)  • 

Avail  NTIS  HC  A16/MF  A01 

The  design  of  optimal  inputs  for  identifying  stability  and 
control  derivatives  of  the  longitudinal  and  lateral  motion  of  an 
aircraft  is  considered  First  the  purpose  of  input  optimization, 
the  constraints,  and  an  overview  of  the  literature  is  presented 
Then  two  different  procedures  of  input  design  are  treated  in 
more  detail  Starting  with  investigations  in  the  frequency  domain 
the  first  method  yields  a  multistep  input  signal,  which  fulfills 
specific  spectral  requirements  The  second  way  of  input  design 
is  based  on  the  optimization  of  different  measures  of  the  Fisher 
information  matrix,  such  as  determinant  or  trace  Depending  on 
the  measure  used,  the  designed  signals  differ  with  respect  to 
their  spectral  composition  The  discussed  input  signals,  which 
were  used  in  a  flight  test  program,  are  compared  with  respect 
to  the  achieved  accuracy  of  the  identified  stability  and  control 
derivatives  J  M  S 


N 90- 19096#  National  Aerospace  Lab.  Amsterdam  (Netherlands) 
ASPECTS  OF  FLIGHT  TEST  INSTRUMENTATION 
J  H  Breemen,  K  vanWoerkom.  H  L  Jonkers,  and  J  A  Mulder 
In  AGARD  Parameter  Identification  Nov  1979  22  p  refs 

Prepared  m  cooperation  with  Technische  Hogeschool.  Delft, 
Netherlands  (For  primary  document  see  N80- 19094  10-05) 
Avail  NTIS  HC  A16/MF  A01 


The  design  of  the  instrumentation  system  for  parameter 
estimation  tests  is  considered  Specifications  of  instrumentation 
for  nonsteady  flight  testing  are  discussed  along  with  general 
aspects  and  selection  criteria  of  various  transducer  types  As 
practical  examples  parts  of  the  high  accuracy  instrumentation 
systems  developed  for  the  determination  of  performance  and 
stability  and  control  characteristics  for  dynamic  maneuvers  are 
described  Problems  of  signal  conditioning  are  discussed  J  M  S 


N80  19099#  Technische  Hogeschool  Delft  (Netherlands)  Dept 
of  Aerospace  Engineering 

ANALYSIS  OF  AIRCRAFT  PERFORMANCE  STABILITY  AND 
CONTROL  MEASURES 

J  A  MUider.  H  L  Jonkers.  J  J  Horsten  J  H  Breeman  and 
J  L  Simons  In  AGARD  Parameter  Identification  Nov  1979 
87  p  refs  Prepared  in  cooperation  with  National  Aerospace 
Lab  Amsterdam  (For  primary  document  see  N80  19094  10  05) 
Avail  NTIS  HC  A16/MF  A01 

An  overview  is  presented  of  the  nonsteady  flight  test 
technique  Principal  elements  of  this  technique  which  is  directed 
towards  time  efficient  and  accurate  determination  of  performance 
characteristics  as  well  as  stability  and  control  characteristics  from 
measurements  in  nonsteady  or  quasi  steady  flight,  are  application 
of  high  quality  flight  test  instrumentation  systems  accurate 
reconstruction  of  the  aircraft's  motions,  identification  of  nonlinear 
aerodynamic  models,  and  calculation  of  performance,  stability 
and  control  characteristics  by  correction  of  nonsteady  or 
quasi-steady  flight  conditions  towards  prespecified  nominal 
conditions  Mam  emphasis  is  on  a  tutorial  exposition  of  the  first 
three  of  these  elements  In  addition  to  the  tutorial  presentation 
some  experimental  results  of  various  flight  test  programs  are 
presented  J  M  S 

N80  19100*#  National  Aeronautics  and  Space  Administration 
Hugh  L  Dryden  Flight  Research  Center.  Edwards.  Calif 
AIRCRAFT  IDENTIFICATION  EXPERIENCE 
Kenneth  W  Htff  In  AGARD  Parameter  identification  Nov 
1979  35  p  refs  (For  primary  document  see  N80  19094  10-05) 
Avail  NTIS  HC  A16/MF  A01  CSCL  01 C 

Important  aspects  of  estimating  the  unknown  coefficients  of 
the  aircraft  equations  of  motion  from  dynamic  flight  data  are 
presented  The  primary  topic  is  the  application  of  the  maximum 
likelihood  estimation  technique  Basic  considerations  that  must 
be  addressed  in  the  estimation  of  stability  and  control  derivatives 
from  conventional  flight  maneuvers  are  discussed  Some  complex 
areas  of  estimation  (such  as  estimation  in  the  presence  of 
atmospheric  turbulence,  estimation  of  acceleration  derivatives, 
and  analysis  of  maneuvers  where  both  kinematic  and  aerodynamic 
coupling  are  present)  are  also  discussed  RES 


N  80-19101#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugmechanik 

ROTORCRAFT  IDENTIFICATION  EXPERIENCE 

J  Kaletka  In  AGARD  Parameter  Identification  Nov  1979 
32  p  refs  (For  primary  document  see  N80- 19094  10-05) 

Avail  NTIS  HC  A16/MF  A01 

An  overview  of  the  identification  of  stability  and  control 
derivatives  of  the  rotorcraft  with  respect  to  practical  aspects 
and  applications  is  presented  First  an  introduction  to  the  basic 
dynamics  and  control  of  helicopters  is  given  The  helicopter 
characteristics  causing  difficulties  in  the  identification  are 
discussed  Measurement  and  sensor  problems  are  also  discus¬ 
sed  Approaches  to  overcome  the  difficulties  are  presented 
Emphasis  is  placed  on  the  following  two  key  elements  of  the 
identification  procedure  (1)  the  selection  of  adequate  mathemati 
cal  models  and  identifiable  derivatives  of  the  helicopter  to  isolate 
significant  model  effects,  and  (2)  possibilities  of  increasing  the 
information  content  of  flight  test  data  by  appropriate  system 
excitation  and  by  multiple- run  evaluations  Identification  results 
obtained  from  simulated  and  flight  test  data  of  helicopters  by 
applying  different  identification  methods  are  presented  RES 


N80-19102#  Royal  Aircraft  Establishment.  Famborough 
(England)  Flight  Systems  Dept 
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IDENTIFICATION  EXPERIENCE  IN  EXTREME  FLIGHT 
REGIMES 

A  Jean  Ross  In  AGARD  Parameter  Identification  Nov  1979 
15  p  refs  (For  primary  document  see  N80  19094  10-05) 

Avail  NTIS  HC  A16/MF  AOT 

A  mathematical  model  for  identifying  stability  and  control 
derivatives  of  fighter  aircraft  is  presented  The  principles  ol  the 
statistical  approach  are  described  The  treatment  of  the  nonlinear 
terms  is  described  and  the  tests  which  should  be  applied  to 
assess  the  validity  of  the  results  are  discussed  Selected  results 
from  investigations  of  manoeuvres  at  high  angles  of  attack  are 
presented  to  show  the  types  of  problems  which  can  be  solved, 
and  to  illustrate  some  effects  of  nonlmearities  RES 

N%0- 19103|  Institut  de  Mecamque  des  Fiuides  de  Lille  (France) 

WIND  TUNNEL  AND  FREE  FLIGHT  MODEL  IDENTIFICA 
TION  EXPERIENCE 

R  A  Verbrugge.  W  Charon,  and  M  Marchand  (DFVLR.  Brunswick) 
In  AGARD  Parameter  Identification  Nov  1979  33  p  refs 

(For  primary  document  see  N80- 19094  10  05) 

Avail  NTIS  HC  A16/MF  A01 

An  overview  of  different  experimental  techniques  used  for 
parameter  identification  based  on  dynamic  model  tests  in  wind 
tunnel  or  in  free  flight  is  presented  The  specific  domain  of 
application  is  defined  for  each  test  technique  Particular  aspects 
of  semi-free  and  free  model  tests  techniques  in  wind  tunnel  or 
laboratory  experiences  are  described  Data  processing  from  the 
collection  until  the  application  of  identification  procedure  is 
discussed  in  terms  of  ft)  the  nature  and  qualify  of  the  informa 
tion.  (2)  the  data  acquisition  software.  (3)  the  state  vector 
elaboration,  and  (4)  some  specific  filter  aspects  and  evaluation 
methods  A  set  of  results  illustrate  each  particular  point  A  review 
of  the  present  state  of  these  techniques  »s  given  and  future 
field  of  application  is  discussed  1  RES 

N8CM91Q4#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugmechamk 

CLOSED  LOOP  ASPECTS  OF  AIRCRAFT  IDENTIFICATION 

R  Koehler  and  K  Wilhelm  In  AGARD  Parameter  Identification 
Nov  1979  24  p  refs  (For  primary  document  see  N80  19094 
10-05) 

Avail  NTIS  HC  A16/MF  A01 

Specific  problems  of  system  identification  applied  to  highly 
augmented  aircraft  with  respect  to  flying  qualities  assessment 
are  discussed  An  introduction  to  the  influence  of  augmentation 
system  on  dynamic  response  and  flying  qualities  is  given  The 
application  of  parameter  estimation  techniques  to  control  loop 
systems  and  problems  of  control  loop  identification  and  equivalent 
system  modellization  are  discussed  R  E  S 

X80  72062#  Advisory  Group  tor  Aerospace  Research  and 
Development.  Paris  (France). 

AVIONICS/ GUIDANCE  AND  CONTROL  FOR  REMOTELY 
PILOTED  VEHICLES  (U) 

Jun.  1977  568  p  Joint  Symp  held  at  Florence.  4  8  Oct 

1976  This  document  is  not  available  from  the  NASA  STI  Facility 
All  requests  must  be  directed  to  AGARD  Hq 
(AGARD-CP  2 1 3)  NATO  Secret  report 


the  study  concludes  that  it  is  possible  to  propose  options  for 
alternate  solutions  and  to  identify  advantages  and  drawbacks  of 
each  potential  solution  RES 

X80  72064#  Advisory  Group  for  Aerospace  Research  and 
Development,  Paris  (France) 

INTERCEPTION  OF  MACH  3  AIRCRAFT  BY  FIGHTERS. 
VOLUME  2  (U) 

Jun  1978  56  p  This  document  is  not  available  from  the 

NASA  STI  Facility  All  Requests  must  be  directed  to  AGARD 
Hq 

(AGARD  AR  102  Vol-2)  NATO  Confidential  report 

Volume  2  consists  of  3  appendices  which  support  respectively 
chapter  4.  chapter  5.  and  chapter  6  of  volume  1  Topics  include 
fire  control,  air  to  air  missiles,  and  interception  probabilities 

A  W  H 


X 80  72066  #  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

FIGHTER  AIRCRAFT  OESIGN  (U) 

Jul  1978  84  p 

This  document  is  not  available  from  the  NASA 
STI  Facility  All  requests  must  be  directed  to  AGARD  Hq 
(AGARD-CP  241  Suppl)  NATO  Secret  report 

Current  fighter  aircraft  designs  and  the  implemented 
technology  in  the  aircraft’s  design  are  reviewed  Future  design 
technology  for  the  fighter  aircraft  is  explored  in  relation  to 
forecasted  requirements  The  defeat  of  anticipated  threats  with 
minimum  life  cycle  cost  is  emphasized  in  the  design  of  the 
future  aircraft  The  aspects  of  fighter  design  addressed  include 
systems  design;  aerodynamics  and  configurations,  propulsion, 
structures  and  materials,  avionics  and  guidance,  and  human 
factors  A  W  H 


X80  72066#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

MANOEUVRE  LIMITATIONS  OF  COMBAT  AIRCRAFT  (U) 

Aug  1979  108  p 

This  document  is  not  available  from  the  NASA 
STI  Facility  All  requests  must  be  directed  lo  AGARD  Hq 
( AGARD-AR- 1 55B)  NATO  Confidential  report 

The  phenomena  which  limit  the  maneuverability  of  combat 
aircraft  and  the  relationship  between  these  phenomena  and  the 
aircraft  s  physical  configuration  characteristics  are  discussed  The 
procedures  available  to  the  engineer  to  determine  and  optimise 
the  aircraft  maneuver  boundaries  are  presented  R  C  T 


The  state  of  the  art  in  avionics,  guidance,  and  control  is 
surveyed  Topics  covered  include  the  following  operational 
concepts  and  requirements,  electro-optical  sensors,  radar  and 
radiometric  sensors,  communications,  guidance  and  flight  control 
techniques,  target  acquisition  and  weapon  delivery,  command 
and  control  J  M  $ 

X80  72063  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

INTERCEPTION  OF  MACH  3  AIRCRAFT  BY  FIGHTERS. 
VOLUME  1  (U) 

•  un  1978  78  p  This  document  is  not  available  from  the 

f  ASA  STI  Facility  All  requests  must  be  directed  to 
AGARD  Hq 

(I  GARO-AR  1 02-Vol  1 )  NATO  Secret  report 

An  investigation  was  performed  to  identify  (1)  feasible 
intercept  fighter  systems  (consisting  of  manned  aircraft  with  their 
fire  control  systems  and  air  to  air  missiles)  for  the  near  term 
(1977  1985)  and  the  long  term  (1985  2000).  (2)  tactics  for 
the  employment  of  these  fighters,  and  (3)  the  most  promising 
areas  for  research  and  development  On  the  basis  of  parametric 
studies  of  the  most  important  technical  and  operational  factors. 
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06  AIRCRAFT  INSTRUMENTATION 

Includes  cockpit  and  cabin  display  devices,  and  flight 
instruments 

For  related  information  see  also  19  Spacecraft  fnstru 
mentation  and  35  Instrumentation  and  Photography 


N77-18152#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

agard  flight  test  instrumentation  series. 

VOLUME  8  LINEAR  AND  ANGULAR  POSITION  MEASURE 
MENT  OF  AIRCRAFT  COMPONENTS 

J  C  VanderLmden  (Natl  Aerospace  Lab .  Amsterdam)  and  H 
A  Mensmk  iNatl  Aerospace  Lab  Amsterdam)  Feb  1977 
47  p  refs 

(AGARD-AG-160-Vol-8  AGARDograph-  I6O-V0I-8. 

ISBN  92  835  1236-8)  Avail  NTIS  HC  A03/MF  A01 

Flight  test  instrumentation  for  determining  the  positron  of 
movable  aircraft  components  was  considered  The  components 
included  rudder,  elevator  and  aileron  surfaces,  wing  flaps,  trim 
tabs  speed  brakes  spoilers,  power  control  levers  elements  of 
hydraulic  systems  and  airconditioning  systems,  and  elements  of 
nosewheel-steenng  systems  and  of  landing  gear  mechanisms 

Author 

N79  24993#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

PROCESSING  OF  AIRBORNE  RECONNAISSANCE  DATA 
FOR  IN  FLIGHT  DISPLAY  AND  NEAR  REAL  TIME  TRANS 
MISSION 

G  vanKeuk  (Forschungsinst  fuer  Funk  und  Math)  Mar  1979 
67  p  refs 

IAGARD  AR  135  ISBN  92  835  1 3 10  X)  Avail  NTIS 
HC  A04/MF  A01 

Communication  on  aircraft  beyond  the  horizon  is  discussed 
The  fundamental  relationships  between  several  parameters  and 
interactions  and  between  human  factors  and  technology  to  assist 
operational  and  technical  users  were  examined  S  E  S 


■ 


07  AIRCRAFT  PROPULSION  AND 
POWER 

Includes  prime  propulsion  systems  and  systems  compo 
nents  e  g  gas  turbine  engines  and  compressors,  and 
on  board  auxiliary  power  plants  for  aircraft 

For  related  information  see  also  20  Spacecraft  Propulsion 
and  Power.  28  Propellants  and  Fuels,  and  44  Energy 
Production  and  Conversion 


N77-221 12 #  Advisory  Group  for  Aerosnace  Research  and 

Development.  Pans  (France) 

VARIABLE  GEOMETRY  AND  MULTICYCLE  ENGINES 

1976  459  p  In  ENGLISH,  partly  in  FRENCH  Presented  at 

the  48th  Meeting  of  the  AGARD  Propulsion  and  Energetics  Panel 
held  at  the  Ecole  Nationale  Supeneure  des  Tech  Avancees.  Pans 
6-9  Sep  1976 

(AGARD  CP-205)  Avail  NTIS  HC  A20/MF  A01 

A  broad  variety  of  cycle  investigations  are  presented  along 
with  work  on  geometry  variation  of  individual  engine  components 
Advanced  performance  for  supersonic  conventional  takeoff  and 
landing  aircraft  and  VTOL  aircraft,  high  speed  turboprops,  fuel 
conservation,  low  noise  low  exhaust  emission,  and  integrated 
control  systems  are  among  the  topics  discussed  For  individual 
titles  see  N77-22113  through  N77-22145 


N77  22113#  Boeing  Co  Seattle  Wash 

OPPORTUNITIES  FOR  VARIABLE  GEOMETRY  ENGINES  IN 
MILITARY  AIRCRAFT 

W  C  Swan.  A  D  Welliver.  G  W  Klees,  and  S  G  Kyle  In 
AGARD  Variable  Geometry  and  Multicycle  Eng  1976  9  p 

refs  (For  primary  document  see  N77-22112  1 3  07) 

Avail  NTIS  HC  A20/MF  A01 

Several  concepts  for  engine  development  and  the  apparent 
oppo'tunities  such  advancements  offer  in  terms  of  either  vehicle 
performance  or  total  system  cost  are  discussed  Medium  range 
air  to  surface  attack  vehicles  and  long  range  supersonic  vehicles 
with  high  altitude  recon/strike  capability  are  included  Author 


N77-22114#  National  Gas  Turbine  Establishment.  Pyestock 
(England) 

SOME  ASPECTS  OF  VARIABLE  CYCLE  PROPULSION 
SYSTEMS 

F  W  Armstrong  and  D  R  Eigton  In  AGARD  Variable  Geometry 
and  Multicycle  Eng  1976  T1  p  refs  (For  primary  document 
see  N77-221  12  13  07) 

Avail  NTIS  HC  A20/MF  A01 

The  incentives  which  encourage  the  study  of  variable  cycle 
gas  turbine  powerplants  are  considered  Achieving  performance 
gams  at  off  design  running  conditions,  increasing  safety  and 
flexibility  by  providing  greater  operating  margins,  and  control  of 
hoth  exhaust  emissions  and  noise  are  discussed  The  gains 
potentially  available  in  a  numbei  of  civil  jnd  military  aircraft 
applications  are  outlined  together  with  the  resulting  requirements 
for  cycle  variation  and  the  implications  for  the  configuration  of 
the  gas  turbine  engine  itself  and  its  intake  and  exhaust  systems 
The  substantial  component  and  system  design  problems  posed 
by  advanced  variable  cycle  powerplants  are  included  Author 


N77  22115#  Centre  d  E:»r.ais  de  Propulseurs.  Saclay  (France) 
PARAMETERS  FOR  OPTIMIZING  ENGINES  AS  A  FUNC¬ 
TION  OF  MISSION  (PARAMETRES  OPTIMISATION  DES 
MOTEURS  EN  FONCTION  OE  LA  MISSION] 

w  B  Cocheteux  A  Coursimault  and  J  C  G  Ripell  In  AGARD 
Variable  Geometry  and  Multicycle  F.ng  1976  15  p  refs  (For 

primary  document  see  N7 7  221  12  13  07) 

Avail  NTIS  HC  A20/MF  A01 

Conditions  under  which  the  choice  of  cycle  for  a  military 
engine  is  determined  are  investigated  Although  elaborated 
methods  for  optimization  exist,  direct  reflection  is  used  as  the 
approach  to  clarify  the  problem  Constraints  imposed  on  the 
choice  of  cycle  in  combat  aircraft  are  reviewed  and  the  advantage 


of  variable  geometry  is  assessed  Hypotheses  defining  a  mission 
are  highly  influential  In  some  cases,  the  choice  of  characteristics 
makes  compromise  easy  in  others  contradictions  appear  A 
number  of  independent  variables  some  neither  technical  not 
qualifiable.  must  be  taken  into  consideration  when  engines  are 
designed  Trans!  by  A  R  H 

N77  22116#  Motoren  und  Turbmen  Union  Muenchen  GmbH 
(West  Germany) 

ADVANCED  ENGINE  DESIGN  CONCEPTS  AND  THEIR 
INFLUENCE  ON  THE  PERFORMANCE  OF  MULTI  ROLE 
COMBAT  AIRCRAFT 

H  Gneb  and  E  Ackermann  In  AGARD  Variable  Geometry 
and  Multicycle  Eng  1976  15  p  refs  (For  primary  document 

see  N77-221 12  13  07) 

Avail  NTIS  HC  A20/MF  A01 

Engine  design  concepts  which  combine  the  advantages  of 
the  reheated  turbojet  with  the  advantages  of  the  reheated  turbofan 
are  considered  Emphasis  is  placed  on  the  demands  placed  on 
the  power  plant  by  a  multirole  weapon  system  Variable  geometry 
and  the  penalty  in  engine  weight  and  complexity  are  among 
the  factors  discussed  It  is  shown  that  the  variable  cycle  engine 
improves  the  performance  of  multirole  combat  aircraft  Author 

N77-22117#  Nazal  Air  Propulsion  Test  Center.  Trenton.  N  J 
VARIABLE  CYCLE  ENGINES  FOR  V/STOL  FIGHTERS 

John  R  Facey  and  Fred  C  Glaser  (McDonnell  Douglas  Corp 
St  Louis)  In  AGARD  Variable  Geometry  and  Multicycle  Eng 
1976  10  p  ref  (For  primary  document  see  N77-221  12  13-07) 
Avail  NTIS  HC  A20/MF  A01 

The  impact  of  variable  cycle  engines  on  advanced  V/STOL 
multimission  fighters  was  studied  A  program  description  is  given 
along  with  a  summary  of  results  and  conclusions  drawn  from 
the  initial  phase  of  the  program  Author 

N77  22118#  Centre  de  Villaroche,  Moissy  (France) 

VARIABLE  CYCLE  AND  SUPERSONIC  TRANSPORT  (CYCLE 
VARIABLE  ET  TRANSPORT  SUPERSONIQUE] 

C  Menioux  In  AGARD  Variable  Geometry  and  Multicycle  Eng 
1976  1  1  p  (For  primary  document  see  N77-221  12  13  07) 

Avail  NTIS  HC  A20/MF  A01 

An  ideal  variable  cycle  engine  adapted  for  supersonic  transport 
at  Mach  2  is  described  Its  principal  characteristics  are  explored 
from  the  point  of  view  of  cycle,  space  occupied,  and  internal 
structure  Transl  by  A  R  H 


N77-22119*#  National  Aeronautics  and  Space  Administration 
Lewis  Research  Center  Cleveland.  Ohio 

VARIABLE  CYCLE  KU&.NtS  FOR  SUPERSONIC  CRUISE 
AIRCRAFT 

Edward  Willis  In  AGARD  Variable  Geometry  and  Multicycle 
Eng  1976  18  p  refs  (For  primary  document  see  N77-221  12 
1 3-07) 

Avail  NTIS  HC  A20/MF  A01 

Variable  cycle  engine  design  concepts  studied  in  terms  of 
performance,  economic,  and  environmental  requirements  that 
apply  to  modern  supersonic  cruise  aircraft  are  described  The 
dual  impact  of  design  simplification  and  technology  advancements 
is  discussed  along  with  advanced  technology  requirements  in 
air  and  noise  pollution  reduction  J  M  S 


N77-22120#  Politecmco  di  Torino  (Italy) 

NUMERICAL  PREDICTION  OF  THE  UNSTEADY  FLOW  IN 
VARIABLE  GEOMETRY  ENGINES  PRELIMINARY  INVEST! 
GATION 

Luca  Zannetti  and  Maurizio  Pandolfi  In  AGARD  Variable 
Geometry  and  Multicycle  Eng  1976  7  p  refs  (For  primary 

document  see  N77  221  12  13-07) 

Avail  NTIS  HC  A20/MF  A01 

A  numerical  method  fs  presented  which  predicts  the  unsteady 
flow,  through  turbojet  engines,  due  to  the  variation  in  time  of 
the  geometry  of  some  engine  component  The  approach  is  based 
on  the  idea  of  replacing  the  actual  bladings  with  actuator  discs 
which  deflect  the  gas  stream  according  to  the  real  geometry 
Other  surfaces  of  discontinuity  simulate  the  inlet  and  the  exhaust 
of  the  engine  and  the  combustion  chamber  The  computation  is 
carried  out  by  integrating  in  time  the  hyperbolic  partial  differential 
equations  which  describe  the  gas  motion,  with  a  second  order 
of  accuracy  integration  Scheme  Numerical  examples  show  the 
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simulated  unsteady  flow  originated  by  variation  in  time  of  stators 
stagger  angles  and  of  exhaust  nozzle  area  Author 

N77  22121*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center  Langley  Station.  Va 

ASSESSMENT  OF  VARIABLE-CYCLE  ENGINES  FOR 
SUPERSONIC  TRANSPORTS 

£  Boxer.  S  J  Morns,  and  W  E  Foss.  Ji  In  AGARD  Variable 
Geometry  and  Multicycle  Eng  1976  19  p  refs  (For  primary 
document  see  N77-22112  13  07) 

Avail  NTIS  HC  A20/MF  A01 

Propulsion  systems  are  evaluated  in  terms  of  relative  aircraft 
range  for  a  fixed  payload  and  takeoff  gross  weight  with  a  design 
cruise  Mach  number  of  2  7.  In  order  to  put  the  performance  of 
these  engines  in  perspective,  a  comparison  of  these  engines 
and  the  former  U  S  SST  engine  is  made  with  an  idealized  variable 
cycle  engine  whose  performance  at  all  operating  points  matches 
that  of  an  optimized  point  design  cycle  within  specified  limits 
Range  comparisons  are  made  with  and  without  noise  level 
constraints  to  determine  the  influence  of  noise  upon  cycle 
selection  The  critical  areas  requiring  new  or  improved  technology 
for  each  cycle  are  delineated  Author 

N77-22122#  Rolls  Royce  Ltd  Derby  (England) 

USE  OF  ENGINE  VARIABLES  TO  IMPROVE  MILITARY 
PERFORMANCE 

N  G  Hatton  and  B  Swann  In  AGARD  Variable  Geometry 
and  Multrcycle  Eng  1976  15  p  (For  primary  document  see 

N77  22112  13  07) 

Avail  NTIS  HC  A20/MF  A01 

Variation  of  engine  cycle  by  geometric  changes  to  allow 
operation  nearer  the  design  point  is  discussed  for  a  variety  of 
flight  conditions  The  effect  of  representative  losses  due  to  cycle 
and  geometric  changes  is  illustrated  Author 

N77-22123#  Industrieanlagen  B etriebsgesellschaft  mb  H 
Ottobrunn  (West  Germany) 

POSSIBILITIES  OF  ADAPTING  BY  PASS  ENGINES  TO  THE 
REQUIREMENTS  OF  HIGHER  SUPERSONIC  FLIGHT 

H  Kuenkler  In  AGARD  Variable  Geometry  and  Multicycle 
Eng  1976  15  p  refs  (For  primary  document  see  N77-22112 
13  07) 

Avail  NTIS  HC  A20/MF  A01 

Methods  of  improving  the  adaptability  of  the  reheated  bypass 
engine  to  supersonic  flight  missions  by  varying  the  thermodynamic 
cycle  are  investigated  In  particular,  the  following  possibilities 
were  studied  11)  fuel-rich  primary-flow  heating  during  reheat 
operation.  (2)  fuel-rich  total  flow  reheating  during  high-thrust 
mission  segments.  (3)  precooling  of  turbine  coolant  by  heat 
exchange  with  reheat  fuel,  and  (4)  intercooling  of  primary  air 
flow  by  heat  exchange  with  reheat  fuel  Author 


N77-22124#  Naval  Air  Propulsion  Test  Center.  Trenton.  N.J 
AUGMENTED  DEFLECTOR  EXHAUST  NOZZLE  (ADEN) 
DESIGN  FOR  HIGH  PERFORMANCE  FIGHTERS 

J  Lawrence  Palcza  In  AGARD  Variable  Geometry  and  Multrcycle 
Eng  1976  7  p  (For  primary  document  see  N77-22112  13-07) 
Avail  NTIS  HC  A20/MF  A01 

A  two  dimensional  augmented  deflector  exhaust  nozzle 
(ADEN)  was  designed,  fabricated,  and  tested  for  use  on  future 
advanced  multimission  V/STOL  aircraft  The  aerodynamic  and 
mechanical  features  of  the  ADEN  and  the  full  scale  demonstrator 
program  are  described  Author 

N77-22126#  General  Electric  Co  .  Cincinnati.  Ohio  Aircraft 
Enqine  Group 

VARIABLE  CYCLE  ENGINE  APPLICATIONS  AND 
CONSTRAINTS 

Robert  J  Payzer  In  AGARD  Variable  Geometry  and  Multicycle 
Png  1976  t  3  p  For  primary  document  see  N77-221 1  2  1  3-07} 

Avail  NTIS  HC  A20/MF  AO! 

The  potential  applications  (or  variable  cycle  engines  are 
discussed  along  with  the  payoffs  for  variable  cycle  engines  and 
the  constraints  on  these  engines  both  from  a  totally  installed 
aspect,  as  well  as  the  internal  engine  restrictions  Authoi 


N77-27126#  United  Technologies  Corp .  East  Hartford,  Conn 

HIGH  EFFICIENCY  ENGINE  CYCLES  FOR  AIR  TRANSPORT 
FUEL  ECONOMY 


D  E  Gray  In  AGARD  Variable  Geometry  and  Multicycle  Eng 
1976  10  p  refs  (For  primary  document  see  N77  22  1 1 2  13  07) 
Avail  NTIS  HC  A20/MF  A01 

The  effects  of  projected  gas  turbine  technological  progress, 
unconventional  thermodynamic  processes,  and  advanced  propuf 
sion  devices  are  assessed  in  terms  of  their  fuel  savings  potential 
The  operating  characteristics  of  two  selected  propulsion  systems 
an  advanced  turbofan  and  a  turboprop  engine  are  projected 
and  compared  at  points  along  a  transport  flight  profile  The 
applicability  of  engine  component  geometry  variation  to  improve 
propulsion  system  efficiency  is  also  reviewed  Author 

N77-22127#  Hamilton  Standard.  Windsor  Locks.  Conn 
MULTI-MISSION  USES  FOR  PROP-FAN  PROPULSION 

A  H  Jackson  and  B  S  Gatzen  In  AGARD  Variable  Geometry 
and  Multicycle  Eng  1976  12  p  refs  (For  primary  document 
see  N77-221  12  1 3  07) 

Avail  NT; J  HC  A20/MF  A01 

Advanced  turboprops  or  Prop-Fans  are  considered  in  terms 
of  major  reductions  in  fuel  consumption  Aerodynamics,  noise 
reduction,  and  structural  design  are  discussed  along  with  engine 
design  and  applications  J  M  S 

N77-22128#  Rolls  Royce  Ltd.  Bristol  (England)  Aero  Div 

VARIABLE  GEOMETRY  IN  THE  GAS  TURBINE  THE 
VARIABLE  PITCH  FAN  ENGINE 

R  M  Denning  In  AGARD  Variable  Geometry  and  Multicycle 
Eng  1976  10  p  refs  (For  primary  document  see  N77  221  12 
13-07) 

Avail  NTIS  HC  A20/MF  A01 

A  specific  example  of  a  variable  pitch  engine,  the  M45SD-02. 
is  examined  Wide  speed  range,  high  relat-ve  takeoff  thrust,  low 
noise,  steep  approach  path  control,  fuel  efficiency,  and  reverse 
thrust  capability  are  among  the  characteristics  discussed  Potential 
applications  for  the  variable  pitch  engine  are  included  J  M  S 

N77-22129#  Societe  Turbomeca  Bordes  (France) 

THE  ASTAFAN:  DUAL  FLOW  WITH  VARIABLE  PITCH  AND 
CONSTANT  SPEED  (I  ASTAFAN:  DOUBLE  FLUX  A  PAS 
VARIABLE  ET  VITESSE  CONSTANTS } 

Joseph  Szydlowski  In  AGARD  Variable  Geometry  and  Multicycle 
Eng  1976  5  p  In  FRENCH.  ENGLISH  summary  (For  primary 

document  see  N77  221  12  13-07) 

Avail  NTIS  HC  A20/MF  A01 

The  historical  background  of  the  different  variable  geometry 
turbofan  engines  with  constant  speed  operation  is  discussed 
The  present  formula  includes  a  fan  whose  rotating  blades  have 
a  variable  pitch,  thus  permitting  a  correct  adaptation  to  the 
different  flight  configurations  Author 


N77  22130#  Messerschmitt-Boelkow-Blohm  GmbH,  Munich 
(West  Germany)  Aircraft  Div 

THE  INTERMITTENT  JET  FOR  SUPERSONIC  CONDITIONS 
INCREASED  WITH  PASSAGE  TO  OPERATING  IN  A  RAMJET 
-  A  LOW  COST  ENGINE  [LE  PULSO  REACTEUR  POUR 
REGIME  SUBSONIQUE  ELEVE  AVEC  PASSAGE  AU 
FONCTIONNEMENT  EN  STATO  REACTEUR  UN  MOTEUR 
DE  FAIBLE  PRIX  DE  REVIENT] 

W  K  Eick  In  AGARD  Variable  Geometry  and  Multicycle  Eng 
1976  27  p  refs  In  FRENCH  (For  primary  document  see 

N77  22112  13  07) 

Avail  NTIS  HC  A20/MF  A01 

The  results  of  preliminary  studies  made  on  a  jet  engine 
without  a  safety-valve  are  reported  Essential  parameters  were 
studied  in  detail  to  determine  their  influence  on  thrust  characteris¬ 
tics  and  fuel  consumption  Trans)  by  B  B 


N77-22131#  Pisa  Umv  (Italy) 

PERFORMANCE  CHARACTERISTICS  OF  TURBO-ROCKETS 
AND  TURBO-RAMJETS  USING  HIGH  ENERGY  FUEL 

Dmo  Dim  In  AGARD  Variable  Geometry  and  Multicycle  Eng 
1976  30  p  refs  (For  primary  document  see  N77-22112  13-07) 
Avail  NTIS  HC  A20/MF  A01 

The  aerodynamic  and  thermodynamic  behavior  of  ‘urborockets 
and  turboramjets  is  considered  By  means  of  variable  engine 
geometry,  multicycle  engines  meet  aircraft  requirements  for 
takeoff,  climb,  cruise,  maneuver,  loiter,  and  landing  Performance 
characteristics  are  evaluated  for  these  conditions,  taking  into 
account  variable  geometry  m  some  intake  and  exhaust  configure 
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tions  Problems  arising  horn  future  high  energy  fuels  particularly 
hydrogen,  impose  changes  in  interface  components,  geometry, 
and  control  Preliminary  designs  of  turborockets  and  turboramjets 
for  military  and  civil  applications  are  discussed  Author 

N77-22132#  Naples  Umv  (Italy) 

RAMTURBOJET  ENGINE  FOR  LONG  RANGE  HIGH 
TERMINAL  SPEED  MISSIONS 

Rodolfo  Monti  and  Attilio  Gaiasso  (AERITALIA.  Naples.  Italy) 
In  AGARO  Variable  Geometry  and  Multicycle  Eng  1976  14  p 
refs  (For  primary  document  see  N77  22112  13-07) 

Avail  NTIS  HC  A20/MF  A01 

Preliminary  calculations  are  presented  for  a  combined 
ramjet  turbofan  engine  where  the  long  range,  low  speed,  low 
altitude  flight  is  powered  by  the  turbofan  and  the  final  supersonic 
approach  at  low  altitude  «s  powered  by  the  ramjet  after  the 
turbofan  has  been  jettisoned  The  system  is  evaluated,  and  possible 
competitive  solutions  are  compared  Oesign  criteria  are  also 
discussed,  and  an  applicative  example  >s  presented  Author 

N77  22133#  Army  Air  Mobility  Research  and  Development 
Lab  Fort  Eust»s.  Va  Technology  Applications  Div 

CONVERTIBLE  FAN  SHAFT  ENGINE  (FOR  ROTARY  WING 
AIRCRAFT) 

John  W  White  In  AGARD  Variable  Geometry  and  Multicycle 
Eng  1976  15  p  refs  (For  primary  document  see  N77-221  12 
13-07) 

Avail  NTIS  HC  A20/MF  A01 

The  convertible  fan  shaft  (CFS)  engine,  utilizing  lightweight 
fan  and  advanced  turboshaft  engine  technology,  is  proposed  as 
a  propulsion  system  for  a  compound  helicopter  that  can  potentially 
double  the  operating  envelope  of  present  rotary  wing  aircraft 
The  compound  helicopter's  performance  capabilities  and  propul 
sion  requirements  are  briefly  reviewed  The  AH-56  Cheyenne 
aircraft  is  used  as  a  baseline  to  evaluate  the  CFS  engine  Author 

N77-22134#  Cranfield  Inst  of  Technology  (England)  School 
of  Mechanical  Engineering 

AN  APPLICATION  FOR  VARIABLE  INLET  GUIDE  VANES 
IN  DISTORTION  SUPPRESSION 

R  E  Peacock  and  MAR  A  El-Attar  In  AGARD  Variable 
Geometry  and  Multicycle  Eng  1976  16  p  refs  (For  primary 

document  see  N77-221  12  13-07) 

Avail  NTIS  HC  A20/MF  A01 

The  effects  of  distortion  upon  compressor  performance  are 
considered,  and  a  design  technique  for  inlet  guide  vanes  to 
decrease  the  effect  of  circumferential  pressure  distortion  is 
discussed  A  method  of  selectively  varying  the  stagger  of  a  sector 
of  the  guide  vane  row  to  minimize  the  effect  of  change  of  rotor 
incidence  created  by  circumferential  distortion  is  analyzed  Design 
charts  for  both  cases  are  included  Author 


N77-22135#  Rolls-Royce  Ltd.  Bristol  (England).  Aero-Div 

THE  PREDICTION  AND  OPTIMISATION  OF  VARIABLE 
GEOMETRY  STATORS  FROM  COMPRESSOR  BASIC 
DATA 

P  A  Whiteman  In  AGARD  Variable  Geometry  and  Multicycle 
Eng  1976  10  p  ref  (For  primary  document  see  N77-22112 

13  07) 

Avail  NTIS  HC  A20/MF  A01 

With  high  performance  axial  flow  compressors,  there  is  a 
positive  requirement  for  variable  geometry  The  amount  of  variable 
geometry  required  in  terms  of  the  number  of  variable  stators 
rows,  the  stator  travel,  and  rate  of  travel  are  all  important 
parameters  The  effects  of  these  parameters  on  compressor 
performance  can  be  predicted  and  optimized  using  the  stage 
stacking  method  of  analysis  Author 


N77  22136#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

PREDICTION  OF  VARIABLE  GEOMETRY  COMPRESSOR 
PERFORMANCES  (OFF  DESIGN) 

Pierre  Bry  and  Yves  LeBot  In  AGARD  Variable  Geometry  and 
Multicycle  Eng  1976  7  p  refs  In  FRENCH.  ENGLISH  summary 
( For  primary  document  see  N77-22112  13  07) 

Avail  NTIS  HC  A20/MF  A01 

The  effect  of  variable  geometry  on  compressor  performance 
was  investigated  numerically  This  approach,  based  on  a  simplified 
way  of  writing  derivatives  with  respect  to  the  axial  direction, 
allows  the  calculation  of  trough  flow  (uniform  tangentially)  in 


subsonic,  transonic  and  supersonic  regimes  provided  no  shock 
waves  occur  in  the  calculation  planes  The  overall  flow  analysis 
takes  into  account  losses  caused  by  fluid  friction,  wake  mixing 
angle  of  attack  and  cross  section  variation  Results  are  compared 
to  experimental  data  obtained  on  a  low  speed  compressor  with 
variable  blade  angle  settings  Author 

N77  22137#  Societe  Nationale  d'Etudes  et  de  Construction  de 
Moteurs  d'Aviation  Moissy-Cramayel  (France) 

ANTI  NO*  COMBUSTION  CHAMBER  WITH  VARIABLE 
AERODYNAMIC  FLOW  FOR  A  TURBO  JET  ENGINE 
[CHAMBRE  DE  COMBUSTION  ANTI  N Ox  A  ECOULEMENT 
AERODYNAMIQUE  VARIABLE  POUR  TURBOREACTEUR) 

Ph  Gastebois  and  J  Caruel  In  AGARD  Variable  Geometry 
and  Multicycle  Eng  1976  Up  In  FRENCH  (For  primary 
document  see  N77  221  12  13-07) 

Avail  NTIS  HC  A20/MF  A01 

The  work  of  the  SNECMA  on  reducing  the  NO(2)  emissions 
produced  by  the  combustion  chambers  of  turbojet  engines  is 
discussed  in  detail,  and  the  plan  for  a  chamber  with  two  modules 
is  presented  Experimental  results  are  also  included 

Transl  by  B  B 

N77-22138#  Laval  Umv  (Quebec) 

DESIGN  FEATURES  FOR  A  PRE  MIXED  VARIABLE  AREA 
COMBUSTOR 

J  Odgers  and  D  Kretachmer  In  AGARD  Variable  Geometry 
and  Multicycle  Eng  1976  7  p  refs  (For  primary  document 
see  N77-22T  12  13  07) 

Avail  NTIS  HC  A20/MF  A01 

Design  features  of  a  premixed  variable  area  combustor  for 
pollution  control  are  analyzed,  especially  with  respect  to  the 
construction  of  the  primary  zone  and  its  ancillary  parts.  In  addition, 
the  practicability  of  the  control  of  the  three  major  pollutants, 
oxides  of  nitrogen,  carbon  monoxide,  and  unburnt  hydrocarbons, 
is  discussed  Author 


N77-22139/I/  Cranfield  Inst  of  Technology  I  England!  School 

of  Mechanical  Engineering 

THE  VARIABLE  GEOMETRY  COMBUSTOR 

R  S  Fletcher  and  R  C  Adkins  In  AGARD  Variable  Geometry 

and  Multicycle  Eng  1976  10  p  refs  (For  primary  document 

see  N77-22 1 1 2  13-07) 

Avail  NTIS  HC  A20/MF  A01 

The  concept  of  variable  geometry  as  it  applies  to  the  control 
of  emissions  from  gas  turbine  combustors  and  potential  of  a 
novel  fluidic  device  to  put  the  concept  into  practice  are  reviewed 
This  method  is  based  upon  the  use  of  a  bled  vortex  generated 
to  control  and  vary  the  air  distribution  characteristics  within  the 
combustor  liner  Experimental  data  are  given  from  the  first  cold" 
tests  carried  out  with  the  device.  It  was  concluded  that  although 
significant  emissions  reductions  can  be  achieved  by  the  use  of 
variable  geometry,  it  is  unlikely  that  the  level  of  reduction  attained 
will  be  sufficient  to  exceed  the  appropriate  U  S  Federal  Standards 
for  civil  aircraft  engines  Results  also  indicate  that  the  vortex 
controlled,  variable  geometry  combustor  has  potential  for  further 
development.  Author 


N77-22140#  Techmsche  Hochschule.  Munich  (West  Germany) 
Aerospace  Inst 

THE  PROS  AND  CONS  OF  VARIABLE  GEOMETRY 
TURBINES 

H  G.  Muenzberg  and  J  Kurzke  In  AGARD  Variable  Geometry 
and  Multicycle  Eng  1976  12  p  ref  (For  primary  document 

see  N77-22112  13  07) 

Avail  NTIS  HC  A20/MF  A01 

Analysis  of  the  advantages  of  variable  geometry  turbines 
indicates  that  an  adjustable  stator  in  the  low  pressure  of  a  two 
siaool  turbojet  is  of  no  explicit  advantage  The  shape  of  the 
compressor  performance  map  could  be  so  altered  that,  even  in 
a  simple  example,  a  stator  adjustment  would  result  in  an 
improvement  of  fuel  consumption  In  this  case,  stator  adjustment 
proves  to  be  advantageous  Such  a  result  cannot  be  considered 
as  generally  valid,  because  only  the  characteristic  of  one  specific 
engine  can  be  altered,  and  then  only  in  the  form  of  a  remedial 
measure  Variable  geometry  can  be  advantageous  for  flight 
missions  in  which  the  engine  is  run  for  long  periods  of  time  at 
a  very  low  partial  load  Author 
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N77-22141#  Air  Force  Aero  Propulsion  Lab  .  Wnght-Patterson 
AFB  Ohio 

POTENTIAL  IMPROVEMENTS  IN  ENGINE  PERFORMANCE 
USING  A  VARIABLE  GEOMETRY  TURBINE 

Robert  J  May  Jr  Wayne  A  Tall,  and  H  Ivan  Bush  In  AGARD 
Variable  Geometry  and  Multicycle  Eng  1976  16  p  refs  (For 

primary  document  see  N77  221  12  13  071 
Avail  NTIS  HC  A20/MF  A01 

Installed  performance  characteristics  of  a  fixed  geometry 
turbofan.  a  fixeo  geometry  turbojet,  and  a  variable  geometry 
turbojet  are  compared  for  typical  subsonic  cruise,  supersonic  cruise 
and  combat  flight  conditions  Results  indicate  that  for  applications 
where  both  subsonic  and  supersonic  fuel  consumptions  are 
important,  a  variable  geometry  turbine  turbojet  can  offer 
substantial  reductions  in  fuel  usage  Author 

N77-22142#  Rolls-Royce  Ltd  Bristol  (England)  Bristol  Engine 
Group 

VARIABLE  FLOW  TURBINES 

R  J  Latimer  In  AGARO  Variable  Geometry  and  Multicycle 
Eng  1976  6  p  (For  primary  document  see  N77-22112  1 3-07) 
Avail  NTIS  HC  A20/MF  A01 

Varying  turbine  flow  capacity  by  restaggenng  the  stator  blades 
or  by  restricting  the  annulus  is  considered  A  brief  survey  of 
research  into  controlling  the  turbine  flow  is  given  along  with 
conclusions  J  M  S 


N77  22143#  Motoren  und  Turbmen-Umon  Muenchen  G  m  b  H 
(West  Germany) 

EXPERIENCE  WITH  A  ONE  STAGE  VARIABLE  GEOMETRY 
AXIAL  TURBINE 

J  Hourmouziadis.  K  Hagemeister.  0.  Rademacher.  and  H  Kolben 
In  AGARD  Variable  Geometry  and  Multicycle  Eng  1976  9  p 
refs  (For  primary  document  see  N77  22112  13-07) 

Avail  NTIS  HC  A20/MF  A01 

Based  on  steady  state  and  transient  performance  characters 
tics  of  a  two  sjxiol  turboshaft  engine,  the  possible  improvements 
resulting  from  a  variable  geometry  power  turbine  are  discussed 
and  the  design  requirements  defined  The  aerodynamic  design 
of  a  turbine  fulfilling  these  requirements  is  described,  and  the 
predicted  power  turbine  characteristic  is  presented  and  compared 
with  component  test  results  The  design  and  development  of 
the  hot  environment  variable  stator  mechanism  is  described, 
including  consideration  of  the  vane  positioning  accuracy  and 
response  characteristics.  Performance  test  results  and  the 
problems  encountered  with  the  turbine  operating  in  a  ful)  scale 
engine  are  presented  Mechanical  aspects  such  as  the  long  term 
endurance  capability  of  the  variable  stator  mechanism,  as  well 
as  vibrational  problems  of  the  rotor  blading  caused  by  the  variable 
geometry,  are  discussed  Author 

N77-22144#  Air  Force  Aero  Propulsion  Lab.  Wright -Patterson 
AFB.  Ohio. 

INTEGRATED  PROPULSION  CONTROL  SYSTEM  FOR 
FIGHTER  AIRCRAFT 

Joseph  J  Batka  In  AGARD  Variable  Geometry  and  Multicycle 
Eng  1976  10  p  refs  (For  primary  document  see  N77-22112 
13-07) 

Avail  NTIS  HC  A20/MF  A01 

An  integrated  propulsion  control  system  (IPCS)  was  designed, 
fabricated,  and  flight  tested  on  a  F-111  aircraft  The  IPCS 
combined  the  functions  of  the  traditionally  separate  inlet  and 
engine  controls  into  one  computational  unit  This  integrated 
approach  was  proven  to  be  a  most  effective  way  to  utilize  the 
full  potential  of  the  propulsion  components  to  achieve  a  high 
performance  aircraft  Author 

N77-22146#  British  Aircraft  Corp.  (Operating)  Ltd  .  Bristol 
(England).  Electronics  and  Spece  Systems  Group 

THE  BENEFITS  OF  AN  INTEGRATED  DIGITAL  POWER- 
PLANT  CONTROL  SYSTEM 

R,  S  Oale  Afima  In  AGARO  Variable  Geometry  and  Multicycle 
Eng  1976  11  p  (For  primary  document  see  N77  22 1 1 2  13-07) 
Avail  NTIS  HC  A20/MF  A01 

The  flight  experience  gained  on  air  intake  control  was  applied 
to  a  study  of  the  feasibility  of  integrating  the  cont'Ols  of  a 
powerplant  (air  intake,  engine,  reheat,  and  nozzles)  into  a  single 
digital  system  The  control  system  developed  and  the  benefits 
and  problems  of  integration  are  described  Author 

N77-32166#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 


LASER  OPTICAL  MEASUREMENT  METHODS  FOR  AERO 
ENGINE  RESEARCH  AND  DEVELOPMENT 

Jui  1977  161  p  Lectures  held  in  Trenton.  25-26  Aug  1977. 

London.  30-31  Aug  1977  and  Urbino.  Italy.  5-6  Sep  1977 
(AGARO  IS  90.  ISBN  92  835-1248  0)  Avail  NTIS 
HC  A08/MF  A0 1 

Lectures  are  given  to  inform  propulsion  specialists  or  ice 
techniques  that  are  available  in  the  field  of  optical  measurement 
Laser  velocimetry  is  emphasized  along  with  Raman  scattering 
and  holography  interferometry  For  individual  titles,  see  N77 
32166  through  N77-32171 

N77-32166#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
luft  und  Raumfahrt.  Cologne  (West  Germany)  Inst  fuer 
Luftstrahlantnebe 

REQUIREMENTS  OF  AEROENGINE  DEVELOPMENT  TO 
ADVANCED  EXPERIMENTAL  TECHNIQUES 

H  B  Weyer  In  AGARD  Laser  Opt  Meas  Methods  for 
Aero  Engine  Res  and  Develop  Jul  1977  17  p  refs  (For 

primary  document  see  N77-32165  23-07) 

Avail  NTIS  HC  A08/MF  A01 

In  regards  to  the  aero  engine,  an  attempt  is  made  to  expose 
the  primary  problems  of  the  aerothermodynamic  design,  to  outline 
the  requirements  to  adequate  experimental  studies  and  the 
corresponding  testing  techniques  L  S 

N77  32167#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

REVIEW  OF  OPTICAL  TECHNIQUES  WITH  RESPECT  TO 
AERO  ENGINE  APPLICATIONS 

Claude  Veret  In  AGARD  Laser  Opt  Meas  Methods  for 
Aero  Engine  Res  and  Develop  Jul  1977  17  p  refs  (For 

primary  document  see  N77-32165  23  07) 

Avail  NTIS  HCA08/MTA01 

With  the  exception  of  laser  Doppler  velocimeter  measurement, 
the  main  optica!  methods  providii  j  quantitative  information  on 
gas  flows  are  presented  Those  methods  usable  in  compressible 
flow  are  based  on  the  deformation  of  a  light  we  e  crossing  a 
medium  I  interferometry)  or  Wght  rays  deviations  accompanying 
these  deformations  (schlieren  technique  and  shadowgraphy)  These 
methods  allow  measurement  of  either  snock  pattern  shape  in 
transonic  and  supersonic  flows  or.  in  some  cases,  gas  density 
fields  A  few  examples  on  stationary  or  rotating  blade  cascade 
flows  are  given  and  ho'ography  advantages  to  get  mterferograms 
are  shown  Spontaneous  or  stimulated  Raman  scattering  is 
descussed  and  it  provides  original  means  to  determine  the 
concentrations  and  temperatures  of  given  components  within  the 
flame  itsell  It  is  difficult  to  apply  most  of  these  methods  to  the 
engines  themselves  The;r  use  on  test  rigs  simulating  the  conditions 
to  be  encountered  in  engines  is  described  Author 

N77  32168#  ARO  Inc  ,  Arnold  Air  Force  Station,  Tenn 
FUNDAMENTALS  OF  LASER  DOPPLER  VELOCIMETRY 

A  E  Lennart  In  AGARD  Laser  Opt  Meas  Methods  for 
Aero  Engine  Res  and  Develop  Jul  1977  41  p  refs  (For 

primary  document  see  N77-32165  23-07) 

Avail  NTIS  HC  A08/MF  A01 

The  characteristics  of  the  Bragg  cell  system,  both  one-  and 
two  component  types,  is  presented  Several  counting  techniques 
are  reviewed  and  a  real  time  processor  evaluated  Of  the  various 
data  acquisition  and  processing  mechanisms  only  the  direct- 
counting  techniques  are  favorably  considered  for  aircraft  engine 
applications  Included  are  discussions  concerning  pertinent 
parameters  affecting  LV  design  for  engine  application  and  finally 
several  LV  systems  used  in  wind  tunnel  environments  are 
described  Author 

N77  32169#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  RBumfahrt.  Cologne  (West  Germany)  Inst,  fuer 
Luftstrahaltnebe 

LASER  TWO-FOCU8  VELOCIMETRY  (L2F)  FOR  USE  IN 
AERO  ENGINES 

R  Schod*  In  AGARD  Laser  Opt  Meas  Methods  for  Aero-Engine 
Res  and  Develop  Jul  1977  34  p  refs  (For  primary  document 
see  N77-32 165  23  07) 

Avail  NTIS  HC  A08/MF  A01 

The  L2F  method  measures  the  velocity  of  a  fluid  by  utilizing 
the  principle  of  light  scattering  of  small  particles  entrained  in 
the  fluid  However  a  much  higher  laser  light  concentration  is 
achieved  in  the  probe  volume  which  helps  to  overcome  the 
difficulty  of  obtaining  measurements  in  regions  of  unfavorable 
signal -to  noise  ratio  For  this  application  a  concentric  beckscatter 
measuring  device  was  considered  and  compared  with  an  equivalent 
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ID -system  It  can  be  demonstrated  that  in  principle  the 
L2F  method  is  less  susceptible  to  the  injurious  back  ground 
radiation  which  is  generated  from  solid  surfaces  and  in  the  narrow 
blade  channels  A  description  of  an  improved  L2F -velocimeter 
suitable  for  use  i"  strongly  turbulent  flows  such  as  those  found 
in  turbomachines  is  presented  Fiom  a  series  of  probability  density 
distributions  taken  at  each  measuring  location  nearly  all  two- 
dimensional  information  about  the  flow  can  be  calculated 
Measurement  errors  and  their  possible  correction  are  discussed 
and  the  measuring  accuracy  is  demonstrated  m  windtunnel 
tests  Author 

N77  32170#  General  blectnc  Co  .  Cincinnati.  Ohio  Aircraft 
Engine  Group 

PRACTICAL  APPLICATION  OF  LV  SYSTEMS  TO  AERO 
ENGINE  RESEARCH  ANO  DEVELOPMENT 

D  C  Wisler  and  R  W  Mossey  In  AGARD  Laser  Opt  Meas 
Methods  for  Aero  Engine  Res  and  Develop  Jul  1977  17  p 

refs  (For  primary  document  see  N77-32165  23  07) 

Avail  NTIS  HC  A08/MF  A01 

Laser  velocimeter  (LV)  measurement  technology  was  applied 
to  aircraft  gas  turbine  research  and  development  The  velocimeter 
operates  by  measuring  the  transit  time  of  a  seed  particle  across 
interference  fringes  produced  at  the  intersection  of  a  split  and 
crossed  laser  beam  The  LV  system  was  used  to  make  nondisturb¬ 
ing  gas  velocity  measurements  in  front  of  bellmouth  inlets,  within 
jet  exhausts  for  acoustic  studies  and  within  the  rotating  bladerows 
of  axial  flow  compressors,  fans  and  turbines,  including  the  mapping 
of  shock  locations  The  rotor  flowfields  were  obtained  at  several 
radial  immersions  for  operating-line  and  near  stall  throttle  settings 
The  results  show  the  effects  of  blade  loading  on  the  flowfield 
and.  for  the  supersonic  fan.  show  the  change  in  shock  pattern 
as  stall  is  approached  Analytical  predictions  of  the  various 
flowfields  were  obtained  using  potential  flow  theory,  the  method 
of  characteristics  and  a  time  dependent,  finite  difference  solution 
of  the  fluid  dynamic  equations  of  motion  The  analytical  results 
and  the  flowfield  measurements  are  considered  to  be  in  good 
agreement  Author 

N77-32171#  Rolls-Royce  Ltd.  Derby  (England!  Advanced 

Research  Lab 

SPECIAL  PROBLEMS  Of  LASER  ANEMOMETRY  IN 
DIFFICULT  APPLICATIONS 

A  E  Smart  In  AGARD  Laser  Opt  Meas  Methods  for  Aero-Engine 
Res  and  Develop  Jul  1977  18  p  refs  (For  primary  document 
see  N77-32165  23  07) 

Avail  NTIS  HC  A08/MF  A01 

Many  difficulties  with  this  technique  of  laser  anemometry 
arise  from  engineering  constraints  A  few  solutions  to  some  of 
these  problem  are  outlined  Data  retrieval  from  very  low  signal 
is  possible  using  photon  correlation  and  this  is  popular  in  many 
engineering  applications  because  of  its  high  efficiency  Good 
measurements  were  obtained  in  aero  engine  exhaust  and  in 
unsteady  combustion  systems  with  this  method  For  real  noise 
is  serious  here  but  may  be  compensated  by  separate  assessment 
Transit  anemometry  is  shown  to  be  superior  in  conditions  of 
bad  flare,  such  as  blade  passages,  but  takes  longer  to  make  a 
given  measurement  However,  shear  stresses  may  be  derived 
from  the  same  measurement  The  disparity  between  particle  and 
fluid  velocity  field  is  related  to  its  practical  consequences  More 
application  topics  are  included  such  as  window  installation  and 
cleanliness,  vibration  and  noise,  thermal  problems,  laser  safety 
and  finally  information  presentation  Author 

N77-33181#  Advisory  Group  for  Aeronautical  Research  and 
Development.  Paris  (France). 

POWER  PLANT  RELIABILITY 

Aug  1977  222  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  the  49th  Meeting  of  the  AGARD  Propulsion  and  Energetics 
Panel,  The  Hague  31  Mar  -  1  Apr.  1977 
(AGARD-CP-2 1 5;  ISBN-92-835-0198-5)  Avail:  NTIS 

HC  A10/MF  A01 

The  reliability  of  current  civil  and  military  engines  is  discussed 
Plans  to  improve  engine  reliability  and  the  role  of  engine 
diagnostics  and  monitoring  is  explored  For  individual  titles,  see 
N77  33182  through  N77  33199 

N77  33182#  Aeronautical  Systems  Oiv  .  Wright  Patterson  AFB. 
Ohio 

ENGINE  STRUCTURAL  INTEGRITY  PROGRAM  (ENBIP) 

Enc  E  Abell  and  Edward  G  Koepnick  In  AGARD  Power  Plant 
Reliability  Aug  1977  4  p  (For  primarY  document  see  N7 7- 3318  T 
24-07) 

Avail  NTIS  HC  A10/MF  A01 


A  new  military  standard  for  turbine  engines  for  use  by  the 
Air  Force  is  discussed  The  standard  is  aimed  at  providing  overall 
policy  and  requirements  for  turbine  engine  structural  development 
during  the  entire  system  life  cycle  A  first  review  of  the  tasks 
involved  in  the  standard  are  outlined  Specific  items  such  as 
duty  cycle  and  tests  concerned  with  fatigue  considerations  are 
noted  Author 

N77-33183|  Mimstero  della  Difesa  Aeronautics.  Rome  (Italy) 

MILITARY  ENGINE  DETERIORATION  IN  SERVICE  CON¬ 
NECTED  WITH  LIFE  CYCLE  COSTS 

G.  Facca  and  L  Giorgieri  In  AGARD  Power  Plant  Reliability 
Aug.  1977  18  p  refs  (For  primary  document  see  N77 -33181 
24-07) 

Avail  NTIS  HC  A10/MF  A01 

Problems  responsible  for  military  jet  engine  deterioration  are 
identified  and  cos;  structure  for  these  problems  is  analyzed  Since 
a  large  amount  of  labor,  skill  and  costs  are  involved  in  maintaining 
engines  in  service  at  an  adequate  standard  of  efficiency  and 
safety,  several  standards  must  be  met  Overall  maintenance  and 
repair  life  cycle  costs  must  be  comparable  to  the  now  engine 
cost  Design  must  pay  proper  attention  to  reliability  and 
maintainability  concepts  from  the  beginning  and  trade-offs  should 
be  performed  in  order  to  optimize  the  engine  overall  life  cycle 
costs  Author 

N77-33184#  Direction  Centrale  du  Materiel  de  LArmee  de  I' Air. 
Paris  (France). 

MAINTENANCE  METHODS  FOR  IMPROVING  PROPULSION 
SYSTEM  RELIABILITY  [METHOOES  DE  MAINTENANCE 
POUR  AMEUORER  LA  FIABIUTE  OES  PROPULSEURS] 

Claude  Sprung  In  AGARD  Power  Plant  Reliability  Aug.  1977 
9  p  In  FRENCH  (For  primary  document  see  N77-33181  24-07) 
Avail  NTIS  HC  A10/MF  A01 

Preventive  measures  used  by  the  French  Air  Force  in 
systematic  aircraft  engine  maintenance  procedures  are  described 
Topics  discussed  include  spectrometry  of  oils,  analysis  of  metal 
particles,  engine  vibration,  and  the  use  of  endoscopy,  ultrason¬ 
ics.  and  gammagraphy  Transl.  by  A.R  H 


N77  33186#  Civil  Aviation  Authority.  Redhill  (England) 
Airworthiness  Oiv 

CIVIL  AIRWORTHINESS  REQUIREMENTS  FOR  POWER 
PLANT  RELIABILITY 

John  Slatford  In  AGARD  Power  Plant  Reliabil’ty  Aug  1977 
6  p  (For  primary  document  see  N77-33181  24-07) 

Avail  NTIS  HC  A10/MF  A01 

Several  aspects  of  aircraft  reliability  are  discussed  These 
considerations  relating  to  the  safety  of  the  aircraft  and  its 
occupants  are  summarized  into  three  objectives  Any  failure  of 
an  engine  that  could  hazard  the  aircraft  must  be  kept  to  an 
absolute  minimum  Loss  of  thrust  in  flight  must  not  reduce  the 
total  thrust  available  to  the  aircraft  to  such  an  extent  that  the 
flight  cannot  be  completed  safely.  A  normally  operating  engine 
must  provide  the  thrust  necessary  for  the  aircraft  to  meet  its 
scheduled  performance  and  respond  quickly  and  accurately  to 
the  demands  of  the  pilot  Author 


N77-33188#  KLM  Royal  Dutch  Airlines.  Amsterdam  (Nether¬ 
lands) 

RELIABILITY  VERSUS  COST  IN  OPERATING  WIDE  BODY 
JET  ENGINES 

S.  K.  W  J  Oemarteau  In  AGARD  Power  Plant  Reliability 
Aug  1977  7  p  (For  primary  document  see  N77 -33181  24-07) 
Avail  NTIS  HC  A10/MF  A01 

The  high  degree  of  reliability  from  aircraft  and  engines  required 
by  scheduled  international  airline  operational  and  maintenance 
characteristics  is  discussed  Standards  must  be  met  in  order  to 
offer  a  safe  but  also  commercially  and  economically  justified 
product  A  specific  cost/ reliability  lavel  was  investigated  for  the 
General  Electric  CF6  engine  Reliability  was  found  to  be  influenced 
by  inherent  design  deficiencies,  operation  environment  and 
maintenance  policy.  Cost  consequences  were  dependent  on  airline 
operation,  the  way  an  airline  is  organized,  the  scale  of  operation 
and  airline  standards  Author 


N77-33187#  Service  des  Etudes  de  Propulsion.  Paris  (France). 

RISKS  AFFECTING  THE  STRUCTURAL  RESISTANCE  AND 
INTEGRITY  OF  MODERN  PROPULSION  SYSTEMS  ILES 
RISOUES  AFFECTANT  LA  RESISTANCE  STRUCTURAL*  ET 
LA  SECURITE  DES  PROPULSEURS  MOO  ERNE  S] 
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Jaan  A  Aguer  In  AGARD  Power  Plant  Raliability  Aug.  1977 
14  p  refs  In  FRENCH  (For  primary  document  sea  N77-33I81 
24-07) 

Avail  NTIS  HC  A10/MF  A01 

The  parformanca  of  modern  anginas  already  in  service  or 
those  which  will  be  in  use  in  tha  1980's  and  thereafter  depends 
on  higher  temperature  levels,  greater  thermal  and  kinetic  stress 
and  constraints,  and  new  materials  technologies  for  improved 
efficiency  To  maintain  the  structural  integrity  of  these  engines, 
the  effects  of  thermal  and  kinetic  energies  to  be  used  in  the 
future  must  be  determined  Precise  examples  are  given  to 
demonstrate  what  precautions  must  be  taken  The  most  important 
priorities  should  be  given  to  the  use  of  titanium,  engine  ingestion, 
turbine  blades,  fuels  and  lubricants,  and  the  thrust/ weight  ratio 

Transl  by  A.R  H 

N77  33188*  Ministry  of  Defence.  London  (England)  Directorate 
of  Engine  Development 

DEVELOPMENT  PROCEDURES  TO  PROMOTE  RELIABIL¬ 
ITY 

R  Holl  In  AGARD  Power  Plant  Reliability  Aug  1977  14  p 
refs  (For  primary  document  see  N77-33181  24-07) 

Avail  NTIS  HC  A10./MF  A01 

Reliability  attainment  so  far  as  the  military  aircraft  gas  turbine 
is  concerned  was  studied  Civil  engine  development  and 
operational  reliability  were  considered  in  order  to  emphasize  that 
the  aircraft  gas  turbine,  particularly  in  a  basically  non-complete 
form,  provided  a  step  change  in  reliability  when  compared  with 
its  predecessor,  the  high  powered  piston  propeller  engine 
Conclusions  indicate  that  recent  concentration  on  the  achieve¬ 
ment  of  performance  goals  has  resulted  in  increasingly  complex 
and  very  costly  engines  as  well  as  a  near  total  lack  of  attention 
to  design  reliability.  Author 

N77-331B9j|f  Societe  Nationale  d'Etudes  et  de  Construction  de 
Moteurs  d’Aviation.  Moissy-Cramayef  (France). 

CFMB6  TURBOFAN  MAINTAINABILITY  AND  RELIABILITY 
ORIENTED  DEVELOPMENT 

Jean-Pierre  Marechal  In  AGARD  Power  Plant  Reliability  Aug 
1977  19  p  1*1  ENGLISH  and  FRENCH  (For  primary  document 
see  N77-33181  24  07) 

Avail  NTIS  HC  A10/MF  A01 

Reliability  and  maintainability  criteria  introduced  in  the  CFM 
56  turbofan  engine  are  described.  A  7500  operating  program 
wifi  provide  methodical  accumulation  of  data  so  that  maintenance 
costs  may  be  minimized  through  high  repairability.  accessibility, 
modularity,  and  interchangeable  features  Author 

N77-33190#  General  Electric  Co .  Cincinnati.  -Ohio.  Aircraft 
Engine  Group. 

AIRCRAFT  ENGINE  OESIGN  AND  DEVELOPMENT 
THROUGH  LESSONS  LEARNED 

Bernard  L  Koff  In  AGARD  Power  Plant  Reliability  Aug.  1977 
11  p  (For  primary  document  see  N77 -33181  24-07) 

Avail  NTIS  HC  A10/MF  A01 

Aircraft  engine  design  was  examined  in  terms  of  performance 
and  reliability  Durability,  maintenance,  weight,  initial  cost  and 
timing  were  also  considered.  It  is  stated  that  design  and 
development  are  derivatives  of  a  ’lessons  learned'  approach.  Since 
materials,  modern  analytical  and  experimental  techniques  have 
progressed,  so  has  our  ability  to  design  and  develop  modern 
aircraft.  Author 

N77-33191jjl  Societe  Nationale  d'Etudes  et  de  Construction  de 
Moteurs  d' Aviation,  Moissy-Cramayel  (France) 

SOPHISTICATION  AND  RELIABILITY  [SOPHISTICATION 
ET  FIARIUTE) 

J.  Rennesson  In  AGARD  Power  Plant  Reliability  Aug  1977 
4  p  refs  In  FRENCH  (For  primary  document  see  N77-3318! 
24-07) 

Avail  NTIS  HC  A10/MF  A01 

When  sophistication  is  bound  to  reliab  lity.  the  compromise 
to  be  made  rests  essentially  on  the  safety,  operational,  and 
economic  aspects  of  engine  reliability  Differences  between  the 
structural  parts  of  an  aircraft  angina  and  its  systems  for  regulation 
and  control  are  discussed.  Conceptual  differences  which  usage 
can  impose  on  single  and  mufti-engined  aircraft  are  examined 
in  several  examples  Costs  and  operational  difficulties  involving 
redundancy  techniques  must  be  considered  when  priorities  are 
set.  Transl.  by  A.R.H 

N7 7 -J3192|  Air  Force  Aero  Propulsion  Lab .  Wright -Patterson 
AFB.  Ohio. 


A  PROCEDURE  FOR  PREDICTING  THE  UFE  OF  TURSINE 
ENGINE  COMPONENTS 

R.  J.  Hill  In  AGARD  Power  Plant  Reliability  Aug  1977  9  p 
refs  (For  primary  document  see  N77-33181  24  07) 

Avail  NTIS  HC  A10/MF  A01 

A  procedural  method  is  presented  for  the  creation  of  a  life 
estimate  of  aircraft  gas  turbine  engine  components  The  method 
consists  of  three  segments  --  the  calculation  of  a  modulus,  the 
determination  of  a  critical  material  property,  and  a  comparison 
of  the  modulus  to  the  material  property  with  a  resulting  judgment 
Fach  segment  is  discussed  in  qualitative  terms  and  related  to 
required  validation  and  acceptance  testing  Author 

N77-33193#  Direction  du  Materiel  Etudes  de  Propulsion.  Peru 
(France) 

THE  EVOLUTION  AND  CONTROL  OF  DIFFERENT  PER¬ 
FORMANCE  DEGRADATION  PROCESSES  IN  MODERN 
PROPULSION  SYSTEMS  [EVOLUTION  ET  CONTROL!  DES 
OIFFERENTS  PROCESSUS  DE  DEGRADATION  DE  PERFOR¬ 
MANCE  SUR  US  PROPULSEURS  MODERNES] 

P  Chetail  In  AGARD  Power  Plsnt  Reliability  Aug  1977 
17  p  rats  In  FRENCH  (For  primary  document  see  N77-33181 
24  07) 

Avail  NTIS  HC  A10/MF  A01 

The  development  of  policies  for  jet  engine  maintenance  and 
the  basic  principles  for  applying  monitoring  methods  are  discussed 
Processes  involved  in  the  degradation  of  thermodynamic  and 
mechanical  performance  are  examined  A  computer  program  is 
described  for  evaluating  the  efficacy  of  the  monitoring  methods 
from  a  technical  and  economic  point  of  view  Transl  by  A.R  H 

N77-331S4|  Pisa  Univ.  (Italy). 

TESTING  SIMULATION  OF  DAMAGES  OCCURRED  IN 
SERVICE 

D  Dim  and  L.  Giorgieri  (Ministero  della  Difesa  Aeronautical  In 
AGARD  Power  Plant  Reliability  Aug.  1977  22  p  refs  (For 
primary  document  see  N77-33181  24-07) 

Avail  NTIS  HC  A10/MF  A01 

A  basic  framework  is  presented  from  which  further  simulation 
of  increased  complexity  and  sophistication  can  be  easily 
implemented  regarding  engine  failures  by  an  in-flight  foreign 
object,  large  overpressure  signature  inlet  flow  distortion,  and  icing 
environment.  A  general  basic  engine  reliability  program  is  provided, 
capable  of  simulating  a  running  turbojet  engine  and  its  air 
supplying  environment  as  an  integrated  system.  The  specific 
subroutines  for  the  possible  damages  are  to  be  supplied  by  the 
user  Recent  advances  on  testing  simulation  of  flight  incurred 
power  plant  damages  promise  to  reduce  accidents  due  to  engine 
operation  at  low  altitudes  and  in  rugged  confined  terrain 
State-of-the-art  design  techniques  are  discussed  to  improve  engine 
reliability,  including  an  analysis  of  three  particular  experimental 
simulations  to  determine  damage  causes  and  effects.  Recommen¬ 
dations  are  put  forth  that  will  eliminate  or  reduce  the  causes  of 
aviation  accidents.  Author 

N77-33196#  Societe  Nationale  d'Etudes  et  de  Construction  ae 
Moteurs  d' Aviation,  Moissy-Cramayel  (France) 

PROGRESS  IN  DETERMINING  SERVICE  UFE  BY  ENDUR¬ 
ANCE  TESTS  [PROGRES  DE  LA  DE^RM  I  NATION  DE  LA 
VIE  EN  SERVICE  PAR  LES  ES8AIS  L  ENDURANCE) 

B.  Devoge  In  AGARD  Power  Plant  Reliability  Aug.  1977 
6  p  In  FRENCH  (For  primary  document  see  N77-33181  24-07) 
Avail:  NTIS  HCA10/MFA01 

For  numerous  reasons,  aircraft  engine  builders  conduct  long 
endurance  tests  which  are  notably  distinguished  from  the  usual 
development  and  certification  tests  Formulas  for  accelerated  cyclic 
tests  were  adapted  for  the  Olympus  MK  610-14-28  engine  used 
on  the  Concorde  Topics  discussed  include  a  description  of  the 
cycle  test  compared  to  the  flight  cycle,  the  installation  of  tha 
test  equipment,  and  the  precautions  that  were  taken  to  assure 
a  faithful  representation  of  operational  conditions  When 
commercial  Concorde  service  began,  tha  accumulated  cycles 
represented  several  years  of  usage.  Transl  by  A  R  M 

N77-331S60  Pratt  and  Whitney  Aircraft.  West  Palm  Beech. 
Fla  Government  Products  Oiv. 

ACCELERATED  MISSION  TEST:  A  VITAL  REUABIUTY 
TOOL 

B.  J  McDonnell  In  AGARD  Power  Plant  Reliability  Aug. 
1977  6  p  (For  primary  document  sea  N77-33181  24-07) 

Avail:  NTIS  HC  A10/MF  A01 

Tha  Accelerated  Mission  Teat  (AMT)  has  been  successfully 
used  in  the  FI 00  engine  program  to  anticipate  potential  future 
problems  Early  identification  of  service  oriented  problems  has 


07  AIRCRAFT  PROPULSION  AND  POWER 


provided  the  lead  time  necessary  to  take  corrective  action  before 
the  problems  occur  in  operation  which  decreases  engine  down 
time  thereby  improving  life  cycle  coet.  The  AMT  is  a  supplemental 
testing  procedure  and  must  be  used  in  conjunction  with  all  of 
the  advanced  structural  analysis  techniques  Plans  are  now  being 
developed  to  conduct  accelerated  mission  tests  on  engines  that 
have  completed  the  overhaul  or  depot  cycle  The  purpose  of  the 
testing  wiM  be  to  identify  potential  problem  areas  associated 
with  engine  parts  that  have  been  repaired  in  accordance  with 
the  overhaul  procedures  Author 

N77-331S7f  Techmsohe  Hochschule,  Aachen  (West  Germany) 
Inst,  fuer  Strahlantnebe  und  Turboarbeitsmaschmen. 

EXPERIMENTAL  INVESTIGATION  ON  THE  INFLUENCE  OF 
COMPONENT  FAULTS  ON  TURBOJET  ENGINE  PERFORM¬ 
ANCE 

M.  Toenekoetter  In  AGARD  Power  Plant  Reliability  Aug.  1977 
12  p  reft  (For  primary  document  see  N77-33181  24-07) 

Avail:  NTIS  HC  A10/MF  A01 

Soma  results  of  experimental  investigations  on  the  effect  of 
implanted  local  faults,  a.g.  turbine  guide  vane  damage,  plugged 
fuel  nozzles,  and  turbine  rotor  Made  damage,  on  the  performance 
of  a  single  spool  turbojet  engine  are  presented  The  formation 
of  flow  non-uniformities  downstream  from  the  faults  is  especially 
described.  In  one-dimensional  gas  path  analysis  systems, 
circumfarential-avaraged  thermodynamic  parameters  are  used  for 
fault  detection.  The  effect  of  the  implanted  faults  on  some  of 
these  averaged  parameters  will  be  shown  in  comparison  with 
the  local  parameter  changes  in  the  disturbed  sector  The 
possibilities  of  using  the  analysis  of  flow  non-uniformities  for 
the  isolation  of  local  faults  in  the  hot  section  of  turbojet  engines 
ere  discussed  and  questions  of  probe  position  for  this  diagnostic 
technique  are  ventilated.  Author 


N77-331SSf  Vareinigie  Flugtechnische  Werke-Fokker  G  m  b  H.. 
Bremen  (West  Germany). 

METHOOS  OF  IMPROVING  THE  PERFORMANCE  RELI¬ 
ABILITY  OF  ADVANCED  MILITARY  POWER  PLANT 
SYSTEMS 

Richard  Smyth  In  AGARD  Power  Plant  Reliability  Aug.  1977 

23  p  refs  (For  primary  document  see  N77 -33181  24-07) 

Avail:  NTIS  HC  A10/MF  A01 

Advanced  military  propulsion  systems  will  be  equipped  with 
multi- pa  re  meter  control  systems  based  around  an  electronic 
computer  making  use  of  digital  technology.  Such  control  systems 
have  a  high  degree  of  flexibility  and  can  be  used  for  a  wide 
range  of  applications.  This  offers  new  possibilities  of  efficient 
and  accurate  monitoring  of  angina  performance  in  the  aircraft 
and  by  the  flight  support  organization  responsible  for  reliability 
and  safety  of  the  propulsion  system.  The  possibilities  are  discussed 
based  on  the  experience  gained  with  a  multi-parameter  electronic 
engine  controller  of  a  V/  STOL  fighter  aircraft.  Special  conaideration 
ia  given  to  practical  aspects  such  ss  handling  procedures  Author 

N77-SS1SNf  Air  Force  Logistics  Commend.  Wnght-Petierson 
AFB.  Ohio. 

PRELIMINARY  RESULTS  OP  USAP  EXPERIENCE  WITH 
ENGINE  MONITORING  ANO  DIAGNOSTICS 

A.  Bruce  Richter  end  Kenneth  E.  Eickmann  In  AGARD  Power 
Plant  Reliability  Aug.  1977  6  p  (For  primary  document  see 
N77-331S1  24-07) 

Avail:  NTIS  HCA10/MFA01 

A  formal  flight  tact  evaluation  of  an  engine  health  monitoring 
system  being  used  on  tan  T-38  supersonic  sire  reft  is  described. 
The  system  consists  of  engine  sensors,  an.  airframe  mounted 
Data  Processing  Unit  (DPU).  and  a  groqricl  based  diagnostic 
display  unit.  The  sensors  continuously  monitor  some 

24  parameters  including  an  EGT.  RPM,  fuel  flow,  and  EPR; 

however,  data  is  only  recorded  if  the  pilot  wishes  or  if  •  gate 
in  the  DPU  is  triggered.  Author 


N78-11083#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

SECONDARY  FLOWS  IN  TURBOMACHINES 
Sep  1977  304  p  In  ENGLISH  and  FRENCH  Presented  at 

the  49th  meeting  of  the  AGARD  Propulsion  and  Energetics  Panel 
held  at  The  Hague.  Netherlands.  28-30  Mar  1977 
(AGARD-CP  214  ISBN  92-835  0199-3)  Avail  NTIS 
HC  A14/MF  A01 

The  consensus  of  research  which  was  presented  suggested 
that  (1)  simplified  secondary  vortrvity  considerations  and 
pseudo-boundary  layer  approaches  seem  to  be  promising  for 


multistage  compressor  analysis  if  backed  by  experimental  results. 
(2)  this  analysis  seems  to  be  inadequate  for  turbines  and  fully 
three  dimensional  calculation  methods  must  be  used  These  are 
still  lime  consuming  but  are  certainly  less  expensive  than 
experiments,  and  (3)  new  experimental  techniques  must  be  used, 
in  spite  of  cost  and  effort,  to  provide  the  necessary  flow 
models  However  experiments  must  be  carefully  planned  For 
individual  titles,  see  N78- 11084  through  N78  1  1104 

N78-11084  Salford  Umv  (England) 

RECENT  DEVELOPMENTS  IN  SECONDARY  FLOW 

J  H  Horlock  In  AGARD  Secondary  Flows  in  Turbomachines 
Sep  1977  18  p  refs  (For  availability  see  N78  11083  02-07) 

Avail  NTIS  HCAI4/MFA01 

The  state-of  the  art  in  secondary  flow  work  was  reviewed 
Mapi  recent  developments  include  (1)  clarification  of  earlier 
work  on  the  mviscid  analysis  of  secondary  flows.  (2)  a  new 
emphasis  on  Beltrami  flows  (flows  with  uniform  stagnation 
pressure  but  streamwise  vorticity).  (3)  integration  of  boundary 
layer  calculations  with  mviscid  secondary  flow  analyses.  (4)  full 
three  dimensional  flow  calculations,  both  inviscid  and  viscid,  and 
15)  improvements  in  correlations  of  secondary  losses  Author 

N78-11085  Ecole  Centrale  de  Lyon  Ecully  (France)  Laboratoire 
de  Mecanique  des  Fluides 

CALCULATIONS  CONCERNING  THE  SECONDARY  FLOWS 
IN  COMPRESSOR  BLADINGS 

F  Leboeuf.  A  Comte,  and  K  D  Papailtou  In  AGARD  Secondary 
Flows  in  Turbomachmes  Sep  1977  9  p  refs  (For  availability 

see  N78-1 1083  02-07) 

Avail  NTIS  HC  A14/MF  A01 

The  behavior  of  secondary  flows  in  compressors  is  analyzed 
using  an  integral  method  of  calculation  based  on  MELLORs 
theory  and  a  radial  equilibrium  calculation  method  The  comparison 
of  the  theory  with  the  experiment  is  finally  discussed  Author 

N78-11086  Ecole  Centrale  de  Lyon.  Ecully  (France) 
EXPERIMENTAL  STUDY  OF  THE  BEHAVIOR  OF  SECOND 
ARY  FLOWS  IN  A  TRANSONIC  COMPRESSOR 

G  Bois  F  Leboeuf.  A  Comte,  and  K  D  Papailtou  In  AGARD 
Secondary  Flows  in  Turbomachmes  Sep  1977  20  p  refs 

(For  availability  see  N78-11083  02  07) 

Avail  NTIS  HC  A14/MF  A01 

Detailed  measurements  in  the  secondary  flow  regions  in  a 
transonic  one-stage  compressor  have  been  transformed  for 
different  values  of  the  inlet  boundary  layer  and  tip  clearance 
The  behavior  of  the  secondary  flows  is  examined  in  the  light  of 
these  measurements  Author 

N78-11087  Technische  Hochschule.  Aachen  (West  Germany) 

SECONDARY  FLOWS  AND  ANNULUS  WALL  BOUNDARY 
LAYERS  IN  AXIAL  FLOW  COMPRESSOR  AND  TURBINE 
STAGES 

H  E  Gallus  and  W  Kuemmel  In  AGARD  Secondary  Flows  in 
Turbomachmes  Sep  1977  15  p  refs  (For  availability  see 

N78  1 1083  02  07) 

Avail  NTIS  HCA14/MFA01 

The  complex  interdependencies  of  the  various  loss  sources 
in  axial  turbomachmes  require  very  complicated  correlations  in 
the  prediction  of  the  total  losses  Thus,  it  is  worth  proving  how 
the  total  losses  can  be  predicted  by  more  simplified  and  idealized 
loss  models  In  this  paper,  an  appropriate  method  is  presented 
In  a  first  attempt,  this  method  is  demonstrated  by  the  calculation 
of  only  three  essential  loss  components  in  an  axial-flow  compressor 
stage  and  their  comparison  with  the  measured  total  losses  The 
loss  components  taken  into  account  are  profile  losses,  losses 
by  the  collateral  wall  boundary  layer,  and  a  certain  part  of  losses 
caused  by  secondary  flows  In  the  stator  of  the  axial  compressor 
stage  mentioned  before  systematical  measurements  in  the  casing 
wall  boundary  layer  were  performed  Some  results  such  as 
streamline  patterns,  pressure  distributions  and  velocity  profiles 
are  presented  At  last,  experimental  investigations  aiming  at  the 
reduction  of  secondary  flow  losses  m  an  axial- flow  turbine  stage 
are  dealt  with  A  considerable  reduction  was  achieved  by 
boundary  layer  grooves  or  fences  for  the  very  small  aspect  ratio 
of  0  25  Author 


N78- 11088  Texas  AifcM  Umv  .  College  Station  Gas  Turbine 
Laboratories 

SECONDARY  FLOWS  IN  AXIAL  FLOW  COMPRESSORS 
WITH  TREATED  8 LADES 
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Meherwan  P  Boyce  In  AGARD  Secondary  Flows  in  Tut 
bomachines  Sep  1977  14  p  refs  (For  availability  see  N78  1  1 083 
02-07) 

Avail  NTIS  HC  A14/MF  A01 

As  a  means  of  increasing  the  performance  and  surge  margin 
of  axial  flow  compressors  boundary  layer  control  in  many  forms 
have  to  be  applied  A  technique  is  described  which  controls  the 
flow  in  the  separation  region  The  technique  deals  with  the 
treatment  of  the  suction  surface  of  the  blade  The  overall  goals 
of  the  program  were  to  extend  the  surge  to  stall  margin,  and  to 
accomplish  this,  an  extensive  test  program  of  flow  visualization 
was  conducted,  using  a  different  cascade  model  These  results 
were  then  compared  with  various  theoretical  models  to  understand 
the  complex  flow  field  m  an  axial  compressor  The  results  indicate 
that  blade  treatment  is  effective  in  controlling  the  onset  of  surge, 
and  thus  increases  the  surge  to  stall  margin  by  creating  a  stable 
flow  situation  Author 

N78-11089  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales  Pans  (France) 

INFLUENCE  OF  INITIAL  DISTORTIONS  ON  SECONDARY 
FLOWS  IN  A  FIXED  ANNULAR  CASCADE 

Jacques  Huard  In  AGARD  Secondary  Flows  in  Turbomachines 
Sep  1977  7  p  refs  In  FRENCH.  ENGLISH  summary  (For 

availability  see  N78- 11083  02  07) 

Avail  NTIS  HC  A14/MF  A01 

A  test  rig  comprising,  in  a  cylindrical  duct  of  constant  height 
an  accelerating  cascade  that  provided  a  girating  flow  at  high 
subsonic  Mach  number  and  a  receiving  cascade  representing 
the  downstream  stator  of  an  axial  compressor  deflecting  the 
flow  back  to  the  axial  direction  was  used  for  the  experimental 
study  In  the  reference  configuration,  the  flow  is  uniform  in  azimuth 
at  inlet  By  means  of  angular  sectors  of  screens  with  different 
permeabilities  a  pressure  drop  is  created  upstream  of  the  first 
cascade  The  exploration  of  the  flow  between  the  two  cascades 
reveals  a  strong  perturbation  near  the  hub.  where  the  azimuthal 
variation  of  the  tangential  component  induces  the  transforms 
tion  of  the  flow,  whose  static  pressure  was  initially  variable  m 
both  radius  and  azimuth,  into  one  with  only  radial  pressure 
variation  It  is  this  flow  that  impinges  the  decelerating  cascade 
which  amplifies  the  secondary  affects  near  the  hub  where 
intense  flow  separations  take  pface  A  strong  amp/rflcabon  of 
initial  flow  distortions  has  thus  been  brought  to  light,  as  regards 
secondary  flows  Author 


N78-11090  Vrije  Umversiteit.  Brussels  \ Belgium)  Dept  of 

Fluid  Mechanics 

HOT  WIRE  MEASUREMENTS  IN  AN  AXIAL  COMPRESSOR 
AND  CONFRONTATION  WITH  THEORETICAL  PREDIC¬ 
TIONS  OF  SECONDARY  FLOWS 

J.  De  Ruyck.  Ch  Hirsch.  and  P  Kool  In  AGARD  Secondary 
Flows  in  Turbomachines  Sep  1977  18  p  refs  (For  availability 
see  N78-11083  02  07) 

Avail  NTIS  HC  A14/MF  A01 

Measurements  of  the  three-dimensional  flow  field  behind  a 
single  stage  compressor  rotor  are  presented  and  a  brief  description 
of  the  measurement  technique  is  given  Components  of  vorticity 
are  extracted  from  the  experimental  data  and  compared  with 
secondary  flow  theory  Author 

N78-tt091  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Porz  (West  Germany) 

DUAL  BEAM  LASER  ANEMOMETRY  STUDY  OF  THE  FLOW 
FIELD  IN  A  TRANSONIC  COMPRESSOR 

H  B  Weyer  and  R  Dunker  In  AGARD  Secondary  Flows  in 
Turbomachmes  Sep  1977  1  1  p  refs  (For  availability  see 

N78  11083  02-07) 

Avail  NTIS  HC  A14/MF  A01 

An  advanced  laser  anemometer  (L  2  F  technique)  was  used 
to  study  in  detail  the  internal  flow  of  a  transonic  axial  flow 
compressor  at  tip  Mach  numbers  of  0  9  and  1  4  (corresponding 
to  70  and  100%  speed)  This  investigation  having  yielded  quite 
complete  data  on  the  span-  and  gap-wise  velocity  profiles  reveals 
a  good  survey  on  the  real  flow  pattern  even  in  the  high  speed 
transonic  rotor  detailed  informations  are  available  on  the  flow 
deceleration  at  subsonic  and  supersonic  inlet  velocities  on  the 
3-dimensional  shock  waves,  on  transition  phenomena  from 
subsonic  to  supersonic  flow  along  the  blade  height,  on  blade 
wakes,  and  flow  unsteadiness  Experimental  results  are  applied 
to  a  discussion  of  primacy  characteristics  of  transonic  rotor 
flow  Author 


N78- 11092  Imperial  Chemical  Industries.  Wilton  (England) 

SECONDARY  FLOW  AND  LOSSES  IN  TURBINE  CASCADES 
WITH  INLET  SKEW 

H  B  Carnck  In  AGARD  Secondary  Flows  in  Turbomachmes 
Sep  1977  21  p  refs  (For  availability  see  N78  11083  02  07) 
Avail  NTIS  HC  A14/MF  A01 

A  skewed  boundary  layei  was  produced  upstream  of  an 
impulse  turbine  cascade,  using  a  moving  belt  Measurements  of 
the  flow  field  upstream,  downstream  and  within  the  cascade 
passage  were  made  with  pressure  probes  Typical  results  for 
total  pressure,  velocity  and  static  pressure  are  presented,  and 
the  effect  of  the  skewed  inlet  boundary  layer  on  the  secondary 
losses  and  flow  pattern  within  the  cascade  is  discussed  Three 
numerical  methods  were  used  to  calculate  the  endwall  flow  field, 
a  passage  averaged  boundary  layer  Method,  a  three-dimensional 
boundary  layer  method  for  a  cascade  passage  and  a  three 
dimensional  mviscid  method  Typical  results  of  these  methods 
are  displayed  and  their  advantages  and  disadvantages 
discussed  Author 

N78  11093  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

EFFECTS  OF  SECONDARY  FLOWS  IN  STRAIGHT  CAS 
CADES 

Georges  Meauze  In  AGARD  Secondary  Flows  in  Turbomachines 
Sep  1977  6  p  refs  In  FRFNCH  ENGLISH  summary  iFot 

availability  see  N78- 11083  02-07) 

Avail  NTIS  HC  A14/MF  A01 

Secondary  flows  in  straight  cascades  play  a  considerable 
role,  and  jeopardize  the  validity  of  the  tests  performed  on  this 
experimental  set-up,  especially  at  high  compression  rates,  when 
the  secondary  flow  may  fill  a  relatively  important  pan  of  the 
interblade  channels  In  order  to  palliate  this  difficulty,  a  system 
of  lateral  boundary  layer  suction  has  been  developed  It  permits 
the  elimination  of  the  secondary  flow  and  the  definition  of  a 
primary  flow  practically  uniform  over  the  whole  cascade  width 
The  results  obtained  are  satisfactory  in  subsonic,  transonic  and 
supersonic  flow,  with  or  without  simulation  of  section  conver 
gence  Author 

N78-11094  Von  Karman  Inst  for  Fluid  Dynamics  Rhode  Samt- 
Genese  (Belgium) 

SECONDARY  FLOWS  WITHIN  TURBOMACHINERY 
BLADINGS 

Ph  Marchal  and  C  H  Sieverding  In  AGARD  Secondary  Flows 
in  Turbomachines  Sep  1977  20  p  refs  (Foi  availability  see 

N78  1  1083  02-07) 

Avail  NTIS  HC  A14/MF  A01 

Detailed  experimental  investigations  of  boundary  layer 
development  within  blade  passages  were  made  Research  was 
done  because  of  the  complexity  of  secondary  flows  m  tur 
bomachmery  bladings  and  the  difficulty  to  describe  these  in  a 
theoretical  sound  formulation  Contributions  m  the  field  of 
secondary  flows  in  compressor  cascades  were  recalled  and  results 
of  the  experiments  earned  out  presently  on  turbine  cascades 
were  presented  Secondary  flow  developments  under  the  influence 
of  a  variation  of  inlet  boundary  layer  thickness  and  blade  loading 
were  described  Attention  was  devoted  to  the  role  of  the  leading 
edge  vortex  Experimental  techniques  used  included  three 
directional  pressure  probes,  oil  flow  visualizations  and  smoke 
visualizations  combined  with  the  light  sheet  technique  using 
illumination  by  laser  Author 

N78-11095  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Goettingen  (West  Germany) 

INFLUENCE  OF  SECONDARY  FLOW  EFFECTS  ON  BLADE 
SURFACE  PRESSURE  MEASUREMENTS  IN  2  D  TRAN 
SONIC  TURBINE  CASCADES 

Hans-J  Hememann  In  AGARD  Secondary  Flows  in  Tur 
bomachines  Sep  1977  14  p  refs  (For  availability  see  N78  1 1083 
02  07) 

Avail  NTIS  HC  A14/MF  A01 

A  turbine  cascade  with  high  deflection  was  considered 
Surface  pressure  measurements  were  earned  out  in  different 
planes  of  the  blade  height,  which  was  twice  as  great  as  usual 
The  blade  was  moveable  through  the  end  walls  Measurements 
in  different  planes  were  possible  with  the  same  tappings  and 
the  ratio  of  blade  height  to  blade  length  was  slightly  larger 
than  two  Tests  were  perJ"*rmed  in  a  plane  cascade  tunnel  for 
subsonic  transonic  and  supersonic  Mach  number  The  inlet  angle 
and  the  pitch/chord  ratio  was  varied  and  flow  was  visualized 
by  oil  flow  pictures  of  the  blade  surface  taken  during  wind  tunnel 
runs  This  method  was  also  used  for  motion  pictures  in  which 
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flow  behavior  on  the  blade  surface  was  observed  for  a  high 
turning  rotor  cascade  and  a  stator  cascade  Author 

N7811096  Du  rham  Untv  < England)  Dept  of  Engineering 
Science 

SECONDARY  FLOW  IN  CASCADES 

D  Glynn.  A  Spurr  and  H  Marsh  In  AGARD  Secondary  Flows 
m  Turbomachmes  Sep  1977  12  p  refs  (For  availability  see 

N78  1  1083  02  071 
Avail  NTIS  HC  A14/MF  A01 

Recent  work  >n  secondary  flow  in  linear  cascades  is  described 
The  use  of  a  power  law  profile  for  the  end  wall  boundary  layer 
was  shown  to  lead  to  a  discontinuity  in  the  slope  of  the  variation 
of  exit  angle  across  the  span  of  the  blades  The  change  in  the 
shape  of  the  wall  boundary  layer  across  a  cascade  was  estimated 
and  the  corresponding  change  in  axial  velocity  was  included  in 
the  secondary  flow  theory  An  iterative  scheme  was  proposed 
where  the  distributed  secondary  vorticity  is  based  on  the  predicted 
outlet  angle  rather  than  the  mainstream  flow  angle  The  pitch 
averaged  streamwise  vorticity  was  calculated  at  exit  from  the 
cascade  and  was  shown  to  be  in  close  agreement  with 
experimental  results  Author 

N78-11097  Air  Force  Aero  Propulsion  Lab  Wright  Patterson 
AFB  Ohio 

UNDERSTANDING  TURBINE  SECONDARY  FLOW 

Wayne  A  Tall  In  AGARD  Secondary  Flows  in  Turbomachmes 
Sep  1977  12  p  refs  (For  availability  see  N7&  11083  02-07) 
Avail  NTIS  HC  A14/MF  A01 

Careful  control  of  flow  in  three  dimensions,  particularly  in 
low  aspect  ratio  axial  turbines  was  considered  in  practical 
utilization  of  high  temperature  technology  A  review  of  the 
literature  of  radial  fluid  motion  and  three  dimensional  viscous 
flow  m  such  cascades  was  done  and  many  contradictory 
interpretations  were  disclosed  which  did  not  lead  to  improved 
understanding  of  Jow  aspect  ratio  cascade  flow  More  recent 
experiments  demonstrated  that  earlier  experiments  were  guided 
by  a  false  understanding  of  such  flows,  especially  near  the 
cascade  endwalls  A  recent  effort  using  annular  cascades  and  a 
three  dimensional,  viscous  flow  analysis  to  improve  stage 
performance  rather  than  merefy  to  correlate  cascade  results. 
demonstrated  the  tremendous  potential  of  three-dimensional 
viscous  flow  analysis  techniques  to  help  in  the  understanding  of 
this  flow  problem  Author 

N78- 11098*  National  Aeronautics  and  Space  Administration 
Lewis  Research  Center.  Cleveland.  Ohio 

EFFECT  OF  ENDWALL  COOLING  ON  SECONDARY  FLOWS 
IN  TURBINE  STATOR  VANES 

Louis  J  Goldman  and  Kerry  L  Me  La  Mm  In  AGARD  Secondary 
Flows  in  Turbomachmes  Sep  1977  29  p  refs  (For  availability 
see  N78-1  1083  02  07) 

Avail  NTIS  HC  A14/MF  A01  CSCL21E 

An  experimental  investigation  was  performed  to  determine 
the  effect  of  endwall  cooling  on  the  secondary  flow  behavior 
and  the  aerodynamic  performance  of  a  coreturbine  stator  vane 
The  investigation  was  conducted  m  a  cold -air.  full-annular 
cascade,  where  three  dimensional  effects  could  be  obtained  Two 
endwall  cooling  configurations  were  tested  In  the  first  configura 
tion.  the  cooling  holes  were  oriented  so  that  the  coolant  was 
injected  in  line  with  the  invtscid  streamline  direction  In  the 
second  configuration,  the  coolant  was  injected  at  an  angle  of 
15  deg  to  the  mviscid  streamline  direction  and  oriented  toward 
the  vane  pressure  surface  In  both  cases  the  stator  vanes  were 
solid  and  uncooled  so  that  the  effect  of  endwall  cooling  could 
be  obtained  directly  Total-pressure  surveys  were  taken  down¬ 
stream  of  the  stator  vanes  over  a  range  of  cooling  flows  at  the 
design,  mean-radiu?  critical  velocity  ratio  of  0  778  Changes  in 
the  total -pressure  contours  downstream  of  the  vanes  were  used 
to  obtain  the  effect  of  endwall  cooling  on  the  secondary  flows 
m  the  stator  Comparisons  were  made  between  the  two 
cooled  endwall  configurations  and  with  the  results  obtained 
previously  for  solid  endwalls  Author 

N78-11099  Pohtecmco  di  Torino  (Italy)  Istituto  di  Macchme 
e  Mot  or  i  per  Aeromobili 

A  NUMERICAL  TIME  DEPENDENT  APPROACH  FOR 
DESCRIBING  COMPRESSIBLE  INVI8CID  NON 
ISENTROPIC  ROTATIONAL  FLOW8  IN  CURVED  DUCTS 

G  Bussi  and  M  Pandolfi  In  AGARD  Secondary  Flows  in 
Turbomachmes  Sep  1977  4  p  refs  (For  availability  see 

N 78  11083  02  07) 

Avail  NTIS  HC  A14/MF  AOt 


A  time  dependent  technique  of  numerical  analysts  was  used 
to  describe  transient  and  steady  flow  patterns  Complete  Euler 
equations  for  3D  unsteady  flow  were  integrated  in  time  according 
to  a  two  level  scheme  of  integration  A  crucial  point  in  this 
problem  was  represented  by  the  computation  at  the  boundaries 
The  philosophy  consisted  of  matching  local  quasi  steady  conditions 
representing  the  boundary  and  compatibility  equations  along 
characteristic  lines  Details  on  the  algorithms  at  solid  walls,  and 
at  the  tnie l  and  fh©  outlet  of  the  duct  are  given  Author 

N78-11100  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raurr.fahrt.  Por/  (West  Germany)  Inst  fuer 
Luftstrahlantnebe 

SECONDARY  FLOW  STUDIES  IN  HIGH  SPEED  CENTRIF- 
UGAL  COMPRESSOR  IMPELLERS 

D  Eckardt  and  H  Krain  In  AGARD  Secondary  Flows  in 
Turbomachmes  Sep  1977  13  p  refs  (For  availability  see 

N78  11083  02  07) 

Avail  NTIS  HC  A14/MF  A01 

The  flow  fields  within  radial  discharge  and  backward  leaning 
implellers.  running  at  tip  speeds  up  to  400  m/s  were  investigated 
by  means  of  new  laser  techniques  Results,  concerning  the 
through  flow  pattern  of  a  radial  bladed  impeller,  are  presented 
Detailed  information  about  the  superimposed  secondary  flow 
pattern  was  derived  from  flow  angle  measurements  On  the 
basis  of  these  studies  an  impression  of  the  complex  secondary 
vortex  distribution  m  radial  compressor  impellers  was  gamed 
Finally,  a  comparison  between  measured  and  calculated  stream- 
wise  vorticity  near  the  exit  of  a  radial  discharge  impeller  is 
presented  Author 

N78-11101  Chalmers  Umv  of  Technology.  Goteborg  (Sweden) 
Dept  of  Turbomachinery 

SOME  OBSERVATIONS  FROM  LOW-SPEED  CASCADE 
TESTS  CONCERNING  SIDE  WALL  BOUNDARY  LAYER 
SUCTION 

8  A  Gustafson  In  AGARD  Secondary  Flows  m  Turbomachines 
Sep  1977  10  p  ref  (for  availability  see  N78  11083  02  07) 

Avail  NTIS  HCA14/MFA01 

The  influence  of  distributed  porosity  on  cascade  test  results 
was  investigated  Various  side  wall  configurations  were  used 
Flow  pattern  on  the  blade  surfaces  was  visualized  u;mg  ink 
traces  on  paper  which  covered  the  blades  Strong  deviation  from 
parallel  flow  was  observed  on  the  suction  surface  at  high 
axial-velocity-density  values  At  lower  values  the  streamlines 
straightened  out  It  was  found  that  the  flow  velocity  has  a 
component  towards  the  wall  partly  as  an  effect  of  the  side  wall 
through-flow  and  partly  as  an  effect  of  secondary  flow  due  to 
boundary  layer  cross  flow  B  L  P 

N78-11102  Stuttgart  Unrv  (West  Germany)  Inst  fuer 
Raumfahrtantriebe 

THREE  DIMENSIONAL  FLOW  IN  HIGHLY  LOADED  AN 
NULAR  CASCADES  WITH  ZERO  SECONDARY  VORTICITY 

Hans  Hemer  Fruehauf  In  AGARD  Secondary  Flows  in 
Turbomachmes  Sep  1977  6  p  refs  (For  availabifity  see 

N78  1  1083  02  071 
Avail  NTIS  HCA14/MFA01 

Significant  three  dimensional  effects  occurring  in  inviscid  high 
Mach  number  irrotational  stator  flows  and  absolute  rotor  flows 
were  considered  The  magnitude  of  these  effects  was  determined 
quantitatively  Limitations  of  simplified  flow  models  in  predicting 
these  flows  were  discussed  Author 


N78-11103  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt  Porz  (West  Germany)  Inst  fuer 
Luftstrahlantnebe 

CORNER  BOUNDARY  LAYER  ANO  SECONDARY  FLOW 
WITHIN  A  STRAIGHT  COMPRESSOR  CASCADE 

Juergen  H  Renken  In  AGARD  Secondary  Flows  in  Tur¬ 
bomachmes  Sep  1977  16  p  refs  (For  availability  see  N78  1  1083 
02  07} 

Avail  NTIS  HC  A14/MF  A01 

Measurements  at  Mach  number  M  [  0  3  and  Reynolds 
numbers  Re  )  300  000  in  a  straiqht  compressor  cascade  with 
48  deg  cambered  double  circular  arc  profiles  and  contractable 
sidewalls  are  presented  and  compared  with  two  and  three 
dimensional  calculations  From  the  differences  between  measure 
ment  and  calculation  and  from  the  evaluation  of  numerous  corner 
layer  publications  conclusions  were  drawn  towards  secondary 
flow  effects  Author 
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N78  11104  Biim  nyhdMi  Umv  (England)  Dept  of  Mechanical 
Engineering 

NOTE  ON  RELATIVE  VORTICITY 

J  W  Railly  fit  AGARD  Secondary  Flows  in  Turbomachines 
Sep  (977  2  p  refs  iFoi  availability  see  N 78- 1(083  02  07) 

Avail  NTIS  HC  A 1 4,'MF  A01 

The  presence  of  secondary  flows  in  rotor  passages  was 
examined  in  flow  relative  to  a  rotor  which  has  zero  absolute 
vorticity  at  entry  Axial  flow  machines  were  considered  for 
simplicity  and  the  blades  were  regarded  as  being  replaced  by 
filaments  of  bound  vodicfy  which  Ire  along  surfaces  having  the 
shape  of  the  blade  camber  surfaces  An  analysis  was  made  to 
deteimme  the  mean  angular  momentum  distribution  throughout 
a  rotor  by  using  the  sectorial  angle  rotor  angular  velocity,  as 
well  as  hub  and  tip  radii  Author 

N78-12066*l  National  Aeronautics  and  Space  Administration. 
Washington  D  C 

PROTECTION  OF  COOLED  BLADES  OF  COMPLEX  INTER 
NAL  STRUCTURE 

P  Glamiche  Oct  1977  22  p  refs  Transl  into  ENGLISH 

from  AGARD  Conf  Preprint  No  229  Presented  at  Conf  on 
High  Temp  Probl  in  Gas  Turbine  Engines.  Ankara.  19  23  Sep 
1977,  sponsored  by  AGARD  Transl  by  Kanner  (Leo)  Associates 
Redwood  City  Calif  Original  doc  prep  by  Natl  Inst  of  Aerospace 
Studies  and  Res 
(Contract  NASw  2790) 

(NASA  TM  75217  AGARD  CP  229)  Avail  NTIS 

HC  A02/MF  A01  CSCL  21E 

The  problem  of  general  protection  of  cooled  blades  of  complex 
internal  structure  was  solved  by  a  method  called  SF  technique 
which  makes  possible  the  protection  of  both  external  and  internal 
surfaces  as  well  as  those  of  the  orifices  of  cooling  air.  whatever 
their  diameter  The  SF  method  is  most  often  applied  in  (he 
case  of  pack  process  at  controlled  or  high  activity,  it  can  be  of 
use  on  previously  uncoated  parts,  but  also  on  pieces  already 
coated  by  a  thermochemical,  chemical  or  PVD  method  The 
respective  thickness  of  external  and  internal  coatings  may  be 
precisely  predetermined  no  parasitic  particle  being  liable  to  remain 
inside  the  parts  after  application  of  the  protecting  treatment 
Results  obtained  to  date  by  application  of  this  method  are 
illustrated  by  the  presentation  and  examination  of  a  various 
selection  of  advanced  turbo  engines  Author 

N70  14O48#  Advisory  Group  for  Aerospace  Research  and 
Development  Paris  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  49TH(B) 
PROPULSION  AND  ENERGETICS  SPECIALISTS  MEETING 
ON  POWER  PLANT  RELIABILITY 

G  P  Sallee  (Pratt  and  Whitney  Aircraft  Group.  East  Hartford, 
Conn)  Nov  1977  11  p  refs  Meeting  held  at  The  Hague. 

31  Mar  -1  Apr  1977 

(AGARD  AR  T  10.  ISBN  92  835  0207  8)  Avail  NTIS 
HC  A02/MF  A01 

The  following  observations  reflect  the  tone  of  the  meeting 
and  the  major  results  ( 1 1  Engine  reliability  is  not  satisfactory  m 
either  commercial  or  military  services  In  particular  the  newer 
commercial  engines  are  not  living  up  to  operators  expectations 
(2)  It  seems  that  civil  and  military  authorities  are  considering 
the  promulgation  of  more  stringent  requirements  and  standards 
concerning  the  development,  certification/qualification  and 
acquisition  of  future  engines  with  respect  to  the  reliability 
requirements  that  must  be  met  (3)  Manufacturers  are  designing 
for  improved  maintainability  and  employing  improved  testing 
techniques  to  expose  problems  early  Further  progress  is 
contingent  on  the  availability  of  engineering  data  on  actual 
engine  usage  in  military  service  Detailed  part  failure  data  is 
needed  to  determine  the  causes  for  part  failure  with  respect  to 
usage  and  the  relationships  that  exist  between  the  various  modes 
of  failure  (4)  The  economic  impact  of  military  engine  unreliability 
has  not  been  discussed  The  cost  consequences  of  premature 
engine  removals,  aborts,  part  failures,  etc  .  are  needed  to  establish 
the  rote  of  engine  reliability  in  engine  life  cycle  cost  (5)  The 
growth  of  engine  health  monitoring  in  the  commercial  airlines 
and  the  increased  experimentation  of  such  approaches  in  the 
military  are  indicative  of  the  serious  consequences  of  poor  engine 
reliability  The  future  growih/potential  for  such  techniques  is 
impressive  Author 

N7B  14OB20  Advisory  Group  for  Aerospace  Research  and 
Development  Pans  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  49TH(A) 
PROPULSION  AND  ENERGETICS  PANEL  SPECIALISTS' 


MEETING  ON  SECONDARY  FLOWS  IN  TURBOMACHINES 

K  Papailiou  (Ecofe  Centrafe  de  Lyon)  Nov  1977  11  p  refs 

Meeting  held  at  The  Hague.  28  30  Mar  1977 
(AGARD  AR  109.  ISBN  92  835  1263  4)  Avail  NTIS 
HC  A02/MF  A01 

Problems  dealing  with  secondary  flows  rn  turbomachinery 
were  investigated  in  a  total  of  fifteen  invited  papers  and  seven 
shod  presentations,  followed  by  a  round  table  discussion 
Theoretical  works  covered  earlier  research  on  secondary  flow 
effects  in  compressors  and  turbines  Most  of  the  presentations 
described  experimental  results  Techniques  used  include  probe 
surveys,  laser  velocimetry.  and  several  forms  of  flow  vtsualiza 
tion  Author 

N78-16054j|!  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

ENGINES  FOR  SMALL  PROPELLER-DRIVEN  RPV».  REPORT 
OF  SUB-GROUP  A  OF  AGARD  WORKING  GROUP  ON 
PROPULSION  AND  POWER  SUPPLIES  FOR  UNMANNED 
VEHICLES.  VOLUME  1 

Nov  1977  102  p 

(AGARD  AR  101  Vol  1.  ISBN-92-835- 1 259-6)  Avail  NTIS 
HC  A06/MF  A01 

The  propulsion  technology  applicable  to  small  propeller-dnven 
RPV  s  used  for  military  missions  was  surveyed  An  inventory  of 
existing  engines  applicable  to  small  RPV's.  the  power  requirements 
of  small  RPV's  and  parametric  calculations  used  to  study  the 
relationship  between  the  RPV  and  the  engine  are  presented 

J  M  S 

N78-21118|  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

HIGH  TEMPERATURE  PROBLEMS  IN  GAS  TURBINE 
ENGINES 

Feb  1978  585  p  refs  Presented  at  the  50th  Meeting  of  the 
AGARD  Propulsion  and  Enenetics  Panel.  Ankara.  19-23  Sep 
1977 

(AGARD  CP  229  ISBN-92  835  0209  4)  Avail  NTIS 

HC  A25/MF  A01 

The  design  and  operation  of  gas  turbines  at  high  turbine 
inlet  temperatures  are  considered  Emphasis  is  placed  on  turbine 
cooling  techniques,  high  temperature  materials  and  coatings, 
combustors,  afterburners,  and  nozzles,  the  effect  of  cooling  on 
aerodynamic  performance,  and  prediction  methods  For  individual 
titles,  see  N78-21  1  19  through  N78  21  158 

N78-21119#  Motoren-  und  Turbinen-Union  Muenchen  GmbH 
(West  Germany) 

TECHNICAL  EVALUATION  REPORT  ON  BOTH  PROPULSION 
AND  ENERGETICS  PANEL  MEETING  ON  HIGH  TEMPERA 
TURE  PROBLEMS  IN  GAS  TURBINE  ENGINES 

R  Eggebrecht  and  S  Lombardo  (Curtiss- Wright  Corp .  Wood- 
Ridge.  N  J  )  In  AGARD  High  Temp  Probl  in  Gas  Turbine 
Eng  Feb  1978  16  p  refs  (For  availability  see  N78-21118 

1 2-07) 

Avail  NTIS  HC  A25/MF  A01 

A  review  is  given  of  the  technology  associated  with  the 
design  and  operation  of  gas  turbines  at  high  turbine  inlet 
temperatures  Test  results  from  different  cascade  rigs,  the  effect 
of  coolant  injection  on  turbine  aerodynamics,  and  external  turbine 
blade  heat  transfer  in  the  absence  of  boundary  layer  coolant 
injection  are  considered  along  with  film  cooling,  influence  of 
transpiration  cooling  on  turbine  blade  boundary  layers,  and 
prediction  methods  for  steady  state  and  transient  temperature 
distributions  Other  topics  discussed  include  the  effect  of  turbine 
cooling  on  aerodynamic  performance,  combustors  and  afterburn 
ers.  high  temperature  materials  and  coatings,  and  overall  engine 
design  and  performance  J  M  S 


N78-21120#  Rolls-Royce  Ltd.  Bristol  (Eng(and)  Aero  Div 

PROJECT  OPTIMISATION  OF  MILITARY  GAS  TURBINES 
WITH  RESPECT  TO  TURBINE  LIFE 

E  A  White  and  M  J  Holland  In  AGARD  High  Temp  Probl 
in  Gas  Turbine  Eng  Feb  1978  17  p  (For  availability  see 

N78-21 1 18  12  07) 

Avail  NTIS  HC  A25/MF  A01 

Computerized  analytical  techniques  developed  for  examining 
the  characteristics  of  high  pressure  turbine  blades  under  the 
various  stresses  of  operation  are  considered  Emphasis  is  placed 
on  turbine  service  life  and  cooling  requirements  for  military  aircraft 
in  terms  of  and  developing  a  cost  effective  weapon  system 

J  M  S 
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N7821121#  I  urbomeca  S  A  Brevets  Szydlowski.  Beanos 
(France) 

PROBLEMS  CONCERNING  HIGH  TEMPERATURES  IN 
SMALL  TURBOMACHINES  [PROBLEMES  OES  HAUTES 
TEMPERATURES  OANS  LES  PETITES  TURBOMACHINES] 

P  Belaygue  /»  AGARO  High  Temp  Probl  in  Gas  Turbine 
Eng  Feb  1978  1 2  p  In  FRENCH  (For  availability  see  N78-2  1  1  1 8 
1 2  07) 

Avail  NTIS  HC  A25/MF  A01 

The  power  of  small  aeronautical  turbomachinery  is  discussed 
in  detail  Problems  arising  from  elevating  temperature  and  pressure 
at  the  turbine  entrance  which  affect  components  such  as  the 
compressor  as  well  as  the  combustion  chamber,  and  the  turbine 
were  examined  The  aerodynamic  and  thermodynamic  limita 
tions  that  occur  due  to  this  rise  m  temperature  and  pressure 
are  also  summarised  in  relation  to  the  small  dimensions  of  the 
components  Transl  by  B  B 

N78-21122*#  National  Aeronautics  and  Space  Administration 
Lewis  Research  Center.  Cleveland.  Ohio 

PROGRESS  IN  ADVANCED  HIGH  TEMPERATURE  TURBINE 
MATERIALS.  COATINGS.  AND  TECHNOLOGY 

John  C  Freche  and  G  Marvin  Ault  In  AGARO  High  Temp 
Probl  in  Gas  Turbine  Eng  Feb  1978  31  p  refs  (For  availability 
see  N78  21118  1 2  07) 

Avail  NTIS  HC  A25/MF  A01  CSCL21E 

Advanced  materials,  coatings,  and  cooling  technology  is 
assessed  in  terms  of  improved  aircraft  turbine  engine  performance 
High  cycle  operating  temperatures,  lighter  structural  components, 
and  adequate  resistance  to  the  various  environmental  factors 
associated  with  aircraft  gas  turbine  engines  are  among  the  factors 
considered  Emphasis  is  placed  on  progress  in  development  of 
high  temperature  materials  for  coating  protection  against  oxidation, 
hot  corrosion  and  erosion,  and  in  turbine  cooling  technology 
Specific  topics  discussed  include  metal  matrix  composites, 
superalloys,  directionally  solidified  eutectics,  and  ceramics  J  M  S 

N78-21123#  Teledyne  CAE.  Toledo  Ohio 

THE  STATUS  OF  SMALL  COOLED.  AXIAL  FLOW  TUR 
BINES 

H  F  Due,  A  E  Easterling  (Army  AMRDL.  Fort  Eustis.  Va  ).  and 
J  E  Haas  (Army  AMRDL.  Cleveland)  In  AGARD  High  Temp 
Probl  in  Gas  Turbine  Eng  Feb  1978  15  p  refs  (For  availability 
see  N78-211  18  1 2  07) 

Avail  NTIS  A25/MF  A01 

The  design  of  a  high  performance  small,  cooled,  axial  flow 
turbine  is  considered  in  terms  of  aerodynamic  performance, 
structural  life,  flow  conditions,  and  cycle  variations  Analytical 
techniques  which  predict  losses,  flow  conditions,  operating  velocity 
triangles,  and  stage  matching  are  reviewed  It  is  concluded  that 
the  design  techniques  are  not  adequate  for  meeting  the 
requirements  of  high  performance  gas  turbine  engines  without 
relying  on  semi-empirical  relationships  J  M  S 

N78  21124#  Societe  Nationale  d  Etude  et  de  Construction  de 
Moteurs  d'Aviation,  VNaroche  (France) 

ADAPTING  A  TURBINE  ENGINE  TEST  STAND  FOR  HIGH 
TEMPERATURE  RESEARCH  (ADAPTATION  D  UN  BANC 
DE  TURBINE  AUX  RECHERCHES  POUR  LES  HAUTES 
TEMPERATURES] 

J  Francois.  Y  Le  Bot  (ONERA,  Paris),  J  Michard  (ONERA. 
Pans),  and  P  Deguest  (CEP.  Saclay.  France)  In  AGARD  High 
Temp  Probl  m  Gas  Turbine  Eng  Feb  1978  10  p  refs  In 

FRENCH  (For  availability  see  N78-21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

A  description  of  an  apparatus  for  high  temperature  research 
is  preseqted.  and  the  influence  of  the  turbine  environment  on 
the  effectiveness  of  film  thermal  protection  was  studied  Detailed 
measurements  were  carried  out  on  the  assemblage  provided  the 
validation  of  the  aerodynamic  and  thermal  performance  prediction 
of  qas  turbines  Transl  by  B  B 

N78-2112S#  Motoren-  und  Turbinen-Union  Muenchen  G  m  b  H. 
(West  Germany) 

HOT  CASCADE  TEST  RESULTS  OF  COOLED  TURBINE 
BLADES  AND  THEIR  APPLICATION  TO  ACTUAL  ENGINE 
CONDITIONS 

H  Koehler.  D.  K  Hennecke.  K  Pfaff.  and  R  Eggebrecht  In 
AGARD  High  Temp  ProW  in  Gas  Turbine  Eng  Feb.  1978 
12  p  refs  (For  availability  see  N78-21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

Experimental  results  of  the  cooling  performance  of  various 
convection  and  film  cooled  turbine  blade  models  in  a  two 


dimensional  stationary  cascade  are  presented  The  Reynolds 
number  and  the  cooling  air/mam  stream  mass  flow  ratio  were 
varied  within  a  range  which  is  typical  for  turbine  rotor  blades  in 
jet  engines  From  the  analysis  of  the  test  results  basic  under 
standing  about  the  characteristics  of  cooling  effectiveness  and 
about  the  distribution  of  the  hot  gas  side  heat  transfer  coefficient 
was  obtained  In  applying  model  test  results  to  a  real  engine 
the  differences  between  cascade  and  engine  conditions,  for 
example  the  rotation  and  the  changed  radiation  environment, 
are  taken  into  account  Some  engine  phenomena,  such  as  free 
stream  turbulence,  which  still  have  a  largely  unknown  influence 
on  heat  transfer  processes,  are  discussed  Blade  temperature 
from  engine  tests  are  compared  with  cascade  test  results  and 
theoretical  temperature  distributions  For  a  simulated  engine 
acceleration  process  the  temperature  and  the  stress  distnbu 
tions  in  the  mid  section  of  a  turbine  blade  was  computed  using 
a  time  dependent  finite  element  program  The  results  which  serve 
as  a  basis  for  a  comparative  blade  live  assessment  show  that, 
during  the  transient  phase,  the  mechanical  loading  of  the  blade 
by  far  exceeds  the  steady  state  valves  Author 

N78-21126#  Techmsche  Hochschule.  Aachen  (West  Germany) 
Inst  fuer  Strahlantriebe  und  Turboarbeitsmaschmen 

INVESTIGATIONS  OF  THE  LOCAL  HEAT  TRANSFER 
COEFFICIENT  OF  A  CONVECTION  COOLED  ROTOR 
BLADE 

W  Kuehl  In  AGARD  High  Temp  Probl  in  Gas  Turbine  Eng 
Feb  1978  11  p  refs  (For  availability  see  N78  21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

Temperature  measurements  made  within  the  convection  air 
cooled  rotor  blade  of  a  gas  turbine  during  operation  are  used  to 
determine  the  local  heat  transfer  coefficients  of  turbine  blades 
The  analytical  method  is  described  along  with  results  which  include 
the  local  gas  side  heat  transfer  and  the  complete  temperature 
field  within  the  blade  Unsteady  flow  effects  are  discussed 

JMS 


N78  21127#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Cologne  (West  Germany)  Inst  fuer 
Antriebstechnik 

INVESTIGATION  ON  TEMPERATURE  DISTRIBUTION  NEAR 
FILM  COOLED  AIRFOILS 

H  Kruse  In  AGARD  High  Temp  Probl  in  Gas  Turbine  Eng 
Feb  1978  13  p  (For  availability  see  N78  21118  12  07} 

Avail  NTIS  HC  A25/MF  A01 

Using  a  practically  adiabatic  airfoil  as  a  simple  model  of  a 
turbine  blade,  some  typical  film  cooling  configurations  were 
investigated  The  dimensions  and  operating  conditions  were 
chosen  so  that  both  the  Reynolds  numbers  and  the  ratio  of 
hole  diameter  to  boundary  layer  thickness  would  correspond  to 
realistic  values  in  the  turbine  The  temperature  ratio  between 
the  mainstream  and  the  coolant  was  in  the  range  of  1.25  in 
order  to  get  reasonable  temperature  differences  The  tempera¬ 
ture  distributions  within  the  gas  and  on  the  adiabatic  wall  were 
measured  by  means  of  miniaturized  thermocouples  Information 
is  given  on  the  distribution  of  film  cooling  effectiveness  and  on 
the  distribution  of  temperature  in  the  near  region  downstream 
of  the  blowing  point  To  point  out  the  influence  of  curvature 
near  the  nose  of  the  airfoil  some  typical  results  were  compared 
with  those  from  flat  plate  measurements  Author 

N78-21 128#  Middle  East  Technical  Untv  .  Ankara  (Turkey)  Dept 
of  Mechanical  Engineering 

EROSION  PREVENTION  AND  FILM  COOLING  ON  VANES 

M.  Saryal.  I  M  Chantous.  and  A  Citici  In  AGARD  High 
Temp  Probl.  in  Gas  Turbine  Eng  Feb  1978  8  p  refs  (For 

availability  see  N78  21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

A  preliminary  research  on  the  behavior  of  solid  particles 
approaching  a  cascade  of  leaf  nozzles  having  air  injected  through 
a  slit  at  the  leading  edge,  was  carried  out  The  results  showed 
a  definite  prevention  of  erosion  of  solid  particles  at  the  leading 
edge  region  and  the  blade  shoulder  The  only  vulnerable  region 
was  the  pressure  side  trailing  edge  region.  The  ability  of  this 
method  to  provide  means  for  effective  cooling  of  gas  turbine 
blades  and  possibilities  of  pulverized  coal  direct  firming  were 
studied  Results  are  summarized  Author 

N78-21129#  Sussex  Untv .  Brighton  (England)  Dept  of 
Mechanical  Engineering 

PERFORMANCE  AND  DESIGN  OF  TRANSPIRATION 
COOLED  TURBINE  BLADING 
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F  J  Baytey  In  AGARO  High  Temp  Probl  m  Gas  Turbine 
Eng  Feb.  1978  15  p  refs  (For  availability  see  N78-21118 

12-071 

Avail  NTIS  HC  A25/MF  A01 

Experimental  and  theoretical  studies  of  transpiration  cooled 
turbine  blades  are  reviewed  and  a  design  method  for  such  cooling 
system  is  proposed  An  integral  boundary  layer  metnod  of  analysis 
is  shown  to  produce  good  agreement  between  observed  and 
predicted  heat  transfer  coefficients  over  most  of  the  blade  section 
where  the  effect  of  the  coolant  flow  is  significant  while  a  simple 
momentum  mixing  theory  appears  adequate  foi  assessing  the 
effect  of  the  coolant  on  the  blade  profile  loss  Author 

N78-21130#  Ohio  State  Umv  .  Columbus 

THE  INFLUENCE  OF  TRANSPIRATION  COOLING  ON 
TURBINE  BLADE  BOUNDARY  LAYER 

Lit  S  Han  and  Leon  Wmget  In  AGARD  High  Temp  Probl  in 
Gas  Turbine  Eng  Feb  1978  14  p  refs  Sponsored  in  pad  by 
AF  (For  availability  see  N78  21118  12-071 
Avail  NTIS  HC  A25/MF  A01 

The  external  boundary  layer  and  the  heat  transfer  distribution 
of  a  film  cooled  turbine  blade  are  calculated  Results  are  used 
to  determine  the  necessary  film  injection  rate  when  the  airfoil 
shape,  the  external  gas  and  the  desired  blade  temperature  are 
specified  J  M  S 

N78-21131#  National  Gas  Turbine  Establishment.  Pyestock 
(England) 

EXPERIMENTAL  EVALUATION  OF  A  TRANSPIRATION 
COOLED  NOZZLE  GUIDE  VANE 

W  H  Morris.  J  8  Bullard  and  L  D  Wigg  In  AGARD  High 
Temp  Probl  in  Gas  Turbine  Eng  Feb  1978  15  p  refs  (For 

availability  see  N78-21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

The  design  and  experimental  evaluation  of  a  transpiration 
cooled  nozzle  guide  vane  is  described  The  thermal  evaluation 
of  the  coolant  system  design  at  gas  temperature  up  to  1615  K 
indicated  achievment  of  design  effectiveness  levels  and  good 
uniformity  of  temperature  distribution  However,  the  effect  of 
transpiring  flow  on  turbine  stage  efficiency  was  to  bring  about 
a  significant  loss  in  performance,  relative  to  an  uncooled  nozzle 
a  loss  of  about  5  per  cent  in  efficiency  at  a  coolant  mass  flow 
ratio  of  3  per  cent  was  observed  Application  of  the  experimen 
tal  data  to  transpiration  cooling  of  nozzle  guide  vanes  is 
discussed  Author 

N7B21132#  Techmsche  Hogeschool  Delft  (Netherlands)  Lab 
voor  Verbrandingsmotoren  en  Gas-turbines 

HEAT  TRANSFER  CHARACTERISTICS  OF  THE  CLOSED 
THERMOSYPHON  SYSTEM 

R  W  Stuart -Mitchell  and  J  Andries  In  AGARD  High  Temp 
Probl  in  Gas  Turbine  Eng  Feb  1978  13  p  refs  (For  availability 
saa  N78-2 1118  12  07) 

Avail  NTIS  HC  A25/MF  A01 

A  closed  thermosyphon  system  of  gas  turbine  blade  cooling, 
using  liquid  metals  and  a  secondary  cooling  circuit  in  a  blade 
root,  was  studied  Experimentally  determined  heat  transfer 
characteristics  were  determined  for  a  10  6  mm  diameter  cylindrical 
closed  thermosyphon  with  a  length  diameter  ratio  1 1 .6  1  and  a 
heated-to  cooled-length  ratio  of  M  using  water  and  mercury 
under  a  uniform  heat  flux,  hot  wall  boundary  condition  Results 
were  obtained  with  the  thermosyphon  stationary  and  variously 
angled  to  the  vertical  between  0  deg  and  45  deg  and  mounted 
m  a  rotating  arm  apparatus  at  rotational  speeds  between 
500  rpm  and  1000  rpm  The  results  from  the  rotating 
experiments  were  correlated  using  a  Grashof  Number  based  on 
the  gravitational  acceleration,  while  the  centrifugal  acceleration 
was  included  in  a  third  dimensionless  parameter  Comparison  of 
the  results  from  the  stationary  and  rotating  experiments  shows 
that  angling  the  stationary  thermosyphon  to  the  vesical  does 
not  simulate  the  heat  transfer  in  the  rotating  thermosyphon 

Author 

N78-21 133#  Sussex  Umv  .  Brighton  (England)  School  of 
Engineering  and  Applied  Sciences. 

HEAT  TRANSFER  FROM  TURBINE  AND  COMPRESSOR 
DISCS 

J  M  Owen  In  AGARD  High  Temp  Probl  in  Gas  Turbine 
Eng  Feb  1978  12  p  refs  (For  availability  see  N78  21  1  18 
12  07) 

Avail  NTIS  HC  A25/MF  A01 

Mean  and  local  Nusselt  numbers  were  determined  for  three 
different  rotating  disc  configurations  Heat  transfer  measurements 


are  presented  foi  (1)  a  single  disc  lotating  close  to  a  stator 
with  a  radial  outflow  of  coolant  representing  the  flow  between 
an  an  cooled  turbine  disc  and  a  casing  \2\  a  rotating  cavity 
with  a  central  axial  throughflow  of  coolant,  representing  the 
How  between  corotating  compressor  discs  and  (3)  a  rotating 
cavity  with  a  radial  outflow  of  coolant  representing  the  flow 
between  corotating  air  cooled  turbine  discs  Results  are  presented 
for  a  range  of  axial  gaps  coolant  flow  rates  and  rotational 
speeds  and  the  similarities  and  differences  between  the  three 
cases  are  discussed  In  particular  it  is  shown  that  vortex 
breakdown  dramatically  alters  the  flow  and  heat  transfer  Author 

N78-21134#  Centre  de  Villaroche  Moissy  (France)  Dept 
Combustion  Pollution  Rechauffe 

A  REVIEW  OF  TECHNIQUES  FOR  THE  THERMAL  PROTEC 
TION  OF  THE  WALLS  OF  THE  COMBUSTION  CHAMBER 
AND  REHEATING  DUCTS  OF  TURBOREACTORS  (REVUE 
DES  TECHNIQUES  DE  PROTECTION  THERMIQUE  DES 
PAROIS  OES  FOYER  PRINCIPAUX  ET  DE  RECHAUFFE  DES 
TURBOREACTEURS) 

M  Buisson  J  P  Gaillac  and  B  Derorde  In  AGARD  High 
Temp  Probl  in  Gas  Turbine  Eng  Feb  1979  15  p  refs  In 

FRENCH  (For  availability  see  N78-21  118  12  07) 

Avail  NTIS  HC  A25/MF  A01 

Techniques  and  limitations  involved  in  the  recooling  of  the 
combustion  chamber  in  turboreactors  were  reviewed  A  critical 
analysis  of  classical  solutions  such  as  forced  convection,  and 
film  recoolmg  showed  the  necessity  for  the  utilization  for  more 
elaborate  procedures,  which  include  more  simplified  calcula- 
hons  Transl  by  B  8 

N78-21l36j((  Lucas  Aerospace  Ltd  Burnley  (England)  Fabnca 
lions  Div 

PRACTICAL  SOLUTIONS  TO  THE  COOLING  OF  COMBUS 
TORS  OPERATING  AT  HIGH  TEMPERATURES 

J  Winter  and  H  Todd  In  AGARD  High  Temp  Probl  in  Gas 
Turbine  Eng  Feb  1978  14  p  (For  availability  see  N78  21118 
12  07) 

Avail  NTIS  HC  A25/MF  A01 

Flame  tube  life  potential  for  small  gas  turbine  engine 
applications  where  high  temperature  operating  conditions  occur 
was  studied  A  small  annulai  reverse  flow  ~ombustion  chamber 
was  developed  which  utilizes  a  high  proportion  of  the  incoming 
air  for  wall  film  cooling  purposes,  prior  to  the  redirection  of  the 
cooling  air  for  combustion  and  mixing  The  concept  is  shown  to 
minimize  the  cooling  difficulties  encountered  on  conventional  small 
annular  chambers  particularly  when  operating  at  elevated  turbine 
entry  temperatures  A  combustor  developed  for  a  regenerative 
gas  turbine  engine  where  impingement  cooling  liners  are  employed 
to  overcome  problems  of  high  metal  temperatures  on  a  low 
cost  unit  is  described  Author 

N78-2113B#  Techmsche  Hochschule,  Darmstadt  (West  Ger¬ 
many)  Inst  fuer  Techmsche  Thermodynamik 

THE  INFLUENCE  OF  COOLANT  TURBULENCE  INTENSITY 
ON  FILM  COOLING  EFFECTIVENESS 

R  Best  In  AGARD  High  Temp  Probl  in  Gas  Turbine  Eng 
Feb  1978  14  p  refs  (For  availability  see  N78-21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

In  pipe  flow  experiments  cold  air  was  injected  tangentially 
to  the  tube  wall  of  the  test  section  through  an  annular  slot  into 
a  hot  fully  developed  turbulent  pipe  flow  The  adiabatic  wall 
temperature  was  measured  along  the  pipe  length  for  different 
velocity  ratios,  injection  slot  heights,  and  degrees  of  turbulence 
of  coolant  and  mam  streams  Simultaneously  the  velocity  and 
the  temperature  profiles  as  well  as  the  distribution  of  the  turbulent 
fluctuation  velocities  were  measured  The  measurements  indicate 
that  an  increasing  turbulence  intensity  of  the  coolant  can 
significantly  reduce  film  cooling  effectiveness  By  means  of 
turbulent  fluctuation  velocity  measurements  and  a  physical  model 
the  film  cooling  effectiveness  can  be  calculated  The  derived 
correlations  reveal  cooling  effectiveness  with  increasing  turbulence 
There  is  good  agreement  between  experiments  and  theoretical 
predictions.  Author 

N78-21 1370  Centro  per  l  Automatrca  E  Preggio.  Pisa  (Italy) 

HIGH  TEMPERATURE  HZ-AIR  VARIABLE  GEOMETRY 
COMBUSTOR  AND  TURBINE:  TEST  FACILITY  AND 
MEASUREMENTS 

L  Martorano  and  D  Dim  In  AGARD  High  Temp  Probl  in 
Gas  Turbine  Eng  Feb  1978  10  p  refs  (For  availability  see 

N78  21118  12  071 
Avail  NTIS  HC  A25/MF  A01 
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A  design  concept  tot  gas  turbine  H2  air  combustor  is 
presented  and  its  potential  verified  by  experimental  data  The 
combustor  performance  with  a  view  to  the  use  of  H2  air  in 
conventional  variable  geometry  gas  turbines  was  emphasized 
Proposals  and  development  for  varying  and  controlling  the  air 
flow  distribution  characteristics  appear  feasible  Results  are  given 
of  the  first  high  temperature  tests  carried  out  on  variable  geometry 
combustor  and  turbine  blading  Author 

N78-21138#  Air  Force  Aero  Propulsion  Lab.  Wright* Patterson 
AFB.  Ohio 

LOW  FREQUENCY  COMBUSTION  INSTABILITY  IN  AUG 

MENTORS 

F  N  Underwood  J  P  Rusnak  (Pratt  and  Whitney  Aircraft.  West 
Palm  Beach  Fla  IRC  Ernst  (Pratt  and  Whitney  Aircraft.  West 
Palm  Beach.  Fla ).  E  A  Petrino  (Pratt  and  Whitney  Aircraft. 
West  Palm  Beach  Fla  ).  P  L  Russell  (Pratt  and  Whitney  Aircraft. 
West  Palm  8each  Fla  ).  and  R  Murphy.  Jr  In  AGARD  High 
Temp  Probl  in  Gas  Turbine  Eng  Feb  1978  19  p  ref  (For 

availability  see  N78  21118  12  07) 

Avail  NTIS  HC  A25/MF  A01 

An  analytical  model  was  developed  to  aid  in  designing 
afterburners  that  are  free  from  low  frequency  instability  Rumble 
mechanisms  investigated  include  the  system  airflow  dynamics 
combustion  efficiency  oscillations,  fuel  vaporization,  recirculation 
wake  energy,  and  turbulence  upstream  of  the  flameholders 
Comparisons  of  the  model  predictions  with  experimental  data 
are  good  Author 

N7B-21139/P  Office  National  d Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

NEW  MATERIALS  FOR  HIGH  TEMPERATURE  TURBINES 
ONERAS  OS  COMPOSITES  CONFRONTED  WITH  THE 
BLADE  PROBLEMS 

Herve  Bibring  In  AGARD  High  Temp  Probl  in  Gas  Turbine 
Eng  Feb  1978  12  p  refs  In  FRENCH  ENGLISH  summary 

(For  availability  see  N78  21118  12  07) 

Avail  NTIS  HC  A25/MF  A01 

The  needs  required  for  a  blade  material  in  aircraft  turbines 
operating  at  higher  temperatures  are  compared  with  the  actual 
performance  as  found  on  Cotac  DS  composites  testing  The 
structure  and  the  properties  of  the  more  fully  developed  74  and 
741  types  are  discussed  In  particular,  the  high  temperature 
structural  stability  the  impact  of  thermal  and  mechanical  fatigue 
the  oxidation  resistance,  and  the  coating  capability  are  thoroughly 
evaluated  The  great  benefit  in  operational  temperature  of  these 
materials  can  be  immediately  exploited  in  the  field  of  uncooled 
solid  blades  The  problem  of  cooling  passages  in  DS  eutectic 
blades  is  also  outlined  Author 

N78*21140f|f  Politecnico  di  Milano  (Italy)  Istituto  di  Chimica 
Fisica 

HIGH  TEMPERATURE  CORROSION  OF  Ni-BASE  FOR 
TURBINE  BLADES  ALLOYS  IN  SULPHATE-CHLORIDE 
CONTAINING  ENVIRONMENTS 

U  Ducati.  G  LecisCoccia  D  Cavallotti.  and  F  Bonle  (Cmisello 
Balsamo.  Milan)  In  AGARD  High  Temp  Probl  in  Gas  Turbine 
Eng  Feb  1978  17  p  refs  (For  availability  see  N78-21118 

12-07) 

Avail  NTIS  HC  A25/MF  A01 

The  effect  of  sulfates,  chlorides  and  their  mixtures  on  the 
corrosion  behavior  of  some  commercial  Ni  base  superalloys  was 
studied  For  comparison  some  experimental  alloys  and  a  Co  base 
superalloy  were  considered  The  tests  were  performed  on 
untreated  samples  and  on  samples  submitted  to  various  treatments 
specified  to  various  solubilization  aging,  and  grain  growth  After 
an  inspection  of  the  thermogravimetric  results,  it  was  shown 
that  the  differences  in  behavior  exhibited  by  the  same  base 
material  submitted  to  various  heat  treatments  are  greater  than 
those  among  different  materials  submitted  to  equal  heat 
treatments  Author 

N78-21141#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

PROTECTION  OF  COOLEO  BLADES  OF  COMPLEX  INTER 
NAL  STRUCTURE 

Philippe  Galmtche  In  AGARD  High  Temp  Probl  in  Gas  Turbine 
Eng  Feb  1978  9  p  refs  In  FRENCH.  ENGLISH  summary 

(For  availability  see  N78  211  18  12  07) 

Avail  NTIS  HC  A25/MF  A01 

The  problem  of  the  general  protection  of  cooled  blades  of 
complex  internal  structure  was  studied  A  corresponding  method 
called  the  SF  technique  permits  the  realization  in  a  single  operation 


of  the  protection  of  both  external  and  internal  surfaces  as  well 
as  those  of  the  orifices  of  cooling  air.  wnatever  their  diameter 
In  a  general  way.  the  respective  thickness  of  external  and  internal 
coatings  may  be  precisely  predetermined,  with  no  parasitic  particle 
being  able  to  remain  inside  the  parts  after  application  of  the 
protecting  treatment  Results  obtained  by  application  of  the  SF 
method  are  illustrated  by  the  presentation  and  examination  of 
various  parts  of  advanced  turbomachmes.  which  were  handed 
over  for  treatment  followed  by  tests  or  operational  use  by  engine 
manufacturers  or  airlines  Author 

N78-21142/P  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

COBALT-BASE  ALLOYS  FOR  HOT  CORROSION  PROTEC 
TIVE  COATINGS 

A  Davin  (CRM.  Liege.  Belgium).  J  M  Drapier  (CRM  Liege 
Belgium).  D  Coutsouradis  (CRM.  Liege  Belgium),  and  L  Habraken 
In  its  High  Temp  Probl  in  Gas  Turbine  Eng  Feb  1978  12  p 
refs  (For  availability  see  N78  21  118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

In  the  field  of  gas  turbine  applications,  the  severe  requirements 
of  extended  operation  in  marine  environments  or  an  increase  in 
the  inlet  temperature,  limit  the  life  of  the  diffusion  alumintde 
base  coatings  for  nickel  and  cobalt  superalloys  Protective  overlay 
coatings  such  as  Co/Ni-Cr  A!  Y  Ta  were  developed  in  order  to 
satisfy  the  requirements  of  the  gas  turbine  designers  and  showed 
an  exceptional  hot  corrosion  resistance  They  were  optimized  to 
obtain  an  acceptable  compromise  between  hot  corrosion  and 
thermal  shock  resistance  Experience  gained  with  the  develop 
ment  of  such  cobalt  base  and  particularly  Co  Al  Cr-Ta  Ni-Y  alloys 
and  corresponding  coatings  were  evaluated  by  various  tech¬ 
niques  Author 

N78-21143#  Pratt  and  Whitney  Aircraft  Group.  West  Palm 
Beach.  Fla  Government  Products  Div 

TRENDS  OF  FUTURE  TURBINE  LIFE  PREDICTION:  TIME 
PHASE  AUTOMATED  ANALYSIS  AND  TEST  VERIFICA 
TION 

J  L  Price  and  I  J  Gershon  (AFAPL)  In  AGARD  High  Temp 
Probl  in  Gas  Turbine  Eng  Feb  1978  11  p  refs  (For  availability 
see  N78-21  1  18  12-07) 

Avail  NTIS  HC  A02/MF  A01 

A  review  of  the  most  significant  design  parameters  affecting 
turbine  durability  and  the  structural  analysis  and  verification 
techniques  which  are  being  developed  for  identification  of 
structural  inadequacies  early  in  th  propulsion  system  development 
cycle  are  reviewed  Author 

N78-21144#  Liege  Univ  (Belgium)  Institut  de  Mecamque 
FINITE  ELEMENT  ANALYSIS  OF  SOME  PROBLEMS 
ARISING  IN  COOLEO  TURBINE  BLADES 

P  Beckers.  G  Sander,  and  M  Hogge  In  AGARD  High  Temp 
Probl  in  Gas  Turbine  Eng  Feb  1978  16  p  refs  (For  availability 
see  N78-21 1 18  12  07) 

Avail  NTIS  HC  A25/MF  A01 

The  finite  element  method  was  applied  successfully  to  a 
large  number  of  engineering  problems  The  main  approaches  to 
some  problems  of  heat  transfer  and  stress  computation  that 
arise  in  the  analysis  of  turbine  blades  were  summarized  The 
introduction  of  nonlinear  boundary  conditions  and  temperature 
dependent  material  properties  was  considered  m  the  heat  transfer 
analysis  Various  nonlinear  effects  were  also  taken  into  account 
in  the  static  and  dynamic  stress  analysis  It  includes  centrifugal 
forces,  initial  stresses,  temperature  dependent  properties  and 
elastoplastic  behavior  Author 


N78-21146#  Lucas  Aerospace  Ltd  .  Burnley  (England)  Fabnca 
tions  Div 

EVALUATION  OF  A  CERAMIC  COMBUSTION  CHAMBER 
FOR  A  SMALL  GAS  TURBINE  ENGINE 

G  Sedgwick  In  AGARD  High  Temp  Probl  in  Gas  Turbine 
Eng  Feb  1978  10  p  refs  (For  availability  see  N78  21118 

12  07) 

Avail  NTIS  HC  A25/MF  A01 

A  description  is  presented  of  the  design  component  evaluation 
and  combustion  testing  of  a  reverse  flow  annular  combustion 
chamber  in  silicon  nitride  Heat  transfer  assessments  were  m8de 
of  the  temperature  levels  which  components  would  reach  during 
combustion  testing  A  thermal  test  program  was  formulated 
which  enables  thermal  loadings  well  in  excess  of  those  estimated 
for  the  actual  flame  tube  environment  to  be  imposed  upon 
specimer  components  Thermal  stress  and  probability  of  survival 
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values  were  obtained  using  the  method  based  on  a  Weibull 
statistical  analysis  using  the  weakest  link  volume  critical  Haw 
assumption  finite  element  and  brittle  failure  analyses  were  carried 
out  on  both  thermal  stress  test  specimens  and  the  components 
making  up  the  flame  tube  Author 

N78  21148#  Massachusetts  Inst  of  Tech  ,  Cambridge 

SYSTEMATIC  STUDIES  OF  HEAT  TRANSFER  AND  FILM 
COOLING  EFFECTIVENESS 

J  F  Louis  In  AGARD  High  Temp  Probl  in  Gas  Turbine  Eng 
Feb  1978  36  p  refs  (For  availability  see  N78  21  1  18  12  07) 
(Contracts  F33625  76  C  2018  N00014  76  C  0263) 

Avail  NTIS  HC  A25/MF  A01 

A  review  of  studies  in  heat  transfer  and  film  cooling 
effectiveness  was  given  to  develop  an  in  depth  understanding 
of  heat  transfer  and  film  cooling  in  gas  turbines  A  common 
experimental  procedure  is  described  for  heat  transfer  measure 
ments  under  isothermal  wall  conditions  using  fast  response  heat 
transfer  gauges  m  tests  conducted  m  a  shock  tunnel  and  a 
blowdown  facility  The  tests  were  conducted  at  flow  and 
thermodynamic  conditions  modeling  the  operating  conditions  of 
advanced  gas  turbines  The  configurations  under  study  were  single 
slot,  single  line  of  holes,  double  line  of  holes  on  a  flat  plate, 
and  double  line  of  holes  on  an  airfoil  Author 

N78-21147*#  General  Electric  Co  Evend^le.  Ohio  Aircraft 
Engine  Group 

EFFECTS  OF  FILM  INJECTION  ON  PERFORMANCE  OF  A 
COOLED  TURBINE 

James  D  McDonel  and  James  E  Eiswerth  In  AGARD  High 
Temp  Probl  in  Gas  Turbine  Eng  Feb  1978  lip  refs  (For 
availability  see  N78-21118  12  07) 

(Contract  NAS3  16732) 

Avail  NTIS  HC  A25/MF  A01 

Tests  we«-e  conducted  in  a  20  inch  diameter  single  stage 
air  cooled  turbine  designed  to  evaluate  the  effects  of  film  cooling 
air  on  turbine  aerodynamic  performance  A  comparison  was  made 
of  the  experimental  results  and  an  analytical  method  of  evaluating 
film  injection  effects  on  turbine  performance  The  results  are 
used  to  determine  the  effects  of  film  cooling  on  overall  engine 
performance  for  selected  cycle  conditions  The  engine  performance 
studies  are  used  to  show  the  cycle  benefits  of  increased  gas 
temperature  at  various  coolant  flow  rates  Author 

N78-21146#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt,  Goettingen  (West  Germany) 

THE  INFLUENCE  OF  JETS  OF  COOUNG  AIR  EXHAUSTED 
FROM  THE  TRAILING  EDGES  OF  A  SUPERCRITICAL 
TURBINE  CASCADE  ON  THE  AEROOYNAMIC  DATA 

Ortwin  Lawnc/eck  In  AGARD  High  Temp  Probl  in  Gas  Turbine 
Eng  Feb  1978  13  p  refs  (For  availability  see  N78-21118 

12-07) 

Avail  NTIS  HC  A25/MF  A01 

In  r.  case  of  a  stator  cascade  the  influence  of  jets  of  coolant 
air  on  the  aerodynamic  behavior  was  tested  The  jets  exhaust 
from  the  trailing  edges  of  four  bladei  By  the  evaluation  of 
wake  flow  measurements  over  two  pitches  the  losses  and  the 
downstream  flow  angle  were  determined  In  addition  schlieren 
pictures  were  taken  The  downstream  velocity  was  varied  from 
a  subsonic  over  a  transonic  up  to  a  supersonic  flow  The  'ate 
of  the  coolant  air  with  respect  to  the  primary  air  running  through 
two  adjacent  blades  was  changed  from  zero  to  four  percent 
The  measurements  were  carried  out  in  the  wind  tunnel  for  two 
dimensional  cascades  Author 

N78-21148#  Oxford  Umv  (England)  Dept  of  Engineering 
Science 

A  NEW  TRANSIENT  CASCADE  FACILITY  FOR  THE 
MEASUREMENT  OF  HEAT  TRANSFER  RATES 

D  L  Schultz.  T  V  Jones.  M  L  G  Oldfield,  and  L  C  Daniels 
In  AGARD  High  Temp  Probl  in  Gas  Turbine  Eng  Feb  1978 
27  p  refs  (For  availability  see  N78-21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

A  type  of  transient  cascade  was  developed  for  testing  turbine 
blades  and  nozzle  guide  vanes  at  full  scale  engine  Reynolds 
number  and  Mach  number  It  was  based  on  a  free  piston 
compressor  capable  of  producing  uniform  flow  conditions  for 
periods  between  0  3  and  1  0  secs  Heat  transfer  rate  measure 
ments  were  made  using  thin  film  surface  resistance  thermometers 
deposited  onto  insulating  substrated  such  as  quartz  or  machinable 
glass  ceramic  Flow  visualization  using  schlieren  and  ho'ographic 
techniques  were  also  employed  and  typical  results  from  rotor 
blades  were  presented  The  principle  of  operation  of  the  cascade 


is  described  together  with  the  basis  of  its  mechanical  design 
and  the  predicted  performance  compared  with  experimental 
observations  The  technique  was  shown  to  have  advantages  both 
in  cost  and  effectiveness  over  continuous  running  cascades 

Author 

N78-21160#  Wales  Umv  Inst  of  Science  and  Technology. 
Cardiff  Dept  of  Mechanical  Engineering  and  Engineering 
Production 

HEAT  TRANSFER  TO  A  PVO  ROTOR  BLADE  AT  HIGH 
SUBSONIC  PASSAGE  THROAT  MACH  NUMBERS 

B  W  Martin,  A  Brown  and  S  E  Garrett  In  AGARD  High 
Temp  Probl  in  Gas  Turbine  Eng  Feb  1978  12  p  refs  (For 

availability  see  N78  21  118  12  07) 

Avail  NTIS  HC  A25/MF  A01 

Heat  transfer  measurements  rouno  a  PVD  rotor  blade  using 
a  transient  method  were  reported  Instrumented  syndamo-asbestos 
blades  forming  part  of  a  cascade  were  suddenly  introduced  into 
a  heated  air  stream  The  temperature  time  response  of  surface 
thermocouples  attached  to  copper  inserts  in  the  blades  then 
were  used  to  determine  local  heat  transfer  coefficients  for 

(1)  passage  throat  Mach  numbers  between  0  79  and  0  94. 

(2)  turbulence  intensities  from  4  15  to  9  05  percent,  and  (3) 

blade  chord  Reynolds  numbers  from  78  x  10  000  to  8  9  x 
100.000  Measured  transition  lengths  or  the  suction  surface, 
over  which  the  heat  transfer  nearly  trebles,  are  somewhat  short 
in  relation  to  other  measurements  The  onset  of  transition, 
which  is  downstream  of  predictions  for  the  higher  Reynolds 
numbers  but  accords  with  the  trends  of  existing  correlations,  is 
little  influenced  by  turbulent  intensity  variators  in  the  above  range 
Over  the  pressure  surface  the  heat  transfer  is  less  than  for  a 
fully  turbulent  boundary  layer  Author 

N78-21161#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

MEASURING  TECHNIQUES  IN  HIGH  TEMPERATURE 
TURBINES 

Yves  LeBot.  Marc  Charpenel.  and  Pierre-Jacques  Michard  In 
AGARD  High  Temp  Probl.  in  Gas  Turbine  Eng  Feb  1978 
12  p  refs  In  FRENCH.  ENGLISH  summary  (For  availability 
see  N78-21  1  18  12  07) 

Avail  NTIS  HC  A25/MF  A01 

An  instrument  for  performing  on  industrial  machines 
measurements  usually  limited  to  laboratory  studies  was  developed 
Qualifications  of  the  flow  turbulence  is  described  and  an  analysis 
of  moble  blade  wakes  by  short  response  time  pressure  probes 
was  included  Flow  temperature  fluctuations  by  thermocouple  or 
resistor  probes  associated  to  signal  processing  electronics  and 
by  optical  pyrometry  were  studied  Mobile  blade  surface 
temperatures  were  read  by  short  response  tu  te  optical  pyrometry 
The  local  thermal  transfer  coefficient  on  stator  blades  was 
measured  by  an  analysis  of  evolution  m  time  of  the  wall 
temperature  after  sudden  cutting  off  of  cooling  air  The 
effectiveness  of  the  wall  thermal  protection  from  results  of  a 
chromatographic  analysis  of  gaseous  samples  was  also  calcu 
lateo  I'he  mam  characteristics  of  the  instrumentation  are  presented 
and  illustrated  by  examples  of  application  on  various  test 
facilities  Author 

N78-21162#  Von  Karman  Inst  for  Fluid  Dynamics.  Rhode  Sami  - 
Genese  (Belgium) 

THE  MEASUREMENT  OF  FILM  COOLING  EFFECTIVENESS 
ON  TURBINE  COMPONENTS  IN  SHORT  DURATION  WIND 
TUNNELS 

J  P  Ville  and  B  E  Richards  In  AGARD  High  Temp  Probl  m 
Gas  Turbine  Eng  Feb  1978  13  p  refs  In  ENGLISH.  FRENCH 
summary  (For  availability  see  N78-21  1  18  12-07) 

(Grant  DA  ERO  75  G  074) 

Avail  NTIS  HC  A25/MF  A01 

A  method  to  measure  an  adiabatic  wall  effectiveness,  n 
and  us  associated  heat  transfer  coefficient,  h  of  a  film  cooling 
system  for  turbine  components  in  a  short  duration  facility  is 
described  Such  a  facility  was  used  lo  provide  flow  conditions 
selected  to  simulate  those  of  advanced  aircraft  turbines  Th2 
measurement  of  heat  transfer  rates  under  different  coolant 
temper aturp  conditions  and  the  definition  of  a  linear  relationship 
between  a  heat  transfer  coefficient,  h.  based  on  mainstream 
recovery  temperature  and  a  nondimensional  coolant  tempera 
lure,  leads  to  the  evaluation  of  n.  and  h  sub  t  The  measurements 
on  a  flat  plate  cooled  by  air  ejected  through  inclined  holes  at  a 
Mach  number  of  0  6,  unit  Reynolds  number  of  2  4  n  10  to  the 
7th  power  per  meter,  wall  to  mainstream  temperature  ratio  •>* 
0  76  coolant  to  mainstream  temperature  of  0  70  to  0  96  a- 
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mass  velocity  ratio  from  0  5  to  1.5  confirm  the  linearity  of  the 
h.  theta  relation  and  prove  the  ability  of  a  short  duration  facility 
to  provide  useful  film  cooling  data  for  blade  cooling  system 
development  Author 

N7B-211BS0  Politecmco  di  Milano  (Italy) 

LOCAL  FLAME  TEMPERATURE  MEASUREMENTS  BY 
RADIATIVE  METHODS 

U  Ghezzi.  G  Zizsk  (CNPM  Politecmco.  Milan).  A  Coghe  (CNPM 
Politecmco.  Milan).  F  Cignoli  (CNPM  Politecmco.  Milan),  and  S 
Benecchl  (CNPM  Politecmco.  Milan)  In  AGARD  High  Temp 
Probl  in  Gas  Turbine  Eng  Feb.  1978  8  p  refs  (For  availability 
see  N78-21118  12*07) 

Avail:  NTIS  HC  A25/MF  A01 

The  reliability  of  local  flame  temperature  measurements  by 
means  of  atomic  fluorescence  spectrometry  was  analyzed 
Conventional  radiative  methods  give  a  measure  averaged  over 
the  optical  path  through  the  gas  Whenever  the  probe  volume 
is  not  homogeneous,  different  layers,  each  having  an  individual 
temperature  and  thickness,  contribute  to  the  measure  Results 
obtained  using  an  electronic  signal  processing  system  based  on 
photo  counting  were  reported  and  indicate  that  it  is  possible  to 
obtain  satisfactory  space  resolution  and  good  reliability.  Author 

N78-211S4|  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

NEW  COMPUTATION  METHOO  OF  TURBINE  BLADES  FILM 
COOLING  EFFICIENCY 

Emile  LeGrives  and  Jacques  Jules  Nicolas  In  AGARD  High 
Temp.  Probl.  in  Gas  Turbine  Eng.  Feb.  1978  12  p  refs  In 

FRENCH;  ENGLISH  summary  (For  availability  see  N78-21118 
12*07) 

Avail:  NTIS  HC  A25/MF  A01 

An  analytical  technique  is  presented  for  the  computation  of 
film  cooling  effectiveness  of  gas  turbine  blades.  It  is  based  on  a 
mathematical  description  of  the  counter  rotating  vortex  structure 
associated  with  the  injection  of  coolant  through  discrete  holes. 
The  transport  of  mass  induced  by  these  vortices  plays  the 
major  part  in  the  mixing  process  of  hot  gas  with  the  individual 
jets,  which  defines  the  adiabatic  effectiveness  of  the  resulting 
film  When  merging  of  the  jets  and  entrainment  by  turbulent 
diffusion  effects  were  also  taken  into  account,  data  from  various 
experiments  performed  on  flat  plate  were  found  to  be  in  good 
agreement  with  predictions  following  this  approach.  Simple  rules 
for  computing  film  effectiveness  with  injection  through  several 
rows  of  holes  allow  an  extension  of  the  analysis  to  a  large 
variety  of  injection  patterns  Author 

N7B-211S6#  Sussex  Univ .  Brighton  (England).  Dept,  of 
Mechanical  Engineering. 

THE  EFFECT  OF  FREE-STREAM  TURBULENCE  UPON  HEAT 
TRANSFER  TO  TURBINE  BLADING 

F.  J  Baytey  and  R  W  Milligan  In  AGARD  High  Temp.  Probl. 
in  Gas  Turbine  Eng.  Feb.  1978  13  p  ref  (For  availability  see 
N78-21 118  12-07) 

Avail:  NTIS  HC  A25/MF  A01 

An  initial  investigation  of  the  separate  effects  of  free  stream 
turbulence  intensity  and  frequency  upon  the  local  heat  transfer 
to  a  heavily  loaded  gas  turbine  blade  section  is  described.  It 
was  shown  that  over  the  whole  blade  the  rate  of  heat  transfer 
is  significantly  increased  by  both  those  parameters,  with  the 
pressure  surface  showing  the  greatest  response  and  the 
downstream  half  of  the  suction  surface  the  least.  Author 

N7B-211B8#  Sussex  Univ,  Brighton  (England).  Dept,  of 
Mechanical  Engineering. 

FLOW  AND  HEAT  TRANSFER  IN  ROTATING  COOLANT 
CHANNELS 

W.  D.  Morris  In  AGARD  High  Temp.  Probl.  in  Gas  Turbine 
Eng.  Feb  1978  14  p  refs  (For  availability  see  N78-21118 

12-07) 

Avail  NTIS  HC  A25/MF  A01 

A  selection  of  experimental  results  is  presented  which 
illustrates  the  influence  of  rotation  on  heat  transfer  in  tubes 
that  rotate  about  at  axis  either  parallel  to  or  perpendicular  to 
the  central  tube  axis.  It  was  demonstrated  that  Coriolis  and 
centripetal  inertial  effects  can  significantly  alter  the  heat 
transfer  characteristics  in  relation  to  the  nonrotating  case. Author 


N7S-211S7#  Pisa  Univ.  (Italy).  Dept,  of  Engineering. 

CALCULATION  OF  TEMPERATURE  DISTRIBUTION  IN 
DISKS  AND  COOLING  FLOW  IN  A  TRANSIENT  STATE 


M.  Capnli  and  R.  Lazzeretti  In  AGARD  Htgh  Temp.  Probl.  in 
Gas  Turbine  Eng.  Feb.  1978  23  p  refs  (For  availebility  see 
N78-21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

The  temperature  distribution  in  irregularly  shaped  disks  and 
that  of  the  cooling  fluid  was  determined  for  a  transient  stator. 
The  method  of  calculation  used  is  described,  and  the  stability  of 
the  numerical  solution  is  discussed.  The  calculation  program  makes 
it  possible  to  evaluate  the  influence  of  the  functional  parame¬ 
ters  on  temperature  distribution.  Author 


N7B-211BB#  Imperial  Coll,  of  Science  and  Technology.  London 
(England).  Oept.  of  Chemical  Engineering. 

A  COMPARISON  BETWEEN  PREDICTED  ANO  MEASURED 
SPECIES  CONCENTRATIONS  ANO  VELOCITIES  IN  A 
RESEARCH  COMBUSTOR 

W  P.  Jones  (Natl  Gas  Turbine  Estab..  Pyestock,  Engl  ).  W.  C. 
Clifford.  C  H.  Priddin  (Rolls  Royce  Ltd..  Derby,  Engl  ),  and  R. 
deChair  (Rolls  Royce  Ltd..  Briston.  Engl.)  In  AGARD  High 
Temp.  Probl.  in  Gas  Turbine  Eng.  Feb  1978  16  p  refs  (For 
availability  see  N78-21118  12-07) 

Avail  NTIS  HC  A25/MF  A01 

A  comparison  is  presented  between  the  predictions  of  a 
mathematical  model  of  chemically  reacting  flow  and  measure¬ 
ments  of  species  concentrations  and  velocities  in  a  small  scale 
research  combustor  burning  propane  and  air.  The  mathematical 
model  is  a  three  dimensional  finite  difference  method  for  solving 
the  time-averaged  conservation  equations  in  turbulent  flow.  The 
Reynolds  stress  terms  are  modelled  with  a  two-equation  model 
of  turbulence  and  account  is  taken  of  the  effect  of  turbulent 
fluctuations  on  the  combustion  reactions.  Generally  good 
agreement  is  obtained  between  predictions  and  measurements 
which  include  local  gas  velocities  and  the  important  chemical 
species  (H20,  02.  N2.  C02.  CO.  and  UHC)  The  tests  were 
performed  with  an  air  inlet  temperature  of  570  K.  «  chamber 
pressure  of  2.1  bar  and  an  equivalence  ratio  of  0.69  in  the 
primary  zone  (0.34  overall).  Author 


N7S-22111|  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

AERODYNAMICS  OF  CASCADES 

Norbert  Scholz  Jan.  1978  604  p  refs  Trans!  into  ENGLISH 
from  Aerodynamik  der  Schaufelgitter.  West  Germany.  1965 
(AGARD-AG-220)  Avail:  NTIS  HC  A99/MF  A01 

Physical-phenomenological  and  the  theoretical  aspects  of  two 
dimensional  cascade  flows  were  examined,  as  well  as  various 
experimental  techniques  and  three  dimensional  flow  problems 

Author 

N78-271361  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  BOTH  MEET¬ 
ING  OF  THE  PROPULSION  AND  ENERGETICS  PANEL:  A 
SYMPOSIUM  ON  HIGH  TEMPERATURE  PROBLEMS  IN  GAS 
TURBINE  ENGINES 

R  Eggebrecht  (MTU  GmbH,  Munich)  and  S.  Lombardo  (Curtiss- 
Wright  Corp  ,  Wood-Ridge.  N.  J  )  Mar.  1978  19  p  ref  Symp 
held  at  Ankara.  19-23  Sep.  1977 
(AGARD-AR- 1 16)  Avail  NTIS  HC  A02/MF  A01 

A  symposium  was  held  to  review  the  main  problems 
associated  with  the  attainment  of  high  temperatures  in  aircraft 
gas  turbine  engines.  Specific  topics  examined  were  the  following: 
(1)  turbine  cooling  techniques;  (2)  combustors,  afterburners  and 
nozzles;  (3)  materials  and  coatings;  (4)  effect  of  cooling  on 
aerodynamic  performances;  and  (5)  prediction  methods.  B.B. 


N78  32104#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

TECHNICAL  EVALUATION  REPORT  ON  THE  61STIB)  PEP 
SPECIALISTS'  MEETING  OF  THE  PROPULSION  AND 
ENERGETICS  PANEL  ON  SEAL  TECHNOLOGY  IN  GAS 
TURBINE  ENGINES 

B.  Wrigley  (Rolls-Royce  Ltd..  Derby.  England)  Jul  1978  10  p 
refs  Meeting  held  at  London.  6-7  Apr.  1978 
(AGARD-AR- 123;  ISBN-92-835- 1289-8)  Avail:  NTIS 

HC  A02/MF  A01 

The  following  topics  are  discussed  in  relation  to  aircraft  and 
industrial  gas  turbines:  (1)  material  technology,  particularly  as 
applied  to  main  flow  path  blade  tip  seals;  (2)  user  s  view  of 
seal  technology.  (3)  measurements  of  seal  behavior.  (4)  laboratory 
experiments:  and  (6)  design  aids  B  B 
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NTS- 32 106#  Advisory  Group  for  Aerospace  Research  and 

Development,  Pans  (Franca) 

TECHNICAL  EVALUATION  REPORT  ON  THE  BIST  (A) 
SPECIALISTS'  MEETING  OP  THE  PROPULSION  AND 
ENERGETICS  PANEL  ON  ICING  TESTING  POR  AIRCRAFT 
ENGINES 

0  Tsdstona  Aug  1978  8  p  Maating  ha  Id  at  London.  3-4  Apr 
1978 

(AGARD'AR-124.  ISBN-92  835  1295  2)  Avail  NTIS 
HC  A02/MF  A01 

Tha  Propulsion  and  Ensrgatics  51st  (A)  Spacialists'  Maating 
on  Icing  Tasting  for  aircraft  anginas  contains  a  survey  of  tha 
thirteen  papers  presented  The  discussions  which  followed  each 
paper,  as  wall  as  of  the  concluding  Round  Table  Session,  are 
included.  Conclusions  are  drawn  and  recommendations  made 
regarding  future  work  Author 

N79- 11056#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

SEAL  TECHNOLOGY  IN  GAS  TURBINE  ENGINES 

Aug  1978  277  p  refs  Presented  at  the  Propulsion  and 

Energetics  Panel's  51st  (8)  Specialists  Meeting,  London.  6-7  April 
1978 

(AGARD  CP  237  ISBN  92  835  02 18  3)  Avail  NTIS 
HC  A13/MF  A01 

Both  gas  and  oil  path  seals  are  discussed  as  well  as 
developments  in  material  technology  that  influences  seal  design 
and  operation  The  impact  of  turbine  engine  operation  on  seal 
performance  is  examined  as  well  as  the  effect  of  seal  perform¬ 
ance  on  engine  maintenance  Laboratory  measurements  and  tast 
facilities  for  investigating  seal  behavior  are  described  as  well  as 
design  methods  For  individual  titles,  see  N79  1  1057  through 
N79  11073 

N79-11067*#  National  Aeronautics  and  Space  Administration 

Lewis  Research  Center  Cleveland  Ohio 

GAS  PATH  SEALING  IN  TURBINE  ENGINES 

Lawrence  P  Ludwig  In  AGARD  Seal  Technol  in  Gas  Turbine 

Eng  Aug  1 978  4 1  p  refs  (For  primary  document  see  N79- 1 1056 

02  07) 

Avail  NTIS  HC  A13/MF  A01  CSCL  21E 

Gas  path  seals  are  discussed  with  emphasis  on  sealing 
clearance  effects  on  engine  component  efficiency,  compressor 
pressure  ratio,  and  stall  margin  Various  case  rotor  relative 
displacements,  which  affect  gas  path  seal  clearances,  are  identified 
Forces  produced  by  nonuniform  seeling  clearances  and  their  effect 
on  rotor  stability  ore  examined  qualitatively,  and  recent  work  on 
turbine-blade  tip  scaling  for  high  temperatures  is  described  The 
need  for  active  clearance  control  and  for  engine  structural  analysis 
is  discussed  The  functions  of  the  internal -flow  system  and  its 
seals  are  reviewed  A  R  H 


N79-11068#  Rolls  Royce  Ltd,  Bristol  (England)  Mechanical 
Research  Dept 

USE  OF  COATINGS  IN  TURBOMACHINERY  GAS  PATH 
SEALS 

J  G  Ferguson  In  AGARD  Seal  Technol  in  Gas  Turbine  Eng 
Aug  1978  15  p  (For  primary  document  see  N79  1 1056  02-07) 
Avail  NTIS  HC  A13/MF  A01 

Abradable  coatings,  found  in  many  seals  throughout  a  gas 
turbine  engine  from  the  fan  to  the  turbine,  have  to  cope  with  a 
temperature  range  from  a  little  above  ambient  to  1  250  K  Test 
methods  exist  for  laboratory  and  rig  evaluation  of  coatings,  and 
these  are  discussed,  but  improved  methods  for  evaluation  of 
erosion  and  abradability  are  required  To  overcome  shortcomings 
m  current  abradable  coating  materials,  many  are  at  present  being 
tailored  specially  to  meet  the  conditions  in  particular  seals 
within  an  engine  This  means  that  there  are  several  different 
coatings,  within  any  given  engine,  each  having  a  limited  range 
of  use  New  coatings  are  still  required  which  can  be  used  in  a 
wide  range  of  applications  throughout  an  engine  There  is.  m 
particular,  an  urgent  need  for  abradable  materials  which  can  be 
used  in  turbine  seals  covering  a  temperature  range  from  870  K 
to  1  250  K  A  R  H 

*79  11069#  Solar  Turbines  International.  San  Diego.  Calif 
•’erials  Engineering  Dept 

ABRASIVE  COATINGS  AS  SELF  CLEANING  GAS  TURBINE 
COMPRESSOR  VANE  TIP  SEALS 

A  R  Stetson  J  W  Vogan  and  W  A  Compton  In  AGARD 
Seal  Technol  in  Gas  Turbine  Eng  Aug  1978  16  p  (For 

primary  document  see  N79- 11056  02  07) 

Avail  NTIS  HC  A13/MF  A01 


Efficiency  of  a  gas  turbine  is  reduced  by  vane  tip  lotses  in 
the  compressor  section  Vane  tip /rotor  rubs  can  resuft  in 
catastrophic  failure  of  a  gas  turbine  engine  A  test  rig  ts  described 
as  well  as  experimental  data  obtained  evaluating  abrasive  coatings 
for  clearance  control  between  the  vanes  and  the  rotor  in  a  gas 
turbine  compressor  Plasma/flame  sprayed  oxides,  carbides  and 
chemically  bonded  abrasives  were  tested  under  conditions 
duplicating  those  encountered  in  the  compressor  section  The 
effectiveness  of  the  coatings  in  grinding  away  the  vane  tips  to 
provide  minimum  clearance  without  damage  to  the  vane  or  rotor 
was  determined  Coatings  with  rough,  sharp  abrasive  grains  were 
most  effective  The  laboratory  tests  were  confirmed  by  engine 
development  tests  with  a  full-scale  rotor  A  R  H 

N79  11060#  Office  National  d Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

APPLICATION  OF  THE  OHP  METALLIC  FELTS  TO  TURBO 
MACHINE  BEALS 

Emile  Genieys  (Societe  Heurchrome  France)  and  Andre  Hivert 
In  AGARD  Seal  Technol  in  Gas  Turbine  Eng  Aug  1978  7  p 
refs  In  FRENCH  (For  primary  document  see  N79  11056  02  07 1 
Avail  NTIS  HC  A13/MF  A01 

Metallic  felts  characterized  by  a  very  high  porosity  (up  (o 
95%)  and  a  fine  structure  (10  to  30  micron  dia  tubular  fibers) 
were  fabricated  by  the  electrodeposition  of  a  metal  such  as 
nickel,  on  carbon  fibers  made  by  pyrolysis  of  cellulose  Loose 
fibers  were  transformed  into  felts  by  means  of  paper  works 
techniques  of  sedimentation  by  gravity  or  centrifugation  A 
sintering  operation  consolidates  the  material  and  eliminates  the 
carbon  The  extreme  plasticity  of  these  felts  and  their  aptitude 
to  receive  by  gaseous  diffusion  chromium  or  aluminum  make 
them  particularly  suitable  for  turbomachme  seals  Metallo 
ceramic  sealing  techniques  for  the  low  and  medium  temperatures 
(up  to  500  C)  and  brazing  processes  for  higher  temperatures 
were  developed  The  seals  are  operational  up  to  800  C  they 
are  at  the  bench  testing  stage  for  higher  temperatures  up  to 
1050  C  A  R  H 

N79- 11061#  American  Airlines.  Inc  Tulsa  Okla 

AMERICAN  AIRLINES*  OPERATIONAL  AND  MAINTE 
NANCE  EXPERIENCE  WITH  AEROOYNAMIC  SEALS  AND 
OIL  SEALS  IN  TURBOFAN  ENGINES 

C  R  Smith  In  AGARD  Seal  Technol  m  Gas  Turbine  Eng 
Aug  1978  1  1  p  (For  primary  document  see  N79  1  1056  02  07) 
Avail  NTIS  HC  A13/MF  A01 

User  experience  with  aerodynamic  and  oil  system  seal  designs 
currently  used  in  commercial  turbofan  engines  is  reported  with 
emphasis  on  operational  performance  seal  leliability  seal  repair 
techniques,  and  seal  maintainability  costs  Gas  path  deterioration 
resulting  from  sealing  problems  and  the  effects  of  associated 
hardware  problems  on  seal  performance  are  examined  The 
impact  of  this  deterioration  on  fuel  consumption  maintenance 
requirements  (engine  management),  and  airline  operations  and 
operating  costs  is  discussed  A  R  H 

N79- 11062#  Rolls  Royce  Ltd  Detby  (England!  Technical 
Design  Group 

OIL  SEALING  OF  AERO  ENGINE  SEARING  COMPART 
ME  NTS 

D  C  Whitlock  In  AGARD  Seal  Technol  in  Gas  Turbine  Eng 
Aug  1978  1  1  p  (For  primary  document  see  N79  1  1056  02  07> 
Avail  NTIS  HC  A13/MF  A01 

The  basic  problem  of  oil  sealing  of  aero  engine  beating 
compartments  is  to  provide  a  seal  between  rotating  and  static 
components  or  between  rotating  components  accommodating 
axial  movements  and  possible  radial  excursions  isuch  a  shaft 
whirling)  The  sealing  arrangements  must  also  conform  to  modular 
concepts  of  engine  construction  Such  seals  incut  penalties  on 
the  oil  system  such  as  heat  generation  an  leakage  and  debus 
generation  Means  of  reducing  these  penalties  and  improving 
sealing  integrity  by  developments  of  existing  techniques  a»e 
considered  ARM 

N79  11063#  F  cole  Polytechmque  Fedeiale  de  Lausanne 
(Switzerland)  Insbtut  de  Thermique  Apphr.uee 

TRANSPORT  PHENOMENA  IN  LABYRINTH  SEALS  OF 
TURSOMACHINES 

Tahsm  Boyman  and  Peter  Sute»  In  AGARD  Seal  Technol  >n 
Gas  Turbtne  Eng  Aug  1978  10  p  refs  iFor  primary  doi  umeni 
see  N79  1  1056  02  07) 

Avail  NTIS  HC  A13/MF  A01 

The  o»!  fog  and  the  oil  vapor  produced  m  the  'eijmn  of  Ireanngs 
may  be  transported  through  the  labyrinth  glands  «*■  the  dueebor- 
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opposite  to  the  buffering  fluid  ftow  This  undesired  transport  results 
from  the  diffusion  of  the  oil  vapor  due  to  the  concentration 
gradient,  and  the  transport  of  small  oil  droplets  due  to  the  complex 
flow  created  m  the  labyrinth  seals  The  intensity  and  limits  of 
these  two  phenomena  are  studied  theoretically  as  well  as 
experimentally  using  a  real  sue  model  and  in  a  second  large 
scale  model  both  of  the  straight  through  type  with  moving  fins 
and  a  stationary  outer  cylinder  A  R  H 

N79-110S4#  Stuttgart  Umv  (West  Germany)  Institut  fuer 
Thermische  Stromungsmaschinen 

STUDIES  ON  VIBRATIONS  STIMULATED  BY  LATERAL 
FORCES  IN  SEALING  GAPS 

H  Benckert  and  J  Wachter  In  AGARO  Seal  Technol  in  Gas 
Turbine  Eng  Aug  1978  1  1  p  refs  (For  primary  document 

see  N79  1 1056  02  07) 

Avail  NTIS  HC  A13/MF  A01 

Vibrational  problems  in  high  power  density  turbomachines 
arise  from  exciting  forces  in  sealing  gaps  which  result  in 
unsymmetncal  pressure  distribution  within  the  sealing  A  test 
facility  is  described  for  studying  the  flow  in  sealing  gaps  in  a 
variety  of  labyrinth  configurations  The  following  parameters  can 
be  varied  the  shaft  rotation,  the  pressure  difference  on  the  seal, 
the  entry-swirl,  the  eccentricity  of  the  rotor  and  the  geometry 
of  the  labyrinth  Test  results  indicate  */stematic  dependence  of 
the  excited  lateral  forces  on  these  parameters  For  a  given  labyrinth 
the  corresponding  force  coefficient  is  resulted  to  the  energy 
conditions  of  the  flow  and  the  pressure  difference  on  the  seal 
Two  examples  of  calculation  demonstrate  the  application  of  the 
test  results  A  R  H 

N79  11066#  Rolls  Royce  Ltd  Bristol  (England)  Advanced 
Projects  Dept 

THE  CONTRIBUTION  OF  DYNAMIC  X  RAY  TO  GAS 
TURBINE  AIR  SEALED  TECHNOLOGY 

P  A  E  Stewart  and  K  A  Brasnett  In  AGARD  Seal  Technol 
m  Gas  Turbine  Eng  Aug  1978  13  p  refs  (For  primary 
document  see  N79  11056  02  07) 

Avail  NTIS  HC  A13/MF  A01 

A  radiographic  technique  is  described  for  studying  the  behavior 
of  components  (particularly  seals)  during  the  full  range  of  gas 
turbine  operation  Its  application  to  a  wide  range  of  engines 
particularly  during  transient  conditions  is  discussed  A  R  H 

N7911066#  Polnecnico  di  Milano  (Italy)  Instituto  di 
Macchme 

EXPERIMENTAL  RESULTS  ON  HIGH  SPEED  DOUBLE 
MECHANICAL  SEALS 

Enrico  Bollina  Corrado  Casci  and  Enmo  Macchi  In  AGARD 
Saal  Technol  in  Gas  Turbine  Eng  Aug  1978  10  p  refs  (For 

primary  document  see  N79  1 1056  02  07) 

Avail  NTIS  HC  A13/MF  A01 

A  facility  for  testing  high  speed  mechanical  seals  is  described 
Its  main  features  are  1 1 1  the  possibility  of  continuously  varying 
the  rotating  speed  up  to  60  000  rpm  (2 1  the  possibility  of 
independently  selecting  the  ftow  rate  the  pressure  and  the  nature 
of  the  sealing  and  cooling  fluid.  (3)  the  seal  power  consumption 
is  accurately  measured  by  means  of  a  force  transducer  The 
performance  of  a  number  of  double  face  mechanical  seals  having 
different  geometries  was  investigated  Results  concerning  the 
mechanical  louses  and  the  leakage  flow  rates  of  these  seals 
under  various  operating  conditions  are  presented  and  discussed 

Author 

N79  1 1067#  Rolls  Hoyce  Ltd  Derby  (England)  Electronics 
and  Instrumentation  Research  Dept 

6VBTEMB  FOR  THE  MEASUREMENT  OF  ROTOR  TIP 
CUARANCE  AND  Ol  BP  LA  CE  ME  NT  IN  A  GAS  TURBINE 

C  R  Amsbury  and  J  W  H  Chivers  In  AGARD  Seal  Technol 
m  Gas  Turbine  Eng  Aug  1978  11  p  refs  (For  primary 

document  see  N79  1 1056  02  071 
Avail  NTfS  HCAI3/MFA01 

The  rotor  tip  clearance  system  was  developed  which  consists 
basically  of  a  stepper  motor  driven  insulated  wire  which  is  polarized 
at  a  high  voltage  and  which  sparks  to  the  rotor  blade  tips 
when  within  a  certain  distance  The  incidence  of  sparking  is 
detected  and  the  radial  immersion  of  the  wire  is  determined  by 
electronically  counting  the  motor  drive  pulses  The  displacement 
system  is  based  upon  §  capacitance  transducer  specifically 
designed  fur  operation  within  a  gas  turbine  at  temperatures  of 
up  to  600  C  and  pressures  of  300  psi  The  transducer  capacitance 
which  is  a  function  of  probe/ rotating  seal  clearance  is  connected 
into  the  feedback  loop  of  an  amplifier  the  output  of  which  is 
proportional  to  the  clearance  ARh 


N7911068*#  Detroit  Diesel  Allison  Indianapolis  Ind  Flow 
Systems  Group 

DETERMINING  AND  IMPROVING  LABYRINTH  SEAL 
PERFORMANCE  IN  CURRENT  AND  ADVANCED  HIGH 
PERFORMANCE  GA8  TURBINES 

Harold  L  Stocker  In  AGARD  Seal  Technol  in  Gas  Turbine 
Eng  Aug  1978  22  p  refs  (For  primary  document  see  N79  1 1056 
02  07) 

(Contracts  NAS3  20056.  N00140  73  C  005 
N00140  74  C  0759) 

Avail  NTIS  HC  A13/MF  A01  CSCL  21E 

Abradable  and  honeycomb  lands  were  evaluated  with  a 
conventional  straight  through  seal  using  a  static  two  dimensional 
(rectangular  flowpathf  seal  rig  and  a  rotating  three  drmenstonal 
seal  ng  Test  results  show  that  some  abradable  lands  leak 
significantly  more  than  a  solid  smooth  land  However,  honeycomb 
lands  were  found  to  reduce  leakage  up  to  24  percent  Through 
aerodynamic  testing,  an  advanced  design  labyrinth  seal  was 
developed  which  reduced  leakage  54  2  percent  compared  to  a 
conventional  straight  through  seal  and  26  3  percent  compared 
to  a  conventional  stepped  seal  ARH 


N79  11069#  Air  Force  Aero  Propulsion  Lab.  Wright  Patterson 
AFB.  Ohio  Components  Branch 

FACTORS  ASSOCIATED  WITH  RUB  TOLERANCE  OF 
COMPRESSOR  TIP  BEALS 

Charles  W  Elrod  In  AGARD  Seal  Technol  tn  Gas  Turbine 
Eng  Aug  1978  12  p  refs  (For  primary  document  see  N79  1 1056 
02  07) 

Avail  NTIS  HC  A13/MF  A01 

Air  Force  facilities  for  investigating  different  facets  of  the 
problem  of  ineffective  tolerance  of  compressor  blade  tip  seals 
to  high  speed  rubs  are  described  and  the  integration  of  the  test 
data  in  the  overall  rub  tolerance  program  is  delineated  A 
compressor  rub  test  facility  (CRTF)  including  a  single  compressor 
stage  driven  by  an  electric  motor  drive  is  used  to  study  rub 
interaction  in  a  realistic  compressor  environment  The  apparatus 
is  unique  in  its  capability  to  provide  a  full  range  of  compressor 
operating  conditions  and  rub  interaction  rates  for  a  full  scale  tip 
seal  configuration  A  laser  test  facility  is  used  to  examine  the 
phenomena  of  self  sustained  combustion  of  titanium  in  a  simulated 
compressor  environment  especially  the  environment  involved  in 
the  CRTF  The  burn  rate  and  damage  criteria  is  used  to  develop 
proper  procedures  for  safe  test  operation  The  pressure 
temperature  and  velocity  relationships  on  self  sustained  combus 
tion  of  titanium  are  noted  to  have  significant  relevance  to  many 
situations  outside  the  CRTF  environment  ARH 

N79  11070*#  National  Aeronautics  and  Space  Administration 
Lewis  Research  Center  Cleveland  Ohio 

SELF  ACTING  SHAFT  SEALS 

Lawrence  P  Ludwig  In  AGARD  Seal  Technol  m  Gas  Turbine 
Eng  Aug  1978  29  p  refs  (For  primary  document  see  N79  1  1056 
02  071 

Avail  NTIS  HC  A13/MF  A01  CSCL  131 

The  operating  principle  and  design  of  the  self  acting  seal  is 
reviewed  Mathematical  models  for  obtaining  a  seal  force  balance 
and  the  equilibrium  operating  film  thickness  are  outlined  Parliculd' 
attention  is  given  to  primary  ring  response  Iseal  vibration)  to 
rotating  seat  face  runout  This  response  analysis  reveals  three 
different  vibration  modes  with  secondary  seal  friction  being  an 
important  parameter  Leakage  flow  inlet  pressure  drop  and  affects 
of  axisymmetnc  and  nonaxisymmetno  sealing  face  deformations 
*.rr  c'iscussed  E  xpenmental  data  on  self  acting  face  seals  operating 
unrt*:  simulated  gas  turbine  conditions  are  given  these  data 
show  the  feasibility  of  operating  the  seal  at  conditions  of  345  N 
sq  cm  <500  psi)  and  152  m  set  '500  ft  seel  sliding  speed 
Also  a  spiral  groove  seal  design  operated  to  244  m/sec 
(800  ft /set)  is  described  ARH 

N7B  11071#  Pisa  Umv  (Italy)  Istituto  di  Macchme 

SELF  ACTIVE  RAD  SEAL  APPLICATION  FOR  HIGH 
PRESSURE  ENGINES 

Dmo  Dim  In  AGARD  Seal  Technol  m  Gas  Turbine  Eng  Aug 
1978  10  p  refs  ifoi  pnmary  document  see  N79  1  1056  02  07) 
Avail  NTIS  HC  A 1 3  Mf  A01 

A  more  effer  tive  and  improved  engme  sealing  system  is 
analyzed  and  disi  ussed  for  application  to  an  advanced  high 
pressure  engme  Ve»y  high  leakage  m  labyrinth  seal  applied  at 
high  pressure  and  temperatu*e  locations  of  high  performance 
engines  is  overcome  by  a  self  ectmg  lift  pad  seal  added  to  the 
primary  sealing  surface  enabling  a  vary  thm  gas  him  separation 
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of  the  surfaces  during  shaft  rotation  Details  of  construction  and 
design  to  operate  at  a  clearance  less  than  1/1  Oth  that  associ 
ated  with  labyrinth  seals  are  given  Operation  was  obtained  at 
a  rotating  speed  of  600  fl/sec  and  a  sealed  air  temperature  of 
600  F  The  maximum  speed  and  pressure  capability  is  at  present 
tested  for  use  in  high  pressure  engine  applications  A  R  H 

N79  11072#  Rolls  Royce  Ltd.  Derby  (England)  Technical 
Design  Group 

GAS  TURBINE  DISC  SEALING  SYSTEM  DESIGN 

D  A  Campbell  In  AGARD  Seal  Technol  in  Gas  Turbine  Eng 
Aug  1978  16  p  refs  (For  primary  document  see  N79- 11056 
02  07) 

Avail  NTIS  HCA13/MFA01 

The  turbine  sealing  system  must  seal  the  disc  space  against 
ingress  of  hot  turbine  gases,  and  absorb  windage  and  conducted 
heat  with  limited  air  temperature  rises  Air  leakage  in  the  system 
must  be  controlled  to  minimize  engine  performance  losses,  to 
avoid  loss  of  blade  cooling  effectiveness  and  to  maintain  the 
integrity  of  associated  shaft  and  bearing  cooling  systems  The 
effect  of  the  required  bleed  flow  on  engine  performance  is 
considered  and  found  to  be  fairly  small  provided  that  an  accurate 
assessment  of  this  offtake  is  made  at  the  beginning  of  the  design 
process  Subsequent  increases  of  the  air  bleed  during  the 
development  phase  can  bring  substantial  penalties  in  turbine 
entry  temperature  The  various  factors  to  be  considered  when 
determining  the  sealing  and  cooling  flows  are  reviewed  and  the 
areas  where  further  research  would  be  useful  are  indicated 

Author 

N79  11073#  British  Hydromechanics  Research  Association. 
Cranfield  (England) 

A  COMPUTATIONAL  TOOL  FOR  MECHANICAL  SEAL 
OESIGN 

B  S  Nau  and  R  T  Rowles  In  AGARD  Seal  Technol  in  Gas 
Turbine  Eng  Aug  1978  10  p  refs  (For  primary  document 

see  N79  11056  02  07) 

Avail  NTIS  HC  A13/MF  A01 

The  significance  and  treatment  of  various  factors  affecting 
the  performance  of  rotary  mechanical  seals  are  discussed  as 
well  as  their  incorporation  into  a  computer  program  developed 
for  design  purposes  Topics  covered  include  surface  topogra 
phy.  interfacial  film  dynamics,  with  caviation  allowed  for. 
self-generated  heat,  thermal  distortion,  and  distortion  from  sealed 
pressure  The  program  structure  is  outlined  A  R  H 

N79  18948#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France). 

THE  AGARD  PROPULSION  AND  ENERGETICS  PANEL. 
1S62-1B77 

S.  S.  Penner  (California  Univ.  at  Sen  Diego.  La  Jolla)  Jan. 
1978  34  p  refs 

(AGARD-AR-111;  ISBN-92-835- 1258  8)  Avail  NTIS 
HC  A03/MF  A01 

Work  done  during  the  past  25  years  by  the  AGARD  Propulsion 
and  Energetics  Panel  formerly  named  Combustion  and  Propulsion 
Panel,  end  initially.  Combustion  Panel  is  summarized  The 
adaptation  of  the  Panel  to  challenging  demands  of  propulsion 
technology  and  the  impact  of  Panel  activities  on  research  and 
development  within  NATO  countries  are  analyzed  A  move  in 
future  Panel  activities,  particularly  long  term  emphasis  of  anergy 
related  topics  is  suggested.  Proposals  on  publication  and  publicity 
policies  are  included  A.R.H 

N79-20127#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

GUIDE  TO  IN-PLIGHT  THRUST  MEASUREMENT  OF 
TURBOJETS  AND  PAN  ENGINES 

Jen.  1979  202  p  refs 

(AGARO- AG-237;  ISBN-92-835- 1304-5)  Copyright  Avail 
NTIS  HCA10/MFA01 

Topic#  include  fundamentals  of  thrust  measurement  in  flight, 
propulsion  system  thrust  end  dreg  book-keeping;  thrust  expres¬ 
sions.  methodology,  end  options,  error  assessment  end  control, 
and  instrumentation  For  individual  titles,  see  N79  20128  through 
N79-20132 

N79-M12Sf  Advwory  Group  for  Aoroapoco  Rofoarch  ind 
Oovofepmont.  P art*  (Franca) 

FUNOAMf  NT  AL9  OP  TMRUOT  MtAtUMMENT  IN 

PLMMT 

In  Its  Gurda  to  In-Flight  Thruat  Maaauramanl  of  Turbofot*  and 
Fan  Enginaa  Jan  1E7E  p  19-28  (For  primary  documant  aaa 
N79-20127  11-07) 

Ayad  NTIS  HC  A10/MF  A01 


Tha  basic  raquiramant  for  separating  the  airframe  from  the 
angina  in  aircraft  propulsion  performance  assessment  is  present  ad 
Tha  planning  and  management  of  tha  overall  teat  program  is 
discussed,  and  tha  required  procedure  is  summarised  S  E  S 

N79- 201291  Advisory  Group  for  Aerospace  Research  and 
Development,  Paris  (Franca) 

PROPULSION  SYSTEM  THRUST  AND  DRAG  ROOK 
KEEPtNQ 

In  At  Quids  to  In-Flight  Thrust  Measurement  of  Turbojets  and 
Fan  Engines  Jan.  1979  p  27-91  (For  primary  documant  sea 
N79-20127  11-07) 

Avail:  NTIS  HC  A10/MF  A01 

A  consistent  and  standardised  structure  of  definitions  for 
tha  various  components  of  thrust  and  drag  is  presented  Tha 
power  plant  and  tha  division  of  technical  responaiMitiem  for  the 
parts  of  tha  power  plant  era  discussed  Definition  of  terms  used 
in  a  book-keeping  system  is  recommended.  The  items  which 
should  appear  in  tha  book-keeping  system  ware  examined  Wind 
tunnel  testa  needed  to  define  tha  thrust/ drag  components  and 
mutual  interference  effects  are  described  Tha  prediction  of 
performance  and  flight  taat  analysis  ware  studied  S.E  S 

N79-20190f  Advisory  Group  for  Aerospace  Research  and 
Davslopmant,  Paris  (Franca). 

THRUST  EXPRESSIONS.  METHODOLOGY.  AND  OPTIONS 

In  its  Guide  to  In-flight  Thrust  Measurement  of  Turbojets  and 
Fan  Engines  Jan.  1979  p  63-118  (For  primary  documant  see 
N79-20127  11-07) 

Avail;  NTIS  HC  A10/MF  A01 

Methods  for  determining  engine  standard  gross  and  net  thrust 
which,  directly  or  indirectly,  form  the  basis  of  virtually  all 
procedures  for  evaluating  thrust  in  flight  are  presented.  The 
methods  include:  brochure,  gas  generators,  swinging  probe, 
trunnion  thrust,  and  engine  calibration  conditions  S.E.S 

N79  20131#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (Franca). 

ERROR  ASSESSMENT  AND  CONTROL 

In  its  Guide  to  In-Flight  Thrust  Measurement  of  Turbojets  and 
Fan  Engines  Jan.  1979  p  119-173  (For  primary  document 
see  N79-20127  11-07) 

Avail:  NTIS  HC  A10/MF  A01 

Mathematical  models  are  used  to  describe  the  properties  of 
error  distributions  to  enable  the  uncertainty  of  various  results  to 
be  calculated.  Thrust  in-flight  experiment  to  identify  methods  of 
high  validity,  to  eliminate  mistakes,  and  to  assess  and  control 
errors  is  presented.  S.E.S 

N79-20132#  Advisory  Group  for  Aerospace  Research  and 
Development,  Paris  (France). 

INSTRUMENTATION 

In  its  Guide  to  In-Flight  Thrust  Measurement  of  Turbojets  end 
Fan  Engines  Jan.  1979  p  175-198  refs  (For  primary  documant 
see  N79-20127  11-07) 

Avail:  NTIS  HCA10/MFA01 

Systems  design,  design  methods  for  reducing  error,  meth¬ 
ods  for  reducing  error  in  specific  measurements,  cost  effectiveness 
in  instrumentation,  and  properties  of  an  accurate  system  of 
instrumentation  are  presented  S.E.S 


N 79-27148#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur- Seine  (France). 

STRESSES.  VIBRATIONS.  STRUCTURAL  INTEGRATION 
AND  ENGINE  INTEGRITY  (INCLUDING  AE ROE LA9TI CITY 
ANO  FLUTTER) 

Apr.  1979  494  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  the  Propulsion  and  Energetics  Panel's  52d  Meeting.  Cleveland. 
Ohio.  23-28  Oct.  1978 

(AGARD-CP-248;  ISBN-92-835-0235-3)  Avail  NTIS 
HC  A21/MF  A01 

Experimental  stress  analysis,  stress  analysis  tecbmques-life 
prediction,  end  engine  structural  integrity-vibration,  containment 
are  covered  Also,  engine- airframe  iniegration/compatibility  end 
eeroelasticity  and  flutter  are  included  For  individual  titles,  see 
N79-27149  through  N79  27181 

N 79-2 7 149#  Avco  Lycoming  Orv  .  Stretford.  Conn 

STRUCTURAL  ANALYSIS  OP  A  GAS  TURBINE  IMPELLER 
USING  FINITE -ELEMENT  ANO  HOLOGRAPHIC  TECH¬ 
NIQUES 
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Pater  S.  Kuo  and  Kenneth  S  Collinge  In  AGARD  Stresses. 
Vibrations.  Struct  Integration  and  Eng.  Integrity  (Including 
Aeroelasticity  and  Flutter)  Apr  1979  15  p  refs  (For  primary 

document  see  N79-27148  18-07) 

Avail  NTIS  HC  A21/MF  A01 

A  rigorous  finite  element  structural  analysis  method  is 
presented  which,  combined  with  the  holographic  technique,  deals 
with  the  highly  stressed,  curved  vanes  and  the  vibration  of  the 
flexible  circular  backplate  so  that  the  magnitude  and  the  pattern 
of  static,  dynamic,  and  thermal  loadings  can  be  improved  The 
method  demonstrates  a  computerized  procedure  for  the  design 
of  a  modern  centrifugal  impeller  Holography  used  as  a  means 
for  determining  the  dynamic  behavior  of  the  engine  component 
offers  an  accurate  experimental  measurement  of  natural 
frequencies  and  modes.  The  interference  fringe  pattern  represen¬ 
ting  the  contours  of  equal  surface  displacement  provides  a 
permanent  record  for  vibration  amplitude  evaluation.  Compar¬ 
ison  between  the  theoretical  and  the  experimental  results  is 
mode  J  M  S 

N7S-271B0#  Institut  National  des  Sciences  Appliquees  de  Lyon. 
Villeurbanne  (France)  Lab  de  Mechanique  des  Structures. 

THE  ANALYSIS  OF  ENGINE  VIBRATIONS  (ANALYSE  DES 
VIBRATIONS  DE  MOTEUR] 

Michel  Lalanne.  Philippe  Trompette.  Remy  Henry,  and  Guy  Ferraris 
In  AGARD  Stresses.  Vibrations.  Struct.  Integration  and  Eng. 
Integrity  (Including  Aeroelasticity  and  Flutter)  Apr  1979  13  p 
refs  In  FRENCH  (For  primary  document  see  N79-27148  18-07) 
Avail  NTIS  HC  A21/MF  A01 

The  control  of  the  vibrations  of  a  structure  is  generally  achieved 
at  some  stage  of  the  project  by  the  theoretical  determination  of 
frequencies  and  modes  The  principal  elements  of  an  aircraft 
engine,  for  practical  purposes,  can  be  classed  in  three  categories 
compressor,  combustion  chamber,  and  turbine.  These  elements 
are  fixed,  or  in  rotation  and  are  then  under  the  Coriolis  effect, 
and  at  a  supplementary  stiffening  introduced  by  centrifugal  force 
The  calculation  of  thick  and  thin  blades,  of  axisymmetnc  systems 
in  rotation,  and  of  disk  blade  assemblies  is  reviewed  Once  the 
prototype  of  the  engine  is  constructed,  it  can  withstand  troubling 
frequencies,  and  instead  of  making  structural  modifications 
designed  to  displace  these  frequencies,  damping  materials  can 
be  selected  to  provide  sufficient  reduction  in  the  amplitude  of 
the  resonance  The  calculation  of  these  types  of  damped  structures 
is  outlined;  the  finite  element  method  is  used  The  diverse  types 
of  calculations  performed  in  the  study  of  frequencies  and  modes 
and  in  predicting  the  damping  introduced  by  the  addition  of 
materials,  are  illustrated  by  applications  to  the  motor  elements. 

Transl  by  A.R  H 

N79-27161#  General  Electric  Co  .  Cincinnati.  Ohio.  Aircraft 
Engine  Group. 

AIRCRAFT  ENGINE  DESIGN  USING  EXPERIMENTAL 
STRESS  ANALYSIS  TECHNIQUES 

Bernard  L  Koff /n  AGARD  Stresses,  Vibrations.  Struct  Integration 
and  Eng.  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  12  p  (For  primary  document  see  N79-27148  18-07) 

Avail:  NTIS  HC  A21/MF  A01 

A  perspective  of  prominent  experimental  techniques  used  in 
current  aircraft  engine  stress  analyses  is  given.  The  verification 
of  temperature,  stress,  steady  state  and  dynamic  deformation 
pressure,  and  fatigue  strength  is  addressed.  Advancements  »r 
instrumentation  are  described,  including,  high-energy  X-rays  and 
high  durability  strain  gages;  computers  and  software  to  reduce 
vast  amounts  of  data  increased  photoelastic  capabilities,  and 
advancements  for  reproducing  loading  and  environmental 
conditions  in  laboratory  component  tests.  J  M  S 

N7S-27182#  Societe  Nationals  d' Etude  et  de  Construction  de 
Moteurs  d' Aviation.  Evry  Cedex  (France)  Div  Metallurgy 
Resistance 

THE  CONTRIBUTION  OF  PHOTOELASTICITY  MEASURE 
MENT  TO  THE  STUDY  OF  TURBINE  PARTS  (CONTRIBU 
TION  DE  LA  PHOTOELASTICIMETRIE  A  L'ETUDE  DES 
PIECES  DE  TURSOMACHINCS] 

J  L.  Gutllo  In  AGARD  Stresses.  Vibrations.  Struct  Integration 
and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  19  p  In  FRENCH  (For  primary  document  see  N79-27148 
18  07) 

Avail  NTIS  HC  A21/MF  A01 

In  the  study  of  machine  parts,  the  principal  domain  of 
photoefastic  analysis  »s  the  investigation  and  measurement  of 
local  stress  concentrations  For  industrial  applications,  the  frozen 
stress  method  is  used  exclusively  for  analyzing  three  dimensional 


stress  states  Methods  used  in  preparing  for  and  conducting 
frozen  stress  operations  are  described  and  the  equipment  use  is 
illustrated.  The  method  is  applied  to  the  study  of  the  vital  elements 
of  a  gas  turbine,  at  the  design  and  development  stage  The 
diversity  of  the  parts  analyzed  and  the  modes  of  influences  applied 
are  accounted  for.  Besides  determining  the  maximum  local  stress 
in  ihe  parts,  two  avenues  of  research  are  given  particular  attention 
the  study  of  residual  stress  gradients  which  can  account  for  the 
influence  of  scaling  factor  in  the  transposition  to  engine  parts 
(some  results  from  fatigue  tests  on  small  test  pieces  are  included) 
and  the  determination  of  the  stress  intensity  factor  which  governs 
crack  propagation  under  cyclic  influences  Transl  by  AR.H 

N79  27183#  Motoren-  und  Turbinen- Union  Muenchen  G  m  b  H 
(West  Germany) 

A  CONTRIBUTION  ON  THERMAL  FATIGUE  IN  COOLED 
TURRINE  BLADING 

W  Peschel  and  R  Schreieck  In  AGARD  Stresses.  Vibrations 
Struct.  Integration  and  Eng.  Integrity  (Including  Aeroelasticity  and 
Flutter)  Apr  1979  10  p  refs  (For  primary  document  see 

N79-27148  18-07) 

Avail:  NTIS  HC  A21/MF  A01 

Thermal  fatigue,  an  important  criterion  for  predicting  the  life 
of  cooled  turbine  blading,  is  caused  by  thermal  stresses  which 
arise  from  local  inhibition  of  thermal  expansion  and  which  are 
not  amenable  to  direct  measurement  In  the  case  of  turbine 
blading,  temperature  distribution  in  the  mean  section  of  the  blade 
can  readily  be  dealt  with  as  a  problem  of  heat  conduction  in  a 
plane  For  stress  calculation,  it  is  assumed  thai  the  cross  section 
remains  plane.  Stresses  in  the  sectional  plane  and  normal  stresses 
in  the  direction  of  blade  span  result,  the  latter  being  the  dominant 
ones  For  thermal  fatigue  test  conditions,  stress  and  strain  profiles 
m  the  blade  are  calculated  using  measured  and  calculated 
temperature  distributions  Non-elastic  material  behavior  (creep) 
is  taken  into  account  In  the  thermal  fatigue  tests,  the  pattern 
of  damage  vary  with  superimposed  external  stresses;  this  behavior 
is  explained  in  the  light  of  the  calculated  stress-strain  cycles 

J.M.S 


N79  27184#  Societe  Nationafe  d'Etude  et  de  Construction  de 
Moteurs  d' Aviation.  Villaroche  (France) 

FORECASTING  ENGINE  LIFE  [PREVISION  DE  LA  DUREE 
DE  VIE  DES  MOTEURS] 

D  Grandoulier  In  AGARD  Stresses,  Vibrations,  Struct.  Integration 
and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  10  p  In  FRENCH  (For  primary  document  see  N79-27148 
’8  07) 

Avail  NTIS  HC  A21/MF  A01 

The  compromise  between  light  weight  and  enduranca  for 
aircraft  gas  turbine  engines  requires  the  precise  prediction  of 
the  durability  of  the  engine  parts  Those  parts  whose  rupture 
threatens  the  integrity  of  the  engine  must  be  rated  to  meet  two 
criteria:  the  initiation  of  8  crack  must  be  avoided  during  the 
predicted  life  of  the  part,  and  a  flaw  not  detected  during  a 
geneial  inspection  must  not  develop  to  a  critical  point  before 
the  next  inspection  A  turbine  disk  is  used  to  present  a  method 
for  predicting  low  cycle  fatigue  life  and  for  showing  the  importance 
of  knowing  the  behavior  laws  of  materials.  Transl.  by  A.R  H 


N79-27188#  Liege  Umv  (Belgium)  Lab  d’Aeronautique 

STRESS  INTERPRETATION  IN  THE  FINITE  ELEMENT 
METHOD 

P  Beckers  In  AGARD  Stresses.  Vibrations.  Struct  Integration 
and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  10  p  refs  (For  primary  document  see  N79-27148  18-07) 
Avail  NTIS  HC  A21/MF  A01 

The  classical  methods  are  compared  based  on  the  computation 
of  local  stresses  at  various  points  like  the  vertices  of  the  elements 
oi  the  Gaussian  points  An  altarnativa  interpretation  of  the  stresses 
can  be  based  on  the  definition  of  energy  conjugate  stresses 
that  have  the  nature  of  weighted  average  of  the  stresses  A 
third  possibility  is  offered  which  is  rather  new  It  is  based  on 
the  definition  of  connecting  forces  that  have  a  direct  and  simple 
interpretation  m  terms  of  surface  tractions  The  corresponding 
finite  elements  are  named  delinquent  elements  as  they  are.  in 
fact,  displacement  elements  which  used  some  of  the  connection 
modes  of  stress  equilibrium  elements  It  is  shown  that  none  of 
the  three  interpretation  tachmques  is  in  itself  completely 
satisfactory  in  every  situation,  but  that  the  combined  use  of 
them  allows  a  much  batter  caption  of  tha  state  of  stress  J.M  S 
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N79  27166f  AiResearch  Mffl  Co  .  Phoenix.  Ariz 

THREE  DIMENSIONAL  FINITE-ELEMENT  TECHNIQUES 

FOR  GAS  TURSINE  BLADE  LIFE  PREDICTION 

M  R  Peterson.  R  G.  Alderson.  R  J.  Stockton,  and  D.  J  Tree 
In  AGARD  Stresses.  Vibrations,  Struct  Integration  and  Eng 
Integrity  (Including  Aeroelasticity  and  Flutter)  Apr  1979  14  p 
refs  (For  primary  document  see  N79-27148  18-07) 

(Contract  F33615  74-C  2012) 

Avail  NTIS  HC  A21/MF  A01 

The  use  of  three  dimensional  finite  element  analyses  in 
conjunction  with  test  derived  data  to  predict  the  vibratory  fatigue 
life  of  turbine  blades  is  described  Vibratory  strain  measurements 
are  interpreted  and  extended  using  predicted  strain  distributions 
from  the  finite  element  analysis  The  statistical  nature  of  test 
data  is  considered  Also,  some  techniques  employed  in  three 
dimensional  finite  element  analyses  to  enhance  their  use  for 
stress  and  vibration  analysis  are  described  These  techniques 
include  a  method  for  reduction  of  the  size  of  the  eigenvalue 
problem  for  vibration  analysis  by  a  transformation  to  generalized 
coordinates  derived  from  static  solutions.  An  example  of  the 
application  of  these  methods  to  a  turbine  blade  analysis  is 
presented  Author 

N79-27167|  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

CALCULATION  OF  STRESS  CONCENTRATIONS  IN  DISC 
ALVEOLES 

Madeleine  Chaudonneret  In  AGARD  Stresses.  Vibrations.  Struct 
Integration  and  €ng  Integrity  (Including  Aeroelasticity  end  Flutter) 
Apr  1979  13  p  refs  In  FRENCH.  ENGLISH  summary  (For 

primary  document  see  N79-27148  18-07) 

Avail:  NTIS  HC  A21/MF  A01 

The  presence  of  notches  in  a  loaded  structure,  such  as  alveoles 
in  a  turbine  disc,  is  the  cause  of  stress  concentrations  leading 
to  important  elastic  and  plastic  deformations:  moreover,  the  turbine 
operating  conditions  involve  temperatures  high  enough  to  provoke 
viscoplastic  deformations  Such  stress  concentrations,  and  their 
evolution  in  time,  are  accounted  for  by  the  integral  equation 
method.  In  elasticity,  a  comparision  in  proposed  with  the  finite 
element  method  concerning  a  section  of  the  turbine  disc.  An 
extension  is  undertaken  of  this  method  to  solve  viscoplasticity 
problems  by  a  process  of  time-step  linearization,  the  behavior 
of  the  material  being  represented  by  viscoplastic  constitutive 
laws  This  method  is  used  in  particular  to  study  the  viscoplastic 
behavior  of  a  notched  plate  subjected  to  te'  site  tests,  and  the 
results  obtained  this  way  are  compered  with  those  provided  by 
the  tests,  a  comparison  that  shows  a  very  good  agraement. 

Author 

N79-2716Bf  Fiat  Aviazione  S  p  A,  Turin  (Italy). 

BOMB  THEORETICAL  AND  EXPERIMENTAL  INVESTIGA¬ 
TIONS  OP  STRESSES  ANO  VIBRATIONS  IN  A  RADIAL 
FLOW  ROTOR 

A.  G rasso.  J  J  Blech,  and  G  Martinelli  In  AGARO  Stresses, 
Vibrations.  Struct  Integration  and  Eng  Integrity  (Including 
Aeroelasticity  and  Flutter)  Apr  1979  refs  (For  primary  document 
see  N79  27148  18  07) 

Avail:  NTIS  HC  A21/MF  A01 

The  problem  of  an  integrally  b'aded  redial  compressor  under 
the  influence  of  a  centrifugal  force  is  considered.  Two  calculation 
methods  besed  also  on  finite  element  method  are  proposed 
The  first  adopts  a  mixed  three  dimensional  end  two  dimensional 
analysis,  using  plate  elements  for  blades  and  axisymmetrical  ring 
for  the  disk  coupled  by  substructuring  technique  The  second 
implements  axisymmetnc  anisotropic  ring  elements  for  the  blades 
end  the  isotropic  ring  elements  for  the  disk  A  dvnamic  analysis 
of  the  blade  with  the  finite  element  method  is  also  presented 
Ae  an  axampla  the  various  methods  are  applied  to  the  centrifugal 
compressor  design  of  the  FIAT  6603  engine  and  compared  with 
results  of  experimental  investigation  JM  S 

N 79- 271891  Pisa  Umv  (Italy)  Inst  di  Machine 

PREDICTION  OP  AEROCLA9TIC  INSTABILITIES  IN 
ROTORCRAFT 

Ditto  Omi  In  AGARD  Stresses.  Vibrations.  Struct  Integration 
and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  29  p  refs  (For  primary  document  see  N79  27148  18-07) 
Avail  NTIS  HC  A21/MF  A01 

Design  of  modern  rotorcraft  engines  requires  that  aeroelastic 
considerations  be  included  for  prediction  of  instabilities  due  to 
engines- rotors -airframe  interference  Computational  approaches 
are  presented  which  have  generality  in  the  selection  of  stress 
analysis  methods  end  are  applicable  to  rotorcrefts  involving  a 


large  number  of  operation  variables  An  instability  criterion  for 
the  prediction  of  fatigue  effects  of  alternating  stresses  on  engine 
structural  integrity  is  identified  and  applied  to  the  corresponding 
airframe  behavior  during  high  spee-J  forward  flight  and  sevara 
rotorcraft  maneuvers  JMS 

N79- 27190|  National  Gas  Turbine  Establishment.  Pyestock 
(England). 

APPLICATION  OF  ENGINE  USAGE  ANALYSIS  TO  COMPO¬ 
NENT  LIFE  UTILIZATION 

M  Holmes  In  AGARD  Stresses.  Vibrations.  Struct  Integration 
and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  15  p  refs  (For  primary  document  see  N79-27148  18-07) 
Avail  NTIS  HC  A21/MF  AO) 

Engine  parameters  were  monitored  during  operation  in  service 
aircraft  to  investigate  the  maximum  life  potential  of  aero  engine 
components  Anefytical  methods  were  used  for  determining  low 
cycle  fatigue  The  influence  of  data  availability  and  computing 
capability  on  the  procedures  were  investigated  by  comparing 
the  software  appropriate  to  an  airborne  unit  monitoring  engine 
revolutions  per  minute  with  that  for  a  ground  based  computing 
facility  analyzing  recorded  flight  date  RES 

N79-27191|  Pratt  and  Whitney  Aircraft  Group.  East  Hartford. 
Conn.  Commercial  Products  Div. 

BOUNDARY-INTEGRAL  EQUATION  ANALYSIS  OP  AN 
ADVANCED  TURBINE  DISK  RIM  BLOT 

R  8  Wilson,  R  G  Potter,  and  J.  K  Wong  In  AGARD  Streaees. 
Vibrations.  Struct  Integration  and  Eng.  Integrity  (Including 
Aeroelasticity  and  Flutter)  Apr  1979  9  p  refs  (For  primary 
document  see  N79  27148  18-07) 

Avail  NTIS  HC  A21/MF  A01 

The  mathematical  basis  and  numerical  implementation  of 
the  boundary- integral  equation  method  are  presented.  The  method 
was  shown  to  be  capable  of  predicting  rapidly  varying  stress 
and  strain  fields  in  complex  geometries,  using  either  plane 
triangular  or  higher  order  elements  Ease  of  geometrical  modeling 
and  higher  Older  boundary  data  variation  combined  to  make 
shape  function  based  codes  most  efficient  for  design  analysis 
use  RES 

N79  27192*0  Massachusetts  Inst  ol  Tech  .  Cambridge  Dept 
ol  Aeronautics  and  Astronautics 

ENGINE  ROTOR  BURST  CONTAINMENT/CONTROL 
STUDIES 

Emmett  A.  Winner.  Thomas  R  Staghano.  and  Jose  J  A  Rodei 
In  AGARD  Stresses.  Vibrations.  Struct  Integration  and  Eng 
Integrity  (Including  Aeroelasticity  snd  Flutter)  Apr  1B79  30  p 
refs  (For  primary  document  see  N79  27 148  18  07) 

(Grant  NGR  22  009  339) 

Avail  NTIS  HC  A21/MF  A01 

Investigations  on  the  impact-interaction  of  both  complex 
engine  rotor  fragments  snd  simple  fragments  with  various  types 
of  singlt-layer  and  multilayer  containment  structures  were 
reviewed  The  resulting  data  were  used  (I)  to  develop  empirical 
design  rules  and  12)  to  avaluate  proposed  theoretical  methods 
for  predicting  the  impact  induced  response#  of  containment 
structures  Examples  of  typical  numerical  methods  lot  predicting 
the  large  deflection,  elastic-plastic  transient  structural  responeet 
of  simple  |wo  dimensional  snd  three  dimensional  containment 
shields  ware  illustrated  R  E  S 

N79-27193#  Advisory  Group  for  Aerospace  Research  and 
Development,  Neuilly  Sur  Seine  (France) 

SMALL  TURBINES:  EXPERIENCES  WITH  DISK  RUPTURES 
(PETITES  TURBOMACHINES.  EXPERIENCES  SUR  LA 
RUPTURE  OES  DISQUES) 

J  M  Foueillesser  snd  A  R  VonOerMuhll  In  its  Stresses. 
Vibrations.  Struct  Integration  and  Eng  Integrity  (Including 
Aeroelasticity  and  Flutter)  Apr  1979  16  p  In  FRENCH  (For 

primary  document  see  N79-27148  18-07) 

Avail  NTIS  HC  A21/MF  AO) 

On  turbines  with  small  dimensions,  the  construction  of  casings 
capable  of  integrally  retaining  ell  the  debris  in  the  case  of  dielt 
rupture  cen  be  realized  with  a  very  acceptable  mess  penalty 
Practical  axpenance  snd  systematic  tests  of  disk  rupture  under 
reel  operating  conditions  provide  useful  date  concerning  the  ehape 
and  size  of  the  most  penttrsting  elements,  the  shape  end  moat 
efficacious  arrangemant  of  tlements  serving  as  casinge:  and  the 
most  adapts  bis  materials  to  be  used  for  casings  For  rotors  whose 
security  relies  on  the  fact  that  the  Wades  (ear  away  without 
disk  rupturs.  or  for  the  cylinder  properly  so-called,  m  case  of 
failure  from  excess  speed,  the  tests  equally  confirm  tho  confidence 
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ihM  can  ba  put  in  casing  alamants  constructed  according  to 
the  same  principles  of  evaluation  Trans!  by  A  R.H. 

N  79*27194!  Sussex  Umv  .  Brighton  (England) 

AN  INVESTIGATION  OF  VIBRATION  DAMPERS  IN 
GAS-TURBINE  ENGINES 

R  Hoi  mas  and  B  Humes  (Roy  Armament  Res  and  Develop 
Estab .  Sevenoaks.  Engl )  In  AGARD  Stresses.  Vibrations.  Struct, 
integration  and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter) 
Apr  1979  10  p  refs  Sponsored  in  cooperation  with  the  Natl. 
Gas  Turbine  Estab  (For  primary  document  see  N79-27148  18*07) 
Avail  NTIS  HC  A21/MF  A01 

The  feasibility  ol  using  the  squeeze-film  both  as  a  damper 
and  a  load  bearing  member  was  investigated  It  was  found  that 
when  the  squeeze  film  provided  a  load  carrying  capability  as 
weH  as  damping,  cavitation,  which  has  a  deleterious  effect,  is 
generated  m  the  film  Equations  are  presented  for  predicting  the 
vibration  amplitude  and  the  force  transmitted  to  the  engine  frame 
when  the  squeeze  film  is  used  for  damping  F  0  S 

N79-27196#  Sulzer  Bros  Ud.  Winterthur  (Switzerland) 

MODAL  ANALYSIS  OF  COMPRESSOR  SLADES  BY  MEANS 
OF  IMPULSE  EXCITATION 

U  Bolleter.  J  Eberl.  and  E  Buehimann  In  AGARD  Stresses. 
Vibrations.  Struct  Integration  and  Eng  Integrity  (Including 
Aeroelasticity  and  Flutter)  Apr  1979  11  p  refs  (For  primary 

document  see  N79  27148  18-07) 

Avail  NTIS  HC  A21/MF  A01 

An  experimental  method  of  modal  analysis  is  described  which 
is  based  on  impulse  excitation  Due  to  low  damping  the  application 
to  free-standing  turbomachinery  blading  requires  special  care  in 
tne  digital  processing  of  the  data  The  modal  behavior,  particularly 
with  respect  to  bending  and  torsional  coupling,  is  demonstrated 
using  a  subsonic  compressor  blade  as  an  example  Measured 
damping  coefficients  and  inter-modal  phase  differences  are 
discussed  Applications  of  the  quantitative  results  of  stress 
responses  to  point  excitation  are  illustrated  Thus  stresses  due 
to  various  assumed  loads  allow  one  to  judge  the  importance  of 
higher  modes,  stress  ratios  for  various  modes  can  be  an  aid  to 
failure  analysis,  and  multiple  strain  measurements  can  yield  an 
estimate  of  aerodynamic  loads  F  0  S 

N79  271SS#  Naval  Air  Propulsion  Test  Center.  Trenton.  N.J 
Research  and  Technology  Div 

ROTOR  BUST  PROTECTION:  DESIGN  GUIDELINES  FOR 
CONTAINMENT 

James  T  Saivmo.  Gaetan  J  Mangano.  and  Robert  A.  De Lucia 
In  AGARD  Stresses.  Vibrations.  Struct.  Integration  and  Eng 
Integrity  (Including  Aeroelasticity  and  Flutter)  Apr  1979  16  p 
refs  (For  primary  document  see  N79-27148  18-07) 

Avail  NTIS  HC  A21/MF  A01 

The  results  are  presented  of  tests  that  were  conducted  to 
develop  guidelines  for  the  weight  optimum  design  of  turbine 
rotor  burst  fragment  containment  nngs  The  ring  materials  used 
(or  each  of  the  several  ring  configurations  were  Kevlar  29  cloth, 
centrifugally  cast  4130  steel  and  coiled  304  stainless  steel  A 
comparative  assessment  of  the  containment  capability  for  each 
material  is  provided  in  terms  of  a  specific  energy  variable  that 
was  developed  for  this  purpose  Also  included  in  this  assessment 
is  the  effect  of  the  number  of  equal  pie  sector  shaped  fragments 
on  the  ring  containment  capability  Author 

N7B-271S70  Boeing  Co .  Seattle.  Wash 
ENGINE/AIRCRAFT  STRUCTURAL  INTEGRATION:  AN 
OVERVIEW 

T  E  Dunnmg  M  N  Aames.  and  G.  L.  Bailey  In  AGARD 
Stresses  Vibrations.  Struct  Integration  and  Eng.  Integrity 
(including  Aeroelasticity  and  Flutter)  Apr.  1979  35  p  refs 

(For  primary  document  see  N79-27148  18-07) 

Avail  NTIS  HC  A21/MF  A01 

The  structural  installation  of  engines  in  aircraft  is  discussed 
in  terms  of  modeling  techniques,  development  of  a  computerized 
data  base  and  planning  the  propulsion  system  tests.  Problems 
encountered  m  engine  installation  are  described  F.0.S 

NTS  271 SS#  Messerschmitt-Boeikow  Blohm  GmbH.,  Munich 
'West  Germany)  Military  Airplane  Div 

DYNAMIC  PRESSURE  LOADS  IN  THE  AIR  INDUCTION 
SYSTEM  OS  THE  TORNADO  FIGHTER  AIRCRAFT 

K  W  Loner  and  N  C  Btssinger  In  AGARD  Stresses.  Vibrations. 
Struct  Integration  and  Eng  Integrity  (Including  Aeroelasticity  and 
Flutter)  Apr  1979  20  p  refs 

Avail  NTIS  HC  A21/MF  A01 


The  engine  fact,  duct  and  forward  intake  peak  pressures 
applied  for  structural  design  of  the  European  fighter  airplane. 
Tornado,  and  the  experimental  data  obtained  during  the 
development  phase  from  full  scale  intake/engine  compatibility 
test  are  described  S.E.S 

N79-27169#  National  Aerospace  Lab .  Amsterdam  (Netherlands) 
Performance  and  Evaluation  Dept 

HANDUNG  PROBLEMS  THROUGH  COMPRESSOR  DETE¬ 
RIORATION 

J  P  K  Vleghert  In  AGARD  Stresses.  Vibrations.  Struct 
Integration  and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter) 
Apr.  1979  7  p  (For  primary  document  see  N79-27148  18-07) 
Avail  NTIS  HC  A21/MF  A01 

RNLAF  has  experienced  performance  loss  and  an  increased 
rate  of  in  flight  compressor  stalls  due  to  compressor  deterioration 
of  some  of  their  15  year  old  engines.  The  Maintenance  Depot 
test  bed  showed  that  significant  loss  of  air  mass  flow  occurred 
near  the  surge  line  under  conditions  which  were  not  covered  by 
the  normal  post  overhall  acceptance  tests  Impending  stall  was 
always  preceded  by  increasing  fluctuations,  although  the  level 
of  these  pressure  fluctuations  varied  with  different  engines.  A 
method  was  developed  to  routine  check  for  this  phenomenon 
The  surge  margin  of  the  affected  engines  was  recovered  by 
replacing  the  rear  compressor  casing.  S  E  S 

N79-27170#  Pratt  and  Whitney  Aircraft  of  Canada  Ud..  Longueuii 
(Quebec). 

SMALL  TURBINE  ENGINE  INTEGRATION  IN  AIRCRAFT 
INSTALLATIONS 

M  Botman  and  R.  K.  Blmco  In  AGARD  Stresses.  Vibrations. 
Struct  Integration  and  Eng  Integrity  (Including  Aeroelasticity  and 
Flutter)  Apr  1979  12  p  (For  primary  document  see  N79-27148 
18-07) 

Avail  NTIS  HC  A21/MF  A01 

Various  design  and  development  problems  related  to  the 
integration  of  small  turbine  engines  in  aircraft  installations  are 
reviewed.  Important  considerations  in  turbo-prop  installations  ere 
vibration  transmissibility.  propeller -whirl  flutter,  engine  structure 
strength  and  stiffness,  mount  failure  modes,  and  nacelle 
clearances.  Requirements  ere  adequate  compartment  ventilation 
and  engine  oil  cooling  with  minimum  aerodynamic  loss  The 
installations  of  the  PT6  series  of  turbo-prop  engines  are 
discussed  SES 

N79-27171#  Avions  Marcel  Dassault-Breguet  Aviation. 
Saint-Cloud  (France) 

DETERMINING  THE  DYNAMIC  RESPONSE  DUE  TO  AN 
IMBALANCE  AT  THE  ATTACHMENTS  OF  A  MOTOR  ON 
A  POO  [DETERMINATION  DES  EFFORTS  DYNAMIQUES 
DUS  A  UN  BALOURD  AUX  ATTACHES  D’UN  MOTE  UR 
MONTE  EN  PODE] 

B  Schneider  In  AGARD  Stresses.  Vibrations.  Struct  Integration 
and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  16  p  refs  In  FRENCH  (For  primary  document  see 

N79  27148  18-07) 

Avail  NTIS  HC  A21/MF  A01 

The  loss  of  e  rotor  blade  produces  an  imbalance  which  is 
transmitted  to  the  attachments  of  an  engine  on  a  pod  The 
reactions  of  these  attachments  ere  calculated  as  a  function  of 
the  angular  velocity  of  the  rotor  by  means  of  the  matrix  of 
flexibility  of  the  pod.  of  inertial  characteristics  of  the  rigid  engine 
end  of  the  generalized  mess,  as  well  as  of  the  frequency  of  the 
damping  of  the  distowions  of  the  flexible  modes  of  the  motor 
A  problem  is  seen  regarding  the  complexity  of  the  vibration 
tests  of  an  engine,  the  flexible  modes  of  the  engine,  whose 
frequency  remains  too  low  for  intervening  in  the  coupling,  cannot 
be  used  because  they  have  not  been  completely  measured 
Furthermore,  it  seems  that  the  damping  mode  is  a  fundamental 
parameter,  as  in  all  phenomena  of  axcitation.  therefore,  particular 
care  must  be  taken  to  its  determination  outside  of  the  test 
itself  At  the  same  time,  the  calculation  of  generalized  forces 
requires  knowledge  of  the  deformation  of  the  rotor  for  each 
flexible  mode  used,  which  imposes  the  use  of  specialized  fock-ons 
outside  of  vibration  tests  Transl  by  A  R  M 


N79  27172#  British  Aerospace  Aircraft  Group.  Preston  (England) 
Advanced  Projects  Dept 

INTEGRATION  OF  AN  AIRFRAME  WITH  A  TURBOFAN  AND 
AFTERBURNER  SYSTEM 

Michael  S.  Wooding  and  Harry  Hurdis  (Rolls-Royce  Ltd .  Derby. 
Engl  >  In  AGARD  Stresses.  Vibrations.  Struct  Integration  end 
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Eng.  Integrity  (Including  Aeroelasticity  and  Flutter!  Apr  1979 
10  p  (For  primary  document  see  N79-27148  18-07) 

Avail  NTIS  HC  A21/MF  A01 

Alternative  ways  for  improving  the  performance  of  installed 
military  engines  are  described  The  weight,  performance,  and 
cost  tradeoffs  that  might  result  for  a  single  engined  fixed  wing 
combat  aircraft  are  discussed  S.E  S. 

N7 9  27 173#  Arnold  Engineering  Development  Center,  Arnold 
Air  Force  Station.  Tenn 

A  NEW  FACILITY  FOR  STRUCTURAL  ENGINE  TESTING 

Robert  L.  B  Swain  and  James  G  Mitchell  In  AGARD  Stresses. 
Vibrations.  Struct  Integration  and  Eng  Integrity  (Including 
Aeroelasticity  and  Flutter)  Apr  1979  6  p  (For  primary  document 
see  N79-27148  18  07) 

Avail:  NTIS  HC  A21/MF  A01 

A  test  facility  to  simulate  the  maneuver  environment  an 
engine  actually  experiences  in  flight  is  presented  The  facility 
and  its  potential  benefits  to  the  engine  development  process 
are  described  S  E  S 

N7S-27174#  Centre  d  Essais  des  Propulseurs.  Orsay  (France). 

THE  INTEGRITY  OF  AIRCRAFT  JET  ENGINES  UNDER  THE 
IMPACT  OF  FOREIGN  BODIES  [INTEGRITE  DES  RE 
ACTEURS  D'AVIONS  SOUS  IMPACTS  DE  CORPS  ETRANG 
ERS] 

Dominique  Hedon  and  Jean  Barrere  ln  AGARD  Stresses. 
Vibrations.  Struct  Integration  and  Eng  Integrity  (Including 
Aeroelasticity  and  Flutter)  Apr  1979  13  p  In  FRENCH  (For 

primary  document  see  N79  27148  18  07) 

Avail  NTIS  HC  A21/MF  A01 

The  ingestion  of  foreign  bodies,  especially  of  birds,  remains 
a  major  hazard  to  aircraft  The  improvement  of  the  resistance  of 
engines  to  impacts  has.  for  several  years,  been  the  object  of 
important  efforts  on  the  part  of  aircraft  manufacturers  working 
with  official  services  The  Centre  D  Essais  des  Propulseurs 
furnished  a  special  installatton  for  this  type  of  research.  The 
experience  acquired  from  tests  made  show  that  consideration  of 
impact  resistance  must  be  made  part  of  engine  design  and  can 
influence  the  general  architecture  of  the  protect  as  well  as  the 
definition  of  internal  details  or  of  preparations  Transl  by  A.R.H 

N 79- 27178#  Rolls-Royce  ltd  .  Derby  (England)  Aero  Div. 

THE  EFFECT  OF  INTAKE  CONDITIONS  ON  SUPERSONIC 
FLUTTER  IN  TURROFAN  ENGINES 

D.  G  Halliwell  In  AGARD  Stresses,  Vibrations.  Struct.  Integration 
and  Eng.  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  8  p  refs  (For  primary  document  see  N79-27148  18-07) 
Avail:  NTIS  HC  A21/MF  A01 

The  natura  of  supersonic  flutter,  to  which  high  tip  speed, 
front  stage  fans  of  modern  aircraft  turbofan  engines  are 
susceptible,  is  introduced.  The  effect  of  varying  engine  intake 
conditions  of  altitude,  flight  speed  and  ambient  temperature  were 
examined,  and  test  data  was  compared  with  theory.  Some 
important  flight  conditions  for  minimum  flutter  margins  in  typical 
civil  and  military  applications  are  outlined.  The  effect  of  engine 
intake  type  is  then  covered  with  respect  to  the  degree  of  pressure 
distortion  presented  to  the  fan  A  tentative  relationship  is  derived 
between  this  distortion  and  flutter  onset  speed  Author 

N79-2717S#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Cologne  (West  Germany).  Inst,  fuer 
Antriebstechnik 

UNSTEADY  ROTOR  SLADE  LOADING  IN  AN  AXIAL 
COMPRESSOR  WITH  STEADY-STATE  INLET  DISTOR¬ 
TIONS 

M.  Lecht  and  H  8.  Weyer  In  AGARD  Stress.  Vibrations. 
Struct  Integration  and  Eng  Integrity  (Including  Aeroelasticity  and 
Flutter)  Apr  1979  13  p  refs  (For  primary  document  see 

N79-27148  18-07) 

Avail:  NTIS  HC  A21/MF  A01 

A  steady  state  measuring  technique  with  conventional  probes 
and  pressure  tapes  combined  with  an  adequate  data  analysis 
was  used  to  investigate  the  unsteady  rotor  flow  with  particular 
respect  to  the  variation  of  the  blade  loading  during  rotor  revolution 
Some  relevant  results  of  this  investigation  are  submitted  and 
discussed.  M.M.M 

N 79-27177#  Liege  Umv  (Belgium)  Inst  de  Mecanique 

DISTORTIONS,  ROTATING  STALL  AND  MECHANICAL 
SOLICITATIONS 

J  Col  pm  In  AGARD  Stresses.  Vibrations.  Struct  Integration 
and  Eng.  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 


1979  24  p  refs  (For  primary  document  see  N79-2714S  18-07) 
Avail  NTIS  HC  A21/MF  A01 

A  one  stage  axial  flow  compressor  is  studied  aerodynamically 
and  mechanically  when  operating  with  moldistributed  inlet  flow 
i.e  inlet  flow  total  pressure  distortions  and  rotating  stall  A 
theoretical  model  is  presented  which  calculates  the  distortion 
propagation  through  the  compressor  stage  Thai  enables  the 
computation  of  the  unsteady  aerodynamic  loading  of  the  rotor 
blades.  The  theoretical  results  are  successful  compared  with  the 
measured  flow  fields  An  experimental  study  defines  the  rotating 
stall  characteristics  of  the  compressor  stage  and  relates  the  blades 
vibrations  and  stresses  with  the  existence  of  a  distortion  and/or 
rotating  stall  cell.  Author 

N79-27178#  Office  National  d'Etudes  et  de  Recherches 
Aeronautiques.  Paris  (France). 

STUDY  IN  A  STRAIGHT  CASCADE  WIND  TUNNEL  OF 
AEROELASTIC  INSTABILITIES  IN  COMPRESSORS 

Edmond  Szechenyi.  Henri  Loiseau.  and  Brigitte  Msquennenhan 
(SNECMA)  In  AGARD  Stresses.  Vibrations.  Struct  Integration 
and  Eng.  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  13  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary 
document  see  N79-27148  18-07) 

Avail  NTIS  HC  A21/MF  A01 

Most  of  the  aeroelastic  instabilities  encountered  m  tur¬ 
bomachines.  in  particular  in  compressor  first  stages,  occur  m 
flow  conditions  that  can  not  be  calculated  on  purely  theoretical 
bases.  The  very  nature  of  these  instabilities  is  not  always  known, 
and  tests  in  a  straight  cascade  wind  tunnel  should  make  it 
possible,  first  to  understand  the  physical  mechanisms  of 
phenomena  observed  in  compressors  The  experimental  results 
would  then  be  used  to  develop  mathematical  models  to  be  used 
for  prediction  calculations  A  straight  cascade  wind  tunnel  permits 
the  simulation  of  subsonic  and  transonic  flows  up  to  very  close 
to  Mach  1  with  angles  of  attack  reaching  12  degrees,  and  of 
supersonic  flows  at  fixed  Mach  numbers  thanks  to  interchangeable 
nozzles  The  first  tests  in  this  facility  brought  to  fight  several 
kinds  of  flutter.  The  parametric  study,  ov  which  the  paper  gives 
the  first  results,  shows  the  influence  of  reduced  frequency, 
incidence,  pitch  axis  position  and  Mach  number  A  few  results 
obtained  in  supersonic  regime  are  also  given  A  R  H 

N79-2717S*#  National  Aeronautics  and  Space  Administration 
Lewis  Research  Center.  Cleveland.  Ohio 

REVIEW  OF  THE  AGARD  8  AND  M  PANEL  EVALUATION 
PROGRAM  OF  THE  NASA-UEWIS  SRP  APPROACH  TO 
HIGH-TEMPERATURE  LCF  LIFE  PREDICTION 

Marvin  H.  Hirschberg  In  AGARD  Stresses.  Vibrations.  Struct 
Integration  and  Eng  Integrity  (Including  Aeroelasticity  and  Flutter) 
Apr.  1979  9  p  refs  (For  primary  document  see  N79-27148 
18-07) 

Avail  NTIS  HC  A21/MF  A01  CSCL  21E 

The  strain  range  partitioning  SRP  method  method  presented 
is  a  significant  slap  forward  in  high  temperature  low  cycle  fatigue 
life  prediction.  Several  concerns  and  recommendations  regarding 
SRP  were  described.  These  dealt  primarily  with  the  problems 
associated  with  the  application  of  SRP  to  cases  involving  small 
inelastic  strains  (and  therefore  long  lives)  The  difficulties 
associated  with  partitioning  these  narrow  hysteresis  loops  and 
the  present  inability  of  SRP  to  handle  mean  stress  effects  were 
also  noted.  M  M  M 

N79-27180#  Detroit  Diesel  Allison,  Indianapolis.  Ind  Cascade 
and  Flow  Systems  Research. 

THE  UNSTEADY  AERODYNAMICS  OF  A  CASCADE  IN 
TRANSLATION 

Sanford  Fleeter.  Ronald  E.  Riffel.  Thomas  H  Lindsey,  and  Mark 
D.  Rothrock  In  AGARO  Stresses.  Vibrations.  Struct  Integration 
and  Eng.  Integrity  (Including  Aeroelasticity  and  Flutter)  Apr 
1979  13  p  refs  (For  primary  document  see  N79  27148  18-07) 
(Contract  N00014  72-C  0361) 

Avail:  NTIS  HC  A21/MF  A01 

The  fundamental  time  variant  translation  mode  aerody¬ 
namics  ere  determined  for  a  classical  airfoil  cascade  in  a 
supersonic  inlet  flow  field  over  e  range  of  interblade  phase  angles 
et  a  realistic  reduced  frequency  value  These  experimental  data 
are  then  correlated  with  predictions  obtained  from  an  appropriate 
stata-of-tha-art  harmonically  oscillating  flat  plate  cascade 
aerodynamic  analysis.  M  M  M 

N7S-27181*#  National  Aeronautics  end  Space  Administration 
Lewis  Research  Center.  Cleveland.  Ohio. 

SUPERSONIC  UNSTALLED  FLUTTER 
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J.  J.  Adamczyk,  M.  E  Goldstein.  and  M  J  Hartmann  Jn  AGARD 
Stresses.  Vibrations.  Struct  Integration  and  Eng.  Intagrity 
(Including  Aaroalasticity  and  Flutter)  Apr.  1979  14  p  refs 

(For  primary  document  see  N79-27148  18-07) 

Avail:  NT1S  HC  A21/MF  A01  CSCL  21E 

A  parametric  study  to  show  the  effects  of  cascade  geometry, 
inlet  Mach  number,  and  backpressure  on  the  onset  of  single 
and  mufti  degree  of  freedom  unstated  supersonic  flutter  is 
presented.  Several  of  the  results  are  correlated  against  experimen¬ 
tal  qualitative  observation  to  validate  the  models  M.M.M 

N79-28181|  Advisory  Group  for  Aerospace  Research  and 
Development.  Neurtty  Sur  Seine  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  52NO 
SYMPOSIUM  OF  THE  PROPULSION  AND  ENERGETICS  ON 
STRESSES.  VIBRATIONS.  STRUCTURAL  INTEGRATION 
AND  ENGINE  INTEGRITY  (INCLUDING  AEROELASTICITY 
ANO  FLUTTER) 

l  Beitch  (Gen  Elec  Co.  Evandale.  Ohio)  Mar  1979  12  p 

refs  Symp  held  in  Cleveland.  Ohio.  23-27  Oct  1978 
(A1ARD-AR- 1 33.  ISBN-92-835- 1 3 14-2)  Avail  NTIS 

HC  A02/MF  A01 

A  wide  spectrum  of  topics  associated  with  engine  develop 
ment.  engine -aircraft  integration,  and  engine  operation  were 

addressed  M  M  M 

X80-72091#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pins  (France). 

AERO  ENGINE  DETERIORATION  IN  AIR  FORCE 
SERVICE  (U) 

Sep.  1977  28  p  This  document  is  not  available  from  the 

NASA  STI  Facility  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARD-AR  104)  NATO  Restricted  report 

Results  are  presented  of  a  study  undertaken  by  a  Working 
Group  of  the  Propulsion  and  Energetics  Panel  of  AGARD  to 
determine  the  change  in  engine  performance,  maintenance  cost 
and  reliability  of  fighter  aircraft  with  respect  to  time  in  service 

M.M.M 


XB0-720B2#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

AERO  ENGINE  DETERIORATION  IN  AIR  FORCE 
SERVICE  (U) 

Nov.  1977  30  p  In  FRENCH  This  document  is  not  available 
from  the  NASA  STI  Facility.  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARD-AR-  104(FR))  NATO  Rastricted  report 


Results  are  presented  of  a  study  undertaken  by  a  Working 
Group  of  the  Propulsion  Energetic  Panel  of  AGARD  to  determine 
the  change  in  engine  performance,  maintenance  cost,  and  reliability 
of  fighter  aircraft  with  respect  to  time  in  service  M.M.M 


X80‘720§3|  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

PROPULSION  AND  POWER  SUPPUES  FOR  UNMANNED 
VEHICLES,  SMALL  RPVs  POWEREO  BY  TURBOJET  OR 
TURBOFAN,  VOLUME  2  (U) 

May  1978  140  p 

1  This  document  is  not  available  from  the  NASA 

STI  Facility  All  requests  must  be  directed  to  AGARD  Hq 
(AGARD-AR  101- Vol-2)  NATO  Confidential  report 

Small,  remotely  piloted  vehicles  using  either  turbojet  engines 
or  turbotan  engines  are  discussed  in  relation  to  various  missions 
Four  types  of  missions  were  considered  based  on  propulsion 
requirements  reconnaissance,  attack,  target  drone,  and  target 
designation/ electromagnetic  countermeasures  Existing  turbojets 
and  turtoofans  with  thrusts  lower  than  2500  daN  are  reviewed 
The  catalog  includes  f24  engines  (either  in  the  production,  or 
bevel  op  merit,  or  project  stege)  and  presents  statistically  processed 
data  Recommendations  for  research  on.  or  development  of 
turboiets  or  turbofans,  either  to  fill  existing  gaps,  or  to  improve 


both  performance  and  chances  of  carrying  out  the  various  missions 
considered  are  discussed  A  W  H 

X80 72094#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

PROPULSION  AND  POWER  SUPPUES  FOR  UNMANNED 
VEHICLES.  SMALL  RPV'a  POWERED  BY  TURBOJET  OR 
TURBOFAN.  VOLUME  2  (U)  [PROPULSION  ET 

FOURNITURE  DE  PUISSANCE  POUR  LES  VEHICLES  SANS 
PILOTE.  PETITS  VEHICULES  TELEPILOTES  PROPULSES 
PAR  TURSOREACTEUR  OU  TURBOSOUFFLANTE  (U)) 

May  1978  142  p  in  FRENCH 

This  document  is  not  available  from  the 
NASA  STI  Facility.  All  requests  must  be  directed  to  AGARD 
Hq 

(AGARD-AR- 101  (FR)-Vol-2)  NATO  Confidential  report 


Different  missions  for  which  turbojets  or  turbofans  seem 
appropriate  for  small  remotely  piloted  vehicles  are  considered 
from  the  point  of  view  of  propulsive  needs:  reconnaissance,  attack, 
target  aircraft,  and  designation  objective/electromagnetic 
countermeasures.  For  each  of  the  missions,  the  availability  and 
convenience  of  existing  engines  is  examined  for  use  on  the 
vehicle  suited  to  complete  the  mission  as  well  as  the  eventual 
need  to  develop  new  types  of  engines.  The  effect  of  new 
technologies  on  performance  and  mission  cost  ts  also  investigated 
Existing  turbojets  and  turbofans  with  power  supplies  less  than 
2500  daN  are  critically  evaluated,  including  125  engines  with 
(in  production,  under  development,  or  planned).  Considerable 
statistical  information  is  included,  along  with  recommended 
research  and  development  to  make  up  for  lacunae  or  to 
improve  performance  or  chances  of  completing  the  different 
missions  studied  Transl  by  A  R  H 


X80-72096#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

PROPULSION  SYSTEMS  FOR  FALSE  TARGETS. 
VOLUME  3  (U) 

Jun.  1978  82  p  Also  announced  as  N78- 15054  and 

AD-A049375  This  document  is  not  available  from  the  NASA 
STI  Facility  All  requests  must  be  directed  to  AGARD  Hq 
(AGARD-AR- 101  -Vol-3)  NATO  Confidential  report 

The  current  state-of-the-art  in  propulsion,  suitable  for  false 
targets,  is  described.  Recommendations  are  made  regarding  future 
activities  for  research  and  for  further  studies.  Mission  requirements 
for  the  false  targets  are  analyzed.  The  feasiblity  of  the  false 
target  concept  on  an  operationally  cost  effective  basis  is 
discussed.  A.WH 


XSO- 72096  #  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

REPORT  OF  WORKING  GROUP  06  ON  PROPULSION  AND 
POWER  SUPPLY  OF  UNMANNED  VEHICLES. 
VOLUME  4  (U)  Executive  Summary  Report 
Feb  1979  48  p 

This  document  is  not  available  from  the  NASA  STI 
Facility  All  requests  must  be  directed  to  AGARD  Hq 
(AGARD-AR- 101  -Vol-4)  NATO  Confidential  report 

The  state-of-the  art  of  propulsion  systems  for  remotely  piloted 
vehicles  (RPVs)  was  surveyed  in  order  to  (1)  set  up  an  inventory 
of  existing  engines.  (2)  identify  areas  for  future  research  and 
development,  and  (3)  recommendations  for  necessary  actions 
The  study  was  performed  in  three  subgroups  small 
propeller-driven  RPVs.  small  RPVs  powered  by  turboiet  or  turbofan. 
and  false  targets  In  addition,  a  general  parametric  study  on 
RPVs  with  turbine  and  ramjet  engines  is  given  covering  all  types 
and  missions  considered  by  the  subgroups.  RES 
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controls;  and  autopilots 


N77- 26161#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

TASK-ORIENTED  FLIGHT  CONTROL  SYSTEMS 
May  1977  116  p  refs  Lecture  ser  held  at  London.  9-10  Jun. 
1977.  and  Wright -Patterson  AFB,  Ohio.  14-15  Jun.  1977 
(AGARD-LS-89;  ISBN  92  835  1242-1)  Avail  NTIS 

HC  A06/MF  A01 

Control  law  design  techniques,  the  need  for  and  implementa¬ 
tion  of  task  oriented  control  laws,  and  additional  degrees  of 
freedom  and  associated  task  oriented  flight  control  system 
functions  were  discussed  A  blbiography  is  presented  For 
individual  titles,  see  N77-26162  through  N77-26167 

N77  28162#  Royal  Aircraft  Establishment.  Farnborough 
(England) 

TASK-ORIENTED  FLIGHT  CONTROL  SYSTEMS:  INTRO¬ 
DUCTION  AND  OVERVIEW 

Geoffrey  H  Hunt  /r»  AGARD  Task-Oriented  Flight  Control  Systems 
May  1977  3  p  ref  (For  primary  document  see  N77-26161 

17-08) 

Avail  NTIS  HC  A06/MF  A01 

The  development  of  high-integrity  programmable  control 
systems  is  discussed  A  range  of  possibilities  for  their  introduction 
into  future  aircraft,  including  that  of  task-oriented  controls,  is 
presented  An  overview  of  some  of  the  implications  and 
problems,  as  well  as  the  advantages,  of  applying  these  control 
systems  to  piloted  aircraft  is  given  Author 

N77-26163#  Royal  Aircraft  Establishment.  Farnborough 
(England)  Flight  Systems  Dept 

ENGINEERING  OF  CONTROL  SYSTEMS  AND  IMPLICA¬ 
TIONS  ON  CONTROL  LAW  DESIGN 

F  R  Gill  In  AGARD  Task-Oriented  Flight  Control  Systems 
May  1977  18  p  refs  (For  primary  document  see  N77-26161 

17-08) 

Avail;  NTIS  HC  A06/MF  A01 

The  state-of-the  art  of  multiplexed  digital  flight  control 
systems  (FCS)  against  a  background  of  the  integrity  requirements 
and  the  means  of  achieving  integrity  was  reviewed.  As  an 
introduction,  the  need  for  variable  and  changeable  control  is 
discussed,  and  the  potential  of  pilot  selectable  task  oriented 
control  is  examined  Limitations  to  the  performance  of  aircraft 
plus  its  FCS  result  from  limitations  in  FCS  components  and 
subsystems,  and  the  control  policies  that  can  be  applied  with 
confidence  Author 

N77-26164#  General  Electric  Co..  Fairfield.  Conn 
THE  NEED  FOR  TASK  ORIENTED  CONTROL  LAWS 

R  P  Quinltvan  In  AGARD  Task-Oriented  Flight  Control  Systems 
May  1977  9  p  refs  (For  primary  document  see  N77-26161 
17-08) 

Avail  NTIS  HC  A06/MF  A01 

Several  example  weapon  delivery  problems  were  examined 
and  their  requirements  pointed  out  The  need  for  task  oriented 
control  laws  was  discussed  as  becoming  important  when  aircraft 
controllability  is  important  to  mission  completion  Task  oriented 
control  laws  addressed  the  question  of  input-output  relation  which 
requires  consideration  of  the  location  of  the  system  zeros  as 
well  as  the  poles  The  aircraft,  the  kinematics,  weapon  aiming 
dynamics,  required  guidance  laws,  and  the  pilot  are  all  discussed 
as  part  of  the  task  oriented  control  law  Author 

N77-26166#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Brunswick  (West  Germany).  Inst  fuer 
Flugfuehrung 

IMPLEMENTATION  OF  TASK-ORIENTED  CONTROL  LAWS 

R  Onken  In  AGARD  Task  Oriented  Flight  Control  Systems 
May  1977  17  p  refs  (For  primary  document  see  N77-26161 

17-06) 

Avail  NT«S  HC  A06/MF  A01 

The  implementation  of  control  laws  was  considered  as  a 
certain  phase  of  the  control  system  development,  where  the 
system  environment  around  the  control  law  was  taken  into  account 
with  respect  to  the  specific  system  mission  A  number  of 
implications  on  the  control  law  are  typical  for  this  development 


phase.  Those,  caused  by  design  aspects,  choice  of  components 
and  the  external  atmospheric  environment,  are  discussed.  Author 

N77-26166#  McDonnell  Aircraft  Co  .  St  Louis,  Mo  Guidance 
and  Control  Mechanics. 

ADDITIONAL  DEGREES  OF  FREEDOM 
M  J.  Wendl  In  AGARD  Task-Oriented  Flight  Control  Systems 
May  1977  19  p  refs  (For  primary  document  see  N7 7 -261 61 
17-08) 

Avail  NTIS  HC  A06/MF  A01 

Additional  degrees  of  freedom  consisting  of  direct  lift  and 
direct  side  force  are  introduced,  and  associated  task  oriented 
flight  control  system  functions  are  discussed  Direct  lift  systems 
which  improve  the  capability  of  both  commercial  and  conven¬ 
tional  fighter  aircraft  are  presented.  The  impact  of  a  fly-by-wire 
implementation  on  the  aerodynamic  and  structural  design  of  a 
Vectored  Lift  Fighter  concept  is  discussed.  It  is  shown  that  these 
additional  degrees  of  freedom  lead  to  innovative  modes  of 
operation.  Maneuver  enhancement  with  direct  lift  and  wings  level 
turning  with  direct  side  force  are  presented  Technical  considera¬ 
tions  related  to  vertical  and  lateral  translation  and  fuselsge  aiming 
mode  implementations  are  reviewed.  Pilot  interface  techniques 
and  blended  control  are  introduced  Guidelines  for  using  the 
additional  degrees  of  freedom  are  presented.  Author 

N77-26167#  Defence  Research  information  Centre.  Orpington 
(England). 

BIBLIOGRAPHY  ON  TASK-ORIENTED  FLIGHT  CONTROL 
SYSTEMS 

H.  J.  Birkby,  comp,  and  G.  H  Hunt,  comp  (RAE.  Farnborough 
England)  In  AGARD  Task-Oriented  Flight  Control  Systems  May 
1977  39  p  refs  (For  primary  document  see  N77-26161  17-08) 
Avail  NTIS  HC  A06/MF  A01 

This  bibliography  lists  the  benefits,  problems,  design  and 
engineering  aspects  of  recent  developments  in  the  flight  control 
systems  of  manned  aircraft.  A  broad  review  of  the  state-of-the-art 
in  modern  flight  control  theory  and  practice  is  given  The 
concepts  of  task  oriented  control  systems,  and  some  recent 
relevant  simulator  and  flight  trials  are  also  discussed  Author 

N77- 30136#  Advisory  Group  for  Aerospace  Research  and 
Development,  Pans  (France) 

A  STUDY  OF  STANDARDIZATION  METHODS  FOR  DIGITAL 
GUIDANCE  AND  CONTROL  SYSTEMS 

May  1977  548  p  refs 

(AGARD-AR-90;  ISBN-92-835  1244  8)  Avail  NTIS 

HC  A23/MF  A01 

Standardization  methods  for  digital  guidance  and  control 
systems  are  examined,  particularly  with  regard  to  data  transmission 
techniques  and  high  level  programming  languages  Discussion 
of  the  general  problems  and  techniques  is  included  as  well  as 
reports  on  the  particular  experiences  of  the  individual  nations 
Annexes  contain  full  details  of  the  techniques  studied,  and  include 
comparisons  of  data  transmission  methods  and  high  level 
languages.  These  comparisons  are  designed  to  outline  the  relevent 
features  of  the  different  techniques.  Author 

N77-3320S#  Advisory  Group  for  Aeronautical  Research  and 
Development.  Paris  (France). 

STRUCTURAL  ASPECTS  OF  ACTIVE  CONTROLS 

Aug  1977  102  p  refs  Partly  in  ENGLISH  and  FRENCH 

Proc  of  44th  Meeting  of  AGARD  Struct,  and  Mater.  Panel. 
Lisbon,  21  Apr.  1977 

(AGARD-CP228  ISBN-92  835  0200-001  Avail  NTIS 
HC  A06/MF  A01 

Design  and  implementation  factors  regarding  flight  control 
systems  are  reviewed.  Flutter  suppression  system  testing  is 
discussed,  including  wind  tunnel  tests,  as  well  as  actual  flight 
tests.  Also  considered  is  the  impact  flight  command  stability 
systems  have  on  aircraft  dynamic  response  For  individual  titles, 
see  N77-33209  through  N77-33215 


N 77- 33206#  British  Aircraft  Corp .  Filton  (England)  Commercial 
Aircraft  Div. 

A  PRACTICAL  OPTIMUM  SELECTION  PROCEDURE  FOR 
A  MOTIVATOR  IN  ACTIVE  FLUTTER  SUPPRESSION 
SYSTEM  DESIGN  ON  AN  AIRCRAFT  WITH  UNDERWING 
STORES 

M.  R  Turner  and  C.  G  Lodge  In  AGARD  Structural  Aspects 
of  Active  Controls  Aug  1977  19  p  (For  primary  document 

see  N77-33206  24  081 
Avail  NTIS  HC  A06/MF  A01 
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Theoretical  active  flutter  control  of  a  variable  sweep  wing 
with  external  stores  with  four  combinations  of  store  configuration/ 
wing  sweep/ Mach  number  was  studied  Electrically  modified 
outputs  of  e  structure- mounted  transducer  were  used  to  drive 
an  auxiliary  control  surface  on  the  wing  or  store.  The  best 
transducer/force  positions  on  the  wing  and  stores  were  found 
using  Nyquist  plots,  representing  the  control  surface  loads  by 
point  forces  The  object  was  to  see  if  a  common  active  flutter 
control  system  using  a  control  surface  on  the  wing  could  be 
found  for  a  range  of  stores,  Mach  numbers  and  wing  sweep 
angles  Difficulties  were  due  to  two  instabilities  with  close 
frequencies  in  two  of  the  configurations  and  very  low  dampings 
in  some  of  the  stable  modes  Author 

N77-33210#  Vereinigte  Flugtechnische  Werke-Fokker  G  m  b  H.. 
Bremen  (West  Germany) 

IMPACT  Of  A  COMMAND  AND  STABILITY  AUGMENTA¬ 
TION  SYSTEM  ON  OUST  RESPONSE  Of  A  COMBAT 
AIRCRAFT 

K.  D  Coffmann  and  0  Sensburg  (Messerschmitt-Boelkow-Blohm 
GmbH.  Munich)  In  AGARD  Structural  Aspects  of  Active  Controls 
Aug  1977  17  p  refs  (For  primary  document  see  N77-33208 

24-08) 

Avail:  NTIS  HC  A06/MF  A01 

To  get  reasonable  results  for  just  response  calculations  it  is 
necessary  to  introduce  the  elastic  aircraft  behaviour  as  well  as 
the  Command  and  Stability  Augmentation  System  (CSAS)  into 
the  mathematical  model  It  is  demonstrated  how  calculation 
results  are  influenced  by  using  aerodynamic  interference  air  forces: 
the  influence  of  the  CSAS  is  then  presented  It  is  shown  that 
the  influence  of  the  CSAS  on  the  dynamic  response  is  of  prime 
interest  and  often  far  exceeds  the  influence  of  the  elastic  structure 
The  unsteady  aerodynamic  forces  should  be  determined  with 
three-dimensional  theories  including  interference,  and  corrections 
to  match  the  steady  derivatives  measured  in  the  wind  tunnel 
should  be  included  The  impedance  function,  control  loop  transfer 
functions  are  highly  nonlinear  due  to  the  nonlinearities  of  the 
hydraulic  actuators  All  these  functions  must  be  determined 
expenmentally  and  introduced  into  the  elastic  aircraft  equation. 
Response  plots  of  the  total  system  should  be  calculated  and 
compered  with  results  of  so-called  structural  mode  coupling  tests' 
If  correlation  is  good,  a  major  part  for  the  investigation  of  structural 
response  of  the  aircraft  due  to  various  input  functions  is 
verified  Author 

N77-33211#  British  Aircraft  Corp.,  Filton  (England).  Untemeh- 
mensbereich  Flugzeuge. 

ACTIVE  FLUTTER  SUPPRESSION  OF  AN  AIRPLANE  WITH 
WING  MOUNTED  EXTERNAL  STORES 

H.  Hoenlinger  In  AGARD  Structural  Aspects  of  Active  Controls 
Aug.  1977  15  p  refs  (For  primary  document  see  N77-33208 
24-08) 

Avail:  NTIS  HC  A06/MF  A01 

A  wing  store  flutter  suppression  system  with  store  mounted 
vanes  was  designed.  The  system  was  proved  effective  when 
implemented  and  flight-tested  on  a  Fiat  G  91 /T3  aircraft.  The 
relatively  small  vanes  used  were  very  effective  in  controlling 
flutter  and  their  use  did  not  alter  aircraft  flight  mechanical 
characteristics.  J.LH. 

N77-33212#  Boeing  Co  ,  Wichita.  Kans. 

AIRPLANE  MATH  MODELING  METHODS  FOR  ACTIVE 
CONTROL  DESIGN 

Kenneth  L  Roger  In  AGARD  Structural  aspects  of  active 
controls  Aug.  1977  1 1  p  refs  (For  primary  document  see 

N77-33208  24-08) 

Avail:  NTIS  HC  A06/MF  A01 

Selected  analytical  methods  are  described  which  are  useful 
and  practical  in  math  modeling  for  airplane  active  control  system 
design.  A  technique  for  writing  state  equations  is  presented  which 
is  suitable  for  incorporating  lifting  surface  aerodynamic  solutions 
An  economical  method  of  computing  unsteady  aerodynamic 
influence  matrices  is  presented  for  line  doublets  and  plate  doublets, 
the  latter  usable  at  any  Mach  number.  An  economical  way  to 
analyze  three-dimensional  turbulence  and  a  convenient  way  of 
using  design  criteria  in  n-dimensions  are  presented  to  aid  in 
designing  for  statistical  performance.  Recommendations  include 
the  use  of  a  single  airplane  math  model  for  analysis  of  multiple 
performance  parameters  and  the  use  of  control  hardware  math 
modeling  during  preliminary  design.  Author 

N77 -33213#  Air  Force  Flight  Dynamics  Lab .  Wright- Patterson 
AFB.  Ohio.  Flight  Control  Div. 


CONSISTENCY  IN  AIRCRAFT  STRUCTURAL  AND  FLIGHT 
CONTROL  ANALYSIS 

Robert  C  Schwanz  In  AGAnD  Structural  Aspects  of  Active 
Controls  Aug  1977  18  p  refs  (For  primary  document  see 

N77  33208.24-08) 

Avail  NTIS  HC  A06/MF  A01 

Military  Specifications  (MILSPECS)  are  often  employed  by 
the  USAF  procuring  authority  as  guidelines  for  design,  develop¬ 
ment.  acceptance  testing  and  mission  application  of  military 
aircraft.  The  MILSPECS  must  usuafty  be  satisfied  by  formulations 
of  the  aerodynamic  and  dynamic  analyses  that  are  consistent  or 
equivalent,  if  not  identical  When  control  configured  vehicle 
considerations  are  involved,  however,  inconsistencies  resulting 
from  analysis  expediency  or  previous  engineering  convention  may 
occur.  In  this  paper  YF-16.  C-5A.  B-52E  and  large  transport 
aircraft  design  studies  and  flight  tests  provide  data  for  a  discussion 
and  numerical  illustration  of  these  inconsistencies.  It  is  concluded 
that  they  may  be  minimized  or  avoided  altogether  if  flight  control 
specialists  become  more  familiar  with  restrictions  of  present-day 
unsteady  aerodynamic  theory,  and  structural  specialists  increase 
their  knowledge  of  modern  dynamics  and  control  theory  Author 

N77-33214#  Boeing  Aerospace  Co  .  Seattle.  Wash. 

YC-14  CONTROL  SYSTEM  REDUNDANCY 

William  T.  Hamilton  In  AGARD  Structural  Aspects  of  Active 
Controls  Aug.  1977  7  p  refs  (For  primary  document  see 

N77  33208  24-08) 

Avail  NTIS  HC  A06/MF  A01 

The  YC-14  is  the  Boeing  entry  in  the  USAF  Advanced  Medium 
STOL  Transport  program.  The  task  of  operating  a  large  jet  aircraft 
into  and  out  of  a  semi -prepared,  2,000  feet  long  airstrip  with  a 
27,000  pound  payload  presents  an  unusual  flight  control 
challenge.  The  YC-14  answers  this  challenge  using  an  advanced 
flight  control  system  that  includes  digital  computers.  Excellent 
STOL  flying  qualities  have  been  achieved  through  control  wheel 
steering  end  speed  hold  modes  Fail  operational-fail  safe 
performance  .  provided  by  a  triplex  flight  control  system  Aircraft 
dynamics  following  an  engine  failure  are  docile  and  do  not  require 
immediate  pilot  attention  or  unusual  skill  The  superior  capability 
of  digital  com  put  s  to  perform  logic  functions  enables  a 
comprehensive,  semi-automated,  pref light  test  Failures  are 
detected  and  identified  to  the  Line  Replaceable  Unit  The  YC- 1 4  s 
use  of  redundant  digital  computers  in  the  Right  control  role  is  a 
first  for  an  aircraft  designed  to  demonstrate  operational  use 

Author 

N77-3321S#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France).  Div.  de  Recherche 

WIND  TUNNEL  STUDY  OF  AN  ACTIVE  FLUTTER  SUPPRES¬ 
SION  SYST1M 

Roger  Destuynder  In  AGARD  Structural  Aspects  of  Active 
Controls  Aug.  1977  9  p  refs  In  FRENCH;  ENGLISH  summary 
(For  primary  document  see  N77 -33208  24-08) 

Avail:  NTIS  HC  A06/MF  A01 

Active  flutter  control  was  tested  in  a  wind  tunnel  on  a 
model  of  wing  carrying  an  external  tank.  The  aerodynamic  forces 
of  the  control  system  were  generated  by  a  classical  aileron, 
piloted  by  a  miniaturized  servo-control  from  a  signal  issued  by 
an  accelerometer  detecting  the  wing  movement.  A  single  control 
law  was  used  in  the  whole  velocity  range  A  gain  of  more  than 
15%  was  obtained  on  the  flutter  critical  velocity.  Author 

N78-17074#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

AN  INTRODUCTION  TO  THE  PROSLE M  OF  OYNAMIC 
STRUCTURAL  DAMPING 

Paolo  Santini  (Rome  Univ.).  Antonio  Castellani  (Rome  Univ.). 
and  Alfonso  Nappi  (Rome  Univ.)  Jan.  1978  24  p  refs  Presented 
at  the  45th  Struct  and  Mater.  Panel  Meeting.  Voss.  Norway. 
Sep  1977 

(AGARD-R-663;  ISBN-92-835-1268-5)  Avail:  NTIS 

HC  A02/MF  A01 

Major  topics  in  the  area  of  dynamic  damping  are  described 
A  list  of  typical  problems  where  damping  is  of  primary  importance 
is  provided.  Typical  structural  components  are  considered  and  a 
brief  account  on  the  effect  of  materials  is  given  Mathematical 
models  and  mtermodal  coupling  are  also  examined,  and  the 
extreme  difficulty  of  obtaining  reasonably  accurate  information 
from  them  is  emphasized  Possible  philosophies  of  ground  tests 
and  flight  tests  are  discussed  Author 

N78- 17076#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 
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TECHNICAL  EVALUATION  REPORT  ON  THE  AVIONICS 
PANEL/GUIDANCE  ANO  CONTROL  PANEL  JOINT  SYM¬ 
POSIUM  ON  AVIONICS/GUIDANCE  AND  CONTROL  FOR 
REMOTELY  PILOTED  VEHICLES  (RPVs) 

Morris  A  Ostgaard  Dec  1977  14  p  Symp  held  at  Florence. 
3  6  Oct  1976 

(AGARD-AR-1 13.  ISBN  92  835- 1264  2)  A  vail  NTIS 
HC  A02/MF  A01 

A  symposium  was  held  to  examine  the  state-of-the-art  in 
the  field  of  avionics  and  guidance  control  related  to  the  problems 
of  remotely  piloted  vehicles  Some  of  the  following  topics  were 
discussed  (1)  Electro-optical  sensors  and  their  adverse  weather 
capability  limitations.  (2)  Experimental  testing  of  various  types 
of  sensors.  13)  Sensor  'equipments  for  medium  range  surveillance 
and  target  acquisition  systems  and  14)  Data  processing  data 
display  systems  B  B 

N78  17076#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

EFFECTS  OF  STRUCTURAL  NON- UNEARITIES  ON  AIR 
CRAFT  VIBRATION  ANO  FLUTTER 

E  Breitbach  (Aerodynamische  Versuchsanstalt.  Goettingen.  West 
Ger )  Jan  1978  17  p  refs  Presented  at  the  45th  Struct 

and  Mater  Panel  Meeting,  Voss,  Norway.  Sep  1977 
(AGARD-R  665.  ISBN  92  835  1270-7)  Avail  NTIS 

HC  A02/MF  A01 

The  physical  sources  of  various  types  of  nonlinearities  were 
examined  and  their  influence  on  the  different  parts  of  the  flutter 
clearance  process  was  investigated  Methods  which  permit 
quantitative  solutions  of  nonlinear  aeroelasbc  problems  were  also 
surveyed  Author 

N78-31126#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

CONSIDERATIONS  ON  WING  STORES  FLUTTER:  ASYM 
METRY.  FLUTTER  SUPPRESSION 

Jul.  1978  42  p  Presented  at  the  46th  Struct  and  Mater 

Panel  Meeting.  Aalborg.  Denmark.  10-14  Apr.  1978 
(AGARD-R-668.  ISBN-92-836- 1290  1)  Avail  NTIS 

HC  A03/MF  A01 

The  problems  pertaining  to  aeroelasticity  and  flutter  of  aircraft 
wing  stores  are  explained  and  solutions  are  suggested  For 
individual  titles,  see  N78-31127  through  N78-31128 

N78-31127#  Messerschmitt  Boelkow-Blohm  G  m  b  H  .  Munich 
(Weat  Germany) 

ASYMMETRIC  STORE  FLUTTER 

A  Lotze  In  AGARD  Considerations  on  Wing  Stores  Flutter 
Jul  1978  p  1-19  refs  (For  primary  document  see  N78-31126 
22-08) 

Avail  NTIS  HC  A03/MF  A01 

A  large  number  of  asymmetrical  store  configurations  were 
investigated  by  analysis  and  wind  tunnel  testing,  to  establish 
the  physical  background  for  the  flutter  mechanism  of  asymmetrical 
stores  and  to  find  out  whether  unfavorable  effects  of  asymmetries 
exist  only  for  mild  flutter  or  could  also  occur  for  flutter  cases 
exhibiting  large  gradients  of  aerodynamic  damping  with  airspeed 
Based  on  the  results  it  is  recommended  to  establish  flutter  trends 
by  variation  of  important  parameters  before  actual  store 
configurations  are  calculated.  Once  the  regions  with  possible 
lower  flutter  speeds  of  asymmetrical  stores  are  defined,  those 
configurations  can  be  selected  which  have  to  be  investigated. 

LS 

N78-31 128*|  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton.  Va. 

DEMONSTRATION  OF  AIRCRAFT  WING/STORE  FLUTTER 

SUPPRESSION  SYSTEMS 

Chintsun  Hwang  (Northrop  Corp.,  Hawthorne,  Calif  ).  Bertil  A. 
Winther  (Northrop  Corp.,  Hawthorne.  Calif  ).  Thomas  E  Noll 
(AFFDL.  Wright- Patterson  AFB,  Ohio),  and  Moses  G  Farmer  In 
AGARD  Considerations  on  Wing  Stores  Flutter  Jul  1978 
p  21-37  refs  (For  primary  document  see  N78-31126  22-08) 
Avail:  NTIS  HC  A03/MF  A01 

Preliminary  results  are  presented  of  the  design  analysis  and 
the  test  progress  of  active  wing /store  flutter  suppression  systems 
on  a  lightweight  fighter  aircraft  Three  configurations  were  selected 
for  final  testing  Two  of  these  configurations  were  deliberately 
designed  to  exhibit  low  flutter  speeds  with  rapid  reduction  in 
damping  at  the  incipient  flutter  condition  After  initial  tunnel 
entries,  which  showed  the  need  for  certain  improvements  in  the 
model  and  the  control  system  design,  substantial  increases  in 
the  flutter  speeds  were  achieved  using  both  leading  and  trailing 


edge  control  surfaces  separately  For  the  most  critical  configura¬ 
tion.  a  damonstratad  improvement  of  18%  and  a  projected 
improvement  of  29%  in  the  dynamic  pressure  were  accom¬ 
plished.  L  S 

N79- 16061#  Advisory  Group  foi  Aerospace  Research  and 
Development.  NeuiHy  Sur  Seme  (France) 

DYNAMIC  STABILITY  PARAMETERS 

Nov  1978  623  p  refs  In  ENGLISH  and  FRENCH  Symp 

held  in  Athens.  22  24  May  1978 

(AGARD-CP  235  ISBN  92  835  0223  XI  Avail  NTIS 
HC  A99/MF  A01 

The  mission  of  AGARD  is  to  bung  together  the  leading 
personalities  of  the  NATO  nations  in  the  fields  of  science  and 
technology  relating  to  aerospace  This  symposium  was  organized 
in  recognition  of  the  strong  present  day  interest  in  dynamic  stability 
of  aerospace  vehicles  The  purpose  of  the  symposium  was  to 
discuss  the  specific  needs  for  dynamic  stability  information,  the 
form  in  which  it  should  be  presented  and  the  various  means  of 
obtaining  it  The  symposium  was  divided  into  the  following 
sessions  (1)  wind  tunnel  techniques  1.  (2)  wind  tunnel 
techniques  2.  (3)  flight  testing  techniques.  (4)  analytical 
techniques.  (5)  motion  analysis  and  nonlinear  formulations.  (6) 
sensitivity  and  simulator  studies,  and  (7)  workshop  session  For 
individual  titles,  see  N79- 15062  through  N79  15097 

N79- 16062#  National  Aeronautical  Establishment.  Ottawa 
(Ontario)  Unsteady  Aerodynamics  Lab 

TECHNIQUES  FOR  DYNAMIC  STABILITY  TESTING  IN 
WIND  TUNNELS 

K  J  Orlik-Rueckemann  In  AGARD  Dyn  Stability  Parameters 
Nov  1978  24  p  refs  (For  primary  document  see  N79- 15061 
06-08) 

Avail  NTIS  HC  A99/MF  A01 

A  systematic  review  is  presented  of  the  methods  and 
techniques  that  are  used  for  wind  tunnel  measurements  of  the 
dynamic  stability  parameters  (derivatives!  of  an  aircraft  The  review 
is  illustrated  by  numerous  examples  of  experimental  equipment 
available  in  various  ae'ospace  laboratories  m  Canada  France, 
the  United  Kingdom,  the  United  States  and  West  Germany  G  Y 

N79-16063#  Institut  de  Mecamque  des  Fluides  de  Lille  (France) 

A  NEW  METHOD  FOR  TESTING  FREE  MODELS  IN  THE 
LABORATORY  TO  DETERMINE  AERODYNAMIC  CHARAC 
TERI8TICS  [NOUVELLE  TECHNIQUE  D'ESSAIS  SUR 
MAQUETTES  L.^RES  EN  LABORATOIRE  POUR  LA 
DETERMINATION  DE  CARACTERISTIQUES  AERODYNAMI- 
QUE8] 

W  Charon  and  R  Verbrugge  In  AGARD  Dyn  Stability  Parameters 
Nov  1978  26  p  In  FRENCH  t For  primary  document  see 

N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

A  methodology  relating  to  the  study  on  free  flight  models 
under  laboratory  conditions  linked  with  flight  control  was  outlined 
Experimental  technique  was  put  into  operation  m  the  area  of 
work  concerning  the  regulation  of  lift  by  rapid  moving  flaps  on 
transport  aircraft  Unstable  aerodynamic  coefficients  were 
identified,  and  some  of  the  following  aspects  of  the  testing 
technique  were  developed  (1)  theory  and  experimental  method. 
(2)  structural  analysis  of  test  models,  and  (3)  measure  and 
treatment  of  unstable  data  Transl  by  B  B 

N79- 16064*#  Nat  lonal  Aeronautics  and  Space  Administration 
Ames  Research  Center,  Moffett  Field.  Calif 

NEW  NASA  AMES  WIND  TUNNEL  TECHNIQUES  FOR 
STUOYING  AIRPLANE  SPIN  ANO  TWO  DIMENSION  A  L 
UNSTEADY  AERODYNAMICS 

Gerald  N.  Malcolm  and  Sanford  S  Davis  In  AGARD  Dyn 
Stability  Parameters  Nov  1978  12  p  refs  (For  primary  document 
see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01  CSCL01C 

Two  new  wind  tunnel  test  apparatuses  were  developed  at 
NASA-Ames  Research  Center  The  first  is  a  rotary  balance 
apparatus  to  be  used  in  the  Ames  12  Foot  Pressure  Tunnel  for 
investigating  the  effects  of  Reynolds  number  spin  rate,  and  angle 
of  attack  on  the  aerodynamics  of  fighter  and  general  aviation 
aircraft  in  a  steady  spin  motion  The  second  apparatus  provides 
capability  for  oscillating  a  large  two  d'mensional  wing  (0  5  m 
chord,  1  35  m  span)  instrumented  with  steady  and  unsteady 
pressure  transducers  in  the  Ames  1 1  x  1 1  ft  Transonic  Wind 
Tunnel  A  complete  description  of  both  apparatuses,  their 
capabilities,  and  some  typical  wind  tunnel  results  are  presented 

G  Y 
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N79-1S0et|  British  Aerospace  Aircraft  Group.  Warton  (England) 
Warton  Div 

EXPERIMENTAL  DETERMINATION  OF  DYNAMIC  DERIVA 
TIVES  DUE  TO  ROLL  AT  BRITISH  AEROSPACE.  WARTON 
DIVISION 

A  W  Matthews  In  AGARD  Dyn  Stability  Parameters  Nov 
1978  16  p  (For  primary  document  see  N79  15061  06-081 

Avail  NTIS  HC  A99/MF  A01 

Two  rigs  for  the  determination  of  dynamic  derivatives  due 
to  roll  are  under  development  Using  the  principle  of  continuously 
rolling  a  model  m  a  wind  tunnel  about  an  axis  parallel  to  the 
wind,  they  are  intended  to  cover  a  test  envelope  up  to  M  0  95. 
R  sub  e  *  46, 100.000/ m.  alpha  90  degrees.  pb/2V  0  25 
The  general  features  of  the  rigs  themselves,  together  with  the 
instrumentation  and  control  systems  are  described  The  problems 
met  during  design,  manufacture,  calibration,  commissioning  and 
testing  are  also  described,  together  with  their  solutions.  Data 
from  complete  models  is  presented  and  compared  with  that 
compiled  for  similar  configurations  from  flight  testing  and  other 
wind  tunnel  sources  G  Y 

N79-16068#  Technische  Universitaet.  Darmstadt  (West 
Germany). 

WIND  TUNNEL  TESTING  OF  DYNAMIC  DERIVATIVES  IN 
WEST  GERMANY 

X  Hafer  In  AGARD  Dyn  Stability  Parameters  Nov  1978 
12  p  refs  (For  primary  document  see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

A  survey  of  the  activities  of  the  German  national  working 
group  engaged  in  the  development  of  dynamic  wind  tunnel  test 
installations  is  given  The  development  of  four  different  test  rigs 
was  planned  So  far.  the  development  of  three  test  rigs  rs  complete 
Each  ng  was  designed  to  meet  very  specific  test  requirements 
which  are  discussed  in  detail  Test  results  are  presented  giving 
a  comparison  of  systematic  tests  with  the  same  model  mounted 
on  different  test  rigs  in  different  wind  tunnels.  Some  flight  test 
results  of  the  corresponding  original  plane  are  compared.  In 
addition,  some  results  of  linearized  flight  dynamic  investigations 
are  presented  to  demonstrate  the  influence  of  the  several  dynamic 
derivatives  on  the  longitudinal  and  lateral  aircraft  dynamics  G  Y. 

N79- 16067#  Dormer  System  G.m.b.H..  Friedrichshafen  (West 
Germany). 

ON  THE  TEST  PROCEDURES  OF  THE  DERIVATIVE 
BALANCE8  USED  IN  WEST  GERMANY 

Jan  VonderDecken.  Eberhard  Schmidt  (DFVLR.  Braunschweig. 
West  Germany),  and  Bernd  Schulze  (Messerschmitt-Boelkow- 
Blohm  G  mb  H  .  Munich.  West  Germany)  In  AGARD  Dyn. 
Stability  Parameters  Nov.  1978  17  p  refs  (For  primary  document 
see  N79  15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

The  tow-speed  wind  tunnels  in  West-Germany  are  equipped 
with  three  different  test  installations  to  measure  dynamic  stability 
derivatives  on  rigid  models  of  aeroplanes  and  missiles:  (1)  a 
mobile  oscillatory  apparatus  with  inexorable  mechanical  drive; 
(2)  a  multi-degree-of-freedom  forced-oscillation  apparatus  with 
elect rodynamic  excitation:  (3)  a  steady-state  forced-roll  apparatus 
with  hydraulic  motor  drive  A  short  description  of  the  measuring 
technique  and  the  appropriate  derivative  evaluation  method  used 
with  each  installation  is  given  G.Y 

N79- 160*8#  National  Aeronautical  Establishment.  Ottawa 
(Ontario)  Unsteady  Aerodynamics  Lab 
EXPERIMENTS  ON  CROSS- COUPLING  AND  TRANSLA¬ 
TIONAL  ACCELERATION  DERIVATIVES 

K  J  Orlik-Rueckemann  and  E  S  Hanff  In  AGARD  Dyn. 
Stability  Parameters  Nov  1978  8  p  refs  (For  primary  document 
see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

Categories  of  dynamic  stability  problems  are  discussed  that 
are  of  particular  importance  for  aircraft  flying  at  high  angles  of 
attack  or  at  non-zero  sideslip  angles  There  encompass  the  static 
and  dynamic  cross -coupling  effects  between  the  lateral  and  the 
longitudinal  degrees  of  freedom,  the  strong  nonlinear  effects  at 
high  angles  of  attack,  and  the  effects  of  translational  acceleration 
Experimental  techniques  developed  to  determine  these  effects 
are  briefly  described  and  some  illustrative  examples  of  the 
measured  cross  coupling  and  acceleration  derivatives  are 
presented  G  Y 


N79- 160*9#  National  Aeronautical  Establishment.  Ottawa 
(Ontario)  Unsteady  Aerodynamics  Lab 


A  GENERALIZED  TECHNIQUE  FOR  MEASURING  CROSS 
COUPUNG  DERIVATIVES  IN  WIND  TUNNELS 

E  S  Hanff  and  K  J  Orlik-Rueckemann  In  AGARD  Dyn 
Stability  Parameters  Nov  1978  10  p  refs  (For  primary  document 
see  N79  15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

A  novel  generalized  oscillatory  wind  tunnel  technique  for 
the  determination  of  dynamic  cross  and  cross-coupling  derivatives 
is  described  The  technique  was  successfully  used,  by  means  of 
specially  developed  apparatuses,  to  obtain  all  moment  deriva 
fives  due  to  pitching,  yawing  and  rolling  using  the  full  model 
approach,  as  well  as  to  determine  C  sub  m  alpha  using  a  half 
model  plunging  approach  A  separate  three-degrees-of-freedom 
dynamic  calibrator,  also  described  herein,  was  developed  to 
independently  verify  the  validity  of  the  experimental  and  analytical 
procedures  used  for  the  determination  of  the  derivatives  G  Y 

N79- 16070#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

DETERMINING  THE  NONLINEARITIES  OF  DYNAMIC 
STABILITY  (DETERMINATION  DE  NON  UNEARITES  DE 
STABIUTE  DYNAMIOUE] 

Xavier  Vaucheret  In  AGARD  Dyn.  Stability  Parameters  Nov 
1978  14  p  refs  In  FRENCH  (For  primary  document  see 

N79- 15061  06-08) 

Avail:  NTIS  HC  A99/MF  A01 

Aside  from  classical  theories  of  nonlinear  mechanics,  a 
classification  of  nonlinearity,  based  on  their  effects  was  proposed 
Two  concrete  cases  of  strong  nonlinear  oscillations,  one  which 
contains  a  limited  cycle,  illustrate  the  methods  developed 

Transl  by  B  B 

N79  16071#  Messerschmitt-Boelkow-Blohm  G  m  b  H..  Munich 
(West  Germany) 

SOME  FACTORS  AFFECTING  THE  DYNAMIC  STABILITY 
DERIVATIVES  OF  A  FIGHTER-TYPE  MODEL 

W.  Staudacher.  B.  Laschka.  B.  Schulze.  P  Potsson-Qumton 
(ON ERA.  Modane.  France),  and  M.  Canu  (ONERA.  Modane. 
France)  In  AGARD  Dyn.  Stability  Parameters  Nov  1978 
13  p  refs  (For  primary  document  see  N79- 15061  06-08) 

Avail:  NTIS  HC  A99/MF  A01 

In  the  course  of  a  Franco-German  cooperation  dynamic 
stability  coefficients  of  a  fighter-type  pilot  model  were  derived 
experimentally  In  a  first  step,  forced  oscillation  tests  were  carried 
out.  The  angle  of  attack  regime  investigated  was  alpha  0  + 
25  degrees  This  first  test  phase  concentrated  on  the  investigation 
of  the  effects  of  a  strakes.  on  the  total  derivatives  of  the 
configuration.  Emphasis  of  a  further  second  test  period  are  put 
on  configurational  items  as  strakes.  flap  systems,  tails,  etc  and 
experimental  characteristics  as  Reynolds  number,  frequency  and 
amplitudes.  GY 

N79-16072#  Southampton  Univ  (England)  Dept  of  Aeronautics 
and  Astronautics. 

AN  EXPERIMENTAL  STUDY  OF  THE  HYPERSONIC 
DYNAMIC  STABILITY  OF  PITCHING  BLUNT  CONICAL  AND 
HYPERBALUSTIC  SHAPES  IN  A  SHORT  RUNNING  TIME 
FACILITY 

R.  A  East.  A.  M.  S  Qasrawi.  and  M  Khaltd  In  AGARD  Dyn 
Stability  Parameters  Nov.  1 978  20  p  refs  (For  primary  document 
see  N79- 15061  06-08) 

Avail:  NTIS  HC  A99/MF  A01 

Experimental  data  are  presented  for  the  shapes  in  question 
at  a  Mach  number  of  6  85  The  data  was  obtained  using  a  free 
decaying  oscillation  technique  using  a  light  free  piston  compression 
facility  having  particularly  steady  flow  characteristics  during  a 
running  time  up  to  0.5  second.  Details  of  the  mode  of  operation 
of  the  facility  and  the  dynamic  stability  apparatus  are  described 
The  effects  of  variations  of  Reynolds  numbers  and  angles  of 
attack  up  to  7.5  degree  on  the  stability  derivatives  -Cm  sub 
alpha  and  (Cm  sub  q  +  Cm  sub  alpha)  are  presented.  Comparison 
of  the  blunt  cone  data  with  previous  experimental  work  and 
existing  theoretical  methods  are  given.  Comparison  is  also  made 
with  the  predictions  of  a  new  theoretical  method  The  reported 
experimental  values  of  -Cm  sub  alpha  and  -(Cm  sub  q  +  Cm 
sub  alpha)  for  the  hyperballistic  shapes  highlight  the  gross  errors 
which  can  be  obtained  from  Newtonian  based  prediction 
methods.  G.Y. 

N7S-16073#  Bristol  Univ.  (England)  Dept  of  Aeronautical 
Engineering. 

UNSTEADY  AERODYNAMICS  OF  OSCILLATING  CONTAIN¬ 
ERS  AND  APPLICATION  TO  THE  PROBLEM  OF  DYNAMIC 
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STABILITY  OF  HE U COPTER  UNDERHUNG  LOADS 

A.  Simpson  and  J  W  Flower  In  AGARD  Dyn  Stability  Parameters 
Nov  1978  33  p  refs  (For  primary  document  see  N79- 15061 
06  08) 

Avail  NTIS  HC  A99/MF  A01 

Loads  slung  beneath  helicopters  can  develop  alarming 
oscillations  at  quite  low  airspeeds  due  to  aerodynamic  forces, 
and  hence  severely  curtail  the  performance  of  the  helicopter 
The  investigation  highlights  the  (sometimes  overriding)  impor 
tance  of  load  movement  on  the  aerodynamic  forces  for  the 
particular  case  of  the  standard  20  x  8  *  8  foot  container  Forces 
and  moments  were  derived  from  pressure  measurements  on  two 
models,  inexorably  oscillated  in  a  variety  of  modes  and  at  various 
amplitudes,  with  some  comparison  with  other  results  from 
decaying  oscillation  investigations.  Extreme  nonlinearittes  are 
evident.  Flow  visualization  techniques  show  complex  flow 
situations  and  extreme  phase  lags  in  the  separated  flow  patterns 
A  mathematical  model  based  on  the  observed  patterns  compares 
well  with  the  force  and  moment  results.  G  Y 

N7S-16074#  Air  Force  Flight  Test  Center.  Edwards  AFB.  Calif 
AIR  FORCE  FUGHT  TEST  CENTER  EXPERIENCE  IN  THE 
IDENTIFICATION  OF  STABILITY  AND  CONTROL PARAME 
TERS  FROM  DYNAMIC  FUGHT  TEST  MANEUVERS 

Paul  M.  Jeglum  In  AGARD  Dyn.  Stability  Parameters  Nov 
1978  5  p  refs  (For  primary  document  see  N79- 15061  06-08) 
Avail  NTIS  HC  A99/MF  A01 

Air  Force  Flrght  Test  Center  experience  in  the  flight  test 
determination  of  stability  derivatives  is  generalized  in  terms  of 
the  attainment  of  known  benefits,  and  the  practical  and 
philosophical  necessity  for  the  use  of  the  technique  are  discussed 
Data  from  recent  flight  test  programs  is  used  to  illustrate  that 
Stability  Derivative  Extraction  (STABDEX)  techniques  result  in 
savings  of  flight  time,  a  significantly  better  and  safer  flight  test 
program  and  high  quality  data  which  would  otherwise  be 
unobtainable.  Concluding  remarks  discuss  the  importance  of  the 
technique  for  the  flight  testing  of  advanced  designs.  G.Y 

N79  15075*#  National  Aeronautics  and  Space  Administration 
Hugh  L.  Dryden  Flight  Research  Center.  Edwards.  Calif. 
ESTIMATION  OF  AERODYNAMIC  CHARACTERISTICS 
FROM  DYNAMIC  FUGHT  TEST  DATA 

Kenneth  W.  Lift  In  AGARD  Dyn.  Stability  Parameters  Nov 
1978  26  p  refs  (For  primary  document  see  N79- 15061  06-08) 
Avail:  NTIS  HC  A99/MF  A01 

Significant  effort  was  spent  in  estimating  unknown  aircraft 
coefficients,  such  as  stability  and  control  derivatives  from  dynamic 
flight  maneuvers.  The  techniques  used  to  estimate  these 
coefficients  are  becoming  increasingly  complex:  however,  these 
techniques  make  it  possible  to  obtain  estimates  of  coefficients 
that  in  the  past  were  nearly  impossible  to  obtain.  A  survey  of 
the  investigations  that  were  undertaken  to  obtain  estimates  of 
coefficients  from  dynamic  flight  maneuvers  is  presented.  One 
method,  the  maximum  likelihood  estimation  technique,  is 
described  briefly  and  some  of  the  successful  applications  of  the 
techniqu#  are  presented  Possible  techniques  for  analyzing 
responses  obtained  in  the  stall/  spin  regime  ere  discussed.  Recent 
data  obtained  in  the  stall/ spin  flight  regime  ere  presented  along 
with  a  discussion  of  how  some  basic  results  can  ba  obtained 
with  simple  analysis  techniques  G.Y. 


N7S-1607S#  Air  Force  Flight  Dynamics  Lab .  Wright- Patterson 
AFB.  Ohio 

AERODYNAMIC  INTERACTIONS  ON  THE  FIGHTER  CCV 
TEST  AIRCRAFT 

Robert  A.  Whitmoyer  In  AGARD  Dyn  Stability  Parameters 
Nov.  1978  13  p  refs  (For  primary  document  see  N79- 15061 
06-08) 

Avail:  NTIS  HC  A99/MF  A01 

The  Fighter  CCV  YF- 1 6  testbed  aircraft  completed  an  87  flight 
125  hour  test  program  in  June  1977.  The  aircraft  achieved 
higher  levels  of  direct  force  control  that  had  previously  been 
flight  tested.  The  direct  force  capabilities  were  used  to  implement 
six  unconventional  control  modes  on  the  aircraft,  consisting  of 
flat-turns,  decoupled  normal  acceleration  control,  independent 
longitudinal  and  lateral  translations,  and  uncoupled  elevation  and 
azimuth  aiming.  The  flight  test  program  and  supporting  wind 
tunnel  tasting,  produced  a  wealth  of  data  concerning  the  complex 
aerodynamic  interactions  between  the  force  and  moment 
producers  on  a  Control  Configured  Vehicle  design  The  interac¬ 
tions  ware  prime  factors  in  determining  the  viability  of  the 
unconventional  control  concepts  investigated  G  Y 


N79-16077*#  Calspan  Corp .  Buffalo.  N  Y  Flight  Sciences 
Dept 

IDENTIFICATION  OF  THE  STABILITY  PARAMETERS  OF 
AN  AEROELASTIC  AIRPLANE 

Edmund  G  Rynaski.  Dominick  Andnsani.  II.  and  Norman 
Weingarten  In  AGARD  Dyn  Stability  Parameters  Nov  1978 
9  p  refs  Sponsored  in  part  by  NASA  Langley  Res  Center 
(For  primary  document  see  N79- 15061  06  08) 

(Contract  F33615  73-C  3051) 

Avail  NTIS  HC  A99/MF  A01  CSCL  01C 

The  problem  of  the  parameter  identification  of  large  scale 
dynamic  systems  involving  a  system  matrix  characterized  by 
approximately  200  elements  is  addressed  By  using  phase  variable 
transformations,  a  mathematical  model  of  an  aeroelasttc  airplane 
is  described  in  a  form  that  is  amenable  to  partial  or  piecemeal 
acceptance  of  parameters  estimated  from  flight  data  A  mathemati 
cal  model  of  the  U  S  Air  Force  Total  In- Flight  Simulator  was 
computed  using  the  FLEXSTAB  digital  computer  program  As 
data  became  available  during  the  progress  of  the  flight  test 
program,  this  data  was  processed  and  substituted  in  the 
mathematical  model  foi  parameters  analytically  obtained  from 
the  FLEXSTAB  program  The  results  tend  to  show  a  progressive 
and  orderly  transition  from  an  analytically  defined  mathematical 
model  to  one  obtained  from  the  flight  tests  of  the  actual 
aircraft  G  Y 

N79- 15078#  Boeing  Commercial  Airplane  Co .  Renton.  Wash 
NONUNEAR  PARAMETER  IDENTIFICATION  AND  ITS 
APPUCATION  TO  TRANSPORT  AIRCRAFT 

T.  J  Galbraith  and  T  J  Petersen  In  AGARD  Dyn  Stability 
Parameters  Nov  1978  20  p  refs  (For  primary  document  see 
N79  15061  06  08) 

Avail  NTIS  HC  A99/MF  A01 

A  nonlinear  parameter  identification  computer  program  and 
results  obtained  from  analyzing  jet  transport  flight  data 
characterized  by  nonlinear  motion  and  parameters  is  described 
The  program  is  called  NLAK  for  nonlinear  aerodynamics  and 
kinematics  and  is  part  o*  a  system  of  computer  programs  for 
analyzing  airplane  dynamic  response  data  NLAK  s  formulation 
is  based  on  the  full  six  degrees-ot-freedom  equations  of  motion 
and  up  to  third  order  polynomials  for  aerodynamic  coefficients 
and  thrust  parameters  NLAK  employs  a  maximum  likelihood 
estimation  algorithm  wh»ch  is  capable  of  both  recursive  and  batch 
processing  The  flight  data  analyzed  was  low  speed,  below 
150  knots  The  analysis  system  is  outlined  and  all  interfaces 
with  the  NLAK  program  are  described  The  basic  concepts  and 
some  of  NLAK's  formulation  details  are  also  described  in  relation 
to  obtaining  consistent  estimation  results,  especially  for  the 
nonlinear  problem  G  Y 

N79  15079#  Northrop  Corp..  Hawthorne.  Calif  Aerosciences 
Research  Dept. 

A  SURVEY  OF  ANALYTICAL  AND  EXPERIMENTAL 
TECHNIQUES  TO  PREDICT  AIRCRAFT  DYNAMIC  CHARAC 
TERISTICS  AT  HIGH  ANGLE8  OF  ATTACK 

A.  M.  Skow  and  A.  Titiriga.  Jr  In  AGARD  Dyn  Stability 
Parameters  Nov.  1978  37  p  refs  (For  primary  document  see 
N79- 15061  06-08) 

Avail:  NTIS  HC  A99/MF  A01 

A  survey  of  some  of  the  techniques  that  will  aid  the  fighter 
aircraft  designer  in  building  good  high  angle-of-attack  aerodynam¬ 
ic  characteristics  into  the  airframe  is  presented  Some  of  the 
more  well  known  analytical  and  experimental  methods  and 
endeavors  to  highlight  the  contributions  each  method  provides 
are  summarized.  ^  Y 

N78-160S0#  Messerschmitt-Boelkow-Blohm  G  m  b  H..  Munich 
(West  Germany). 

PRESENTATION  OF  STABIUTY  DERIVATIVES  IN  MISSILE 
AERODYNAMICS  AND  THEORETICAL  METHODS  FOR 
THEIR  PREDICTION 

C  P  Schneider  In  AGARD  Dyn  Stability  Parameters  Nov 
1978  31  p  refs  (For  primary  document  see  N79  15061  06  08) 
Avail  NTIS  HC  A99/MF  A01 

Analytical  procedures  are  indicated  for  the  determination  of 
pitching  derivatives  and  coefficients  essentially  of  arbitrary 
plenform  wings,  of  bodies  of  revolution,  and  of  combinations  in 
the  linear  and  nonlinear  angle-of-attack  range  in  subsonic  end 
supersonic  flow  A  frame  of  classification  of  theory  for  missile 
design  in  particular  is  prepared  due  to  the  abundance  of  unsteady 
flow  problems  The  methods  for  the  prediction  of  pitching 
derivatives  and  for  solving  stability  problems  arising  with 
longitudinal  acceleration  of  missile  ere  described  Results  indicate 
the  importance  of  derivatives  with  respect  to  missile  stability 

SES 
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National  Aerospace  Lab ,  Amsterdam  (Netherlands) 

THE  USE  OF  PANEL  METHODS  FOR  STABILITY  DERIVA 
TIVES 

R  Roos  In  AGARD  Dyn.  Stability  Parameters  Nov  1978 
11  p  refs  (For  primary  document  see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

The  possibilities  of  panel  methods  for  computing  aerodynamic 
stability  derivatives  are  reviewed  Reasons  were  given  why  not 
all  derivatives,  especially  those  which  are  dominated  by  viscous 
drag,  can  be  computed  with  the  same  level  of  accuracy.  The 
unsteady  panel  methods,  developed  for  aeroelastic  applications, 
were  shown  to  be  very  useful  for  computing  dynamic  stability 
derivatives  The  value  of  such  methods  was  demonstrated  with 
the  aid  of  some  computed  examples  compared  with  experimental 
data  SES 

N79-16092fP  Waterloo  Univ.  (Ontario)  Dept  of  Applied 
Mathematics 

AN  ANALYTIC  THEORY  OF  SUPERSONIC/ HYPERSONIC 
STABILITY  AT  HIGH  ANGLES  OF  ATTACK 

W.  H.  Hui  In  AGARD  Dyn  Stability  Parameters  Nov.  1978 
9  p  refs  (For  primary  document  see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

The  problem  of  dynamic  stability  is  studied  based  on  inviscid 
flow  theory  The  amplitude  and  frequency  of  the  pitching  oscillation 
are  assumed  small  and  a  perturbation  method  employed. 
Systematic  investigations  of  the  closed  form  analytic  formulae 
for  the  stability  derivatives  of  oscillating  wedges,  flat  plates,  delta 
wings  (with  attached  shock  waves  or  detached  shock  waves) 
lead  to  the  following  general  conclusions  (1)  increasing  flight 
Mach  number  M  sub  infinity  tends  to  increase  the  dynamic 
stability  and  the  stability  derivatives  tend  to  constant  for  large 
M  sub  infinity;  (2)  the  sweep-back  angle  of  a  delta  wing  has 
only  small  effects  on  its  dynamic  stability.  (3)  for  small  angles 
of  attack  alpha  the  damping-in-pitch  derivative  increases  with 
alpha  but  after  alpha  reaches  certain  critical  angle  the  trend  is 
reversed  and  further  increase  in  alpha  may  rapidly  cause  dynamical 
instability;  and  (4)  the  effects  of  the  specific  heat  ratio  gamma 
of  the  gas  on  dynamical  stability  are  small  for  small  angles  of 
attack  alpha,  but  are  large  for  large  alpha,  and  in  the  latter 
case  increasing  gamma  can  also  cause  dynamic  instability.S.E  S 

N79- 15083#  Adjutant  General  Center.  Washington.  D.  C. 

IDENTIFICATION  OF  UNSTEADY  EFFECTS  IN  LIFT 
BUILDUP 

P.  Mereau.  R  Hirsch.  G.  Coulon.  and  A.  Rault  In  AGARD 
Dyn  Stability  Parameters  Nov  1978  14  p  refs  (For  primary 

document  see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

A  methodology  to  identify  unsteady  aerodynamic  forces  from 
flight  test  data  is  proposed  and  developed  in  the  case  of  uncoupled 
longitudinal  motion  This  method  includes  several  steps  based 
upon  linearity  and  frequency  separation;  data  filtering,  classical 
stability  and  control  parameters  identification,  transient  forces 
estimation,  unsteady  terms  identification.  The  mathematical  model 
includes  state  equations  and  convolution  integrals,  thus  requiring 
particular  identification  algorithms,  well  adapted  to  each  form  of 
representation.  The  results  obtained  in  the  case  of  non-powered 
flights  of  a  reduced  scale  plane  are  very  satisfactory  in  the 
sense  that  their  comparison  with  existing  theoretical  developments 
are  very  close  and  thus  validate  the  theoretical  characteriza¬ 
tions  SES 

N79-18084*#  Lockheed  Missiles  and  Space  Co..  Sunnyvale. 
Calif 

EFFECT  OF  FLOW  SEPARATION  VORTICES  ON  AIRCRAFT 
UNSTEAOY  AERODYNAMICS 

L.  E  Ericsson  and  J.  P  Reding  In  AGARD  Dyn  Stability 
Parameters  Nov  1978  12  p  refs  (For  primary  document  see 

N79- 15061  06-08} 

(Contracts  NAS8-28130  NAS8-30652;  NAS9-11445) 

Avail  NTIS  HC  A99/MF  A01  CSCL  01 C 

The  unsteady  aerodynamic  flow  field  over  the  space  shuttle 
orbiter  was  studied  The  results  indicate  at  moderate  to  high 
angles  of  attack  separation-induced  vortices  exact  a  dominating 
influence  on  the  unsteady  aerodynamics  of  the  space  shuttle 
orbiter  and  of  high  performance  aircraft.  The  main  charactens 
tics  are  as  follows  (1)  The  vortex-induced  aerodynamic  loads 
are  large  and  highly  nonlinear,  sometimes  discontinuous  rn 
character,  and  (2)  the  vortex -induced  loads  have  opposite  effects 
on  static  and  dynamic  stability  characteristics  Analytic  approxima 
ttons  are  presented  which  can  predict  these  vortex- induced 
aerodynamic  effects  with  the  accuracy  needed  for  most 
engineering  design  SES 


N79  15085#  California  Inst  of  Tech .  Pasadena 
OSCILLATORY  AERODYNAMICS  AND  STABILITY  DERIVA 
TIVES  FOR  AIRFOIL  SPOILER  MOTIONS 

R  8ernier  and  G  V  Parkinson  In  AGARD  Dyn  Stability 
Parameters  Nov  1978  7  p  refs  Prepared  in  cooperation 
with  British  Columbia  Univ .  Vancouver  (For  primary  document 
see  N79  15061  06  08) 

Avail  NTIS  HC  A99/MF  A01 

An  extension  of  a  previously  developed  linearized  in¬ 
compressible  potential  flow  theory  is  used  in  the  lift,  pitching 
moment,  and  spoiler  hinge  moment  for  a  thin  airfoil  section 
with  an  upper-surface  spoiler  oscillating  about  a  mean  erection 
angle  Integral  transforms,  the  transient  lift  and  moment  following 
spoiler  erection  are  calculated  Results  indicate  that  either  the 
oscillatory  or  the  transient  loadings  can  be  related  to  the 
conventional  stability  derivatives  for  spoiler  displacement  and  rate 
The  oscillatory  loadings  produce  frequency-dependent  functions 
for  the  stability  derivatives,  while  the  transient  loadings  lead  to 
a  conventional  constant  displacement  derivatives,  but  a  time 
dependent  function  for  the  rate  derivative  SES 

N79- 15088*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field,  Calif 

THE  ROLE  OF  TIME-HISTORY  EFFECTS  IN  THE  FORMULA 
TION  OF  THE  AERODYNAMICS  OF  AIRCRAFT  DYNAM 
ICS 

Murray  Tobak  and  Lewis  B  Schiff  In  AGARD  Dyn.  Stability 
Parameters  Nov.  1978  10  p  refs  (For  primary  document  see 
N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  AOl 

The  scope  of  any  aerodynamic  formulation  proposing  to 
embrace  a  range  of  possible  maneuvers  is  shown  to  be  determined 
principally  by  the  extent  to  which  the  aerodynamic  indicia! 
response  is  allowed  to  depend  on  the  past  motion  Starting 
from  the  linearized  formulation,  in  which  the  indicial  response  is 
independent  of  the  past  motion,  two  successively  more  compre¬ 
hensive  statements  about  the  dependence  on  the  past  motion 
are  assigned  to  the  indicial  response  (1)  dependence  only  on 
the  recent  past  and  (2)  dependence  additionally  on  a  characteristic 
feature  of  the  distant  past  The  first  enables  the  rational 
introduction  of  nonlinear  effects  and  accommodates  a  descrip¬ 
tion  of  the  rate  dependent  aerodynamic  phenomena  characteristic 
of  airfoils  in  low-speed  dynamic  stall;  the  second  permits  a 
description  of  the  double- valued  aerodynamic  behavior  characters 
tic  of  certain  kinds  of  aircraft  stall.  An  aerodynamic  formulation 
based  on  the  second  statement,  automatically  embracing  the 
first,  may  be  sufficiently  comprehensive  to  include  a  large  part 
of  the  aircraft's  possible  maneuvers.  The  results  suggest  a  favorable 
conclusion  regarding  the  role  of  dynamic  stability  experiments 
in  flight  dynamics  studies.  Author 

N79- 150871  Royal  Aircraft  Establishment.  Farnborough 
(England)  Aerodynamics  Dept 

MATHEMATICAL  MODELS  OF  AIRCRAFT  DYNAMICS  FOR 
EXTREME  FLIGHT  CONDITIONS  (THEORY  AND  EXPERI 
MENT) 

H.  H  B  M  Thomas  and  Geraldine  Edwards  In  AGARD  Dyn 
Stability  Parameters  Nov.  1978  52  p  refs  (For  primary  document 
see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

The  basic  features  of  various  formulations  of  the  aerodynamic 
forces  and  moments  acting  on  an  aircraft  are  examined  Results 
from  mathematical  models  of  an  aircraft  indicates  that  motions, 
such  as  spin  entry,  pose  new  problems  These  relate  to  the 
question  of  which  contributions  to  the  aerodynamic  forces  and 
moments  may  be  linearized  and  which  have  to  be  included  within 
a  term,  which  is  a  function  of  some  of  the  state  variables  The 
essential  overall  validation  that  tests  using  free -flight  models 
can  provide  is  discussed  A  related  wind  tunnel  test  program, 
which  can  provide  validation,  is  outlined  The  sensitivity  of  the 
motion  to  changes  is  examined  S  E  S 

N79- 150881  Kansas  Univ ,  Lawrence  Dept  nf  Aerospace 
Engineering 

LINEAR  OR  NON  LINEAR  ANALYSIS  METHODS:  WHEN 
AND  HOW 

Jan  Roskam  In  AGARD  Dyn  Stability  Parameters  Nov.  1978 
17  p  refs  (For  primary  document  see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

The  direct  method  of  Lyapunov  is  used  to  predict  under 
motion  disturbances  Examples  that  large  differences  can  exist 
between  roll  and  heading  responses  predicted  from  conventional 
linear  methods  and  from  complete'  non  linear  methods  are 
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presented  The  causes  of  this  nonlinear  behavior  are  identified 
and  a  simple  three-step  criterion  for  its  early  detection  is 
suggested  An  energy  based  criterion  for  determining  the  stability 
behavior  is  suggested  Examples  of  energy  time  histones  that 
identify  specific  stability  derivatives  which  can  be  major  causes 
of  non  linear  behavior  are  shown  The  relative  importance  of 
the  conventional  stabii  ty  derivatives  and  of  specific  non  linear 
dynamic  terms  in  the  equations  of  motion  in  inducing  non  linear 
behavior  is  discussed  S  E  S 

N 79  15069|  Northrop  Corp  Hawthorne.  Calif  Aircraft 

Group 

AIRCRAFT  STABILITY  CHARACTERISTICS  AT  HIGH 
ANGLES  OF  ATTACK 

Juri  Kalviste  in  AG  ARP  Dyn  Stability  Parameters  Nov  f978 
18  p  refs  (For  primary  document  see  N79  15061  06  081 
Avail  NTIS  HC  A99/ME  A01 

An  analysis  technique  where  six  degree  of  freedom  equations 
are  partitioned  into  rotational  and  translational  equations  of  motion 
retaining  all  the  cross  coupling  between  the  longitudinal  and 
lateral  directional  modes  of  motion  is  reported  The  aircraft  stability 
is  characterized  in  terms  of  aircraft  rotational  motion  due  to 
static  aerodynamic  coefficients  A  new  dynamic  stability  axes 
system  is  defined  Stability  parameters  are  defined  about  the 
dynamic  stability  axes  system  A  new  set  of  stability  criteria  is 
defined  m  terms  of  the  new  dynamic  stability  derivatives.  The 
analysis  takes  into  account  nonlinear  aerodynamics  and  nonzero 
moments  at  zero  sideslip  condition.  The  definition  of  the  Lateral 
Control  Departure  Parameter  (LOOP)  is  extended  for  nonlinear 
aerodynamics  and  defined  in  terms  of  angle  of  attack  and  sideslip 
The  new  criteria  was  validated  with  complete  six-degree-of- 
freedom  perturbation  equation  stability  analysis,  nonlinear  time 
history  simulation,  and  flight  test  results  S.E  S 

N79  15090#  Office  National  d'Btudes  et  de  Pecherches 
Aerospatiales.  Pans  (France) 

NON  LINEAR  FORMULATION  OF  THE  AERODYNAMIC 
FORCES  FOR  FLIGHT  DYNAMIC  STUDIES 

Michel  Scherer  in  AGARD  Dyn  Stability  Parameters  Nov. 
1978  24  p  refs  In  FRENCH;  ENGLISH  summary  (For  primary 
document  see  N79  15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

The  information  on  the  nonlinear  domain  involved  in  flight 
at  high  angle  of  attack  is  studied  Adequate  aerodynamic  data 
for  the  application  of  nonlinear  analysis  methods  are  discussed 
Examples  of  formulation  proposed  by  various  authors  in  flight 
dynamics  studies  are  presented.  S.E  S. 

N79- 15091#  Royal  Aircraft  Establishment.  Bedford  (England) 
Structures  Dept 

NONUNEAR  OSCILLATIONS  AT  HIGH  INCIDENCE 

G.  D  Padfield  In  AGARD  Dyn  Stability  Parameters  Nov 
1978  16  p  refs  (For  primary  document  see  N79- 15061  06-08) 
Avail  NTIS  HC  A99/MF  A01 

Approximations  were  developed  for  free  aircraft  motion  when 
nonlinear  effects  are  present  and  when  the  aircraft  is  flying  close 
to  a  stability  boundary.  The  analysis  is  based  on  the  behavior  of 
the  isolated  critical  mode  The  method  of  multiple  scales  is  used 
to  predict  the  transient  oscillatory  growth  to  a  limit  cycle  condition. 
Results  for  the  lateral  motion  of  slender  aircraft  with  nonlinear 
aerodynamic  moments  have  revealed  that  limit  cycles  are  possible 
above  and  below  the  critical  incidence.  Aircraft  motions  can  be 
stable  when  the  linear  theory  predicts  instability  and  unstable 
when  stability  is  predicted.  Within  the  framework  of  the 
perturbation  analysis  it  is  shown  how  damping  moments  may 
be  synthesized  from  response  measurements  S  E.S 

NTS- 15092|  Royal  Military  Coll,  of  Science.  Shrivenham 
(England).  Dept,  of  Mathematics  and  Ballistics. 

THE  DYNAMIC  STA9IUTY  IN  FUQHT  OF  SPINNING  BLUNT 
BODY  PROJECTILES 

P  C.  Parka  M  AGARD  Dyn  Stability  Parameters  Nov  1978 
8  p  ref  (For  primary  document  see  N79- 15061  06-08) 

Avail  NTIS  HC  A99/MF  A01 

Processional  motions  of  spinning  blunt  projectiles  with  highly 
non-linear  pitching  moment  characteristics  were  analyzed.  The 
processional  motion  for  a  particular  cylindrical  projectile  was 
investigated.  A  solution  is  proposed  involving  an  optimum  rounding 
of  the  leading  edge  of  the  projectile;  this  alters  the  pitching 
moment  characteristics  and  also  reduces  drag  The  processional 
motion  in  pitch  end  yaw  about  the  flight  path  of  tha  projectile 
was  examined  Proposals  for  improving  their  performance  in  flight 
by  rounding  the  leading  edge  were  made  S.E  S 


N79-1B0B9*f  National  Aeronautics  and  Space  Adm*ru»ifation 
Langley  Research  Center.  Hampton.  Va 

RESULTS  OF  PILOTED  SIMULATOR  STUDIES  OF  FIGHTER 
AIRCRAFT  AT  HIGH  ANGLES  OF  ATTACK 

Joseph  R  Chambers  William  R  Gilbert  and  luat  T  Nguyen 
In  AGARD  Dyn  Stability  Parameters  Nov  1978  13  p  reH 

(For  primary  document  see  N79  15061  06  OS) 

Avail  NTIS  HC  A99/ MF  A01 

The  experience  gained  et  the  NASA  Langley  Research  Center 
during  the  application  of  simulator  techniques  to  high  angle  of 
attack  flight  conditions  for  several  current  fighters  is  discussed 
The  discussion  includes  (1)  the  simulator  hardware  (21  require 
ments  for  static  and  dynamic  aerodynamic  data  inputs 
(3)  evaluation  procedures.  (4)  correlation  with  flight  and  (5)  the 
effects  of  dynamic  stability  parameters  Results  obtained  with 
the  simulator  technique  have  correlated  well  with  flight  test 
experience,  resulting  in  early  identification  of  potential  problems 
identification  of  critical  flight  conditions  end  solutions  to  venous 
deficiencies  in  stability  and  control  characteristics  Dynamic 
stability  parameters,  results  indicate  that  certain  parameters  can 
have  a  large  influence  on  the  flying  qualities  and  tactical 
effectiveness  of  fighters  et  high  angles  of  attack  S  E  S 

N 79- 1 609 1#  Sandia  Labs  .  Albuquerque.  N  Max 
SENSITIVITY  OF  AIRCRAFT  MOTION  TO  AEROOYNAMIC 
CROSS- COUPUNG  AT  HIGH  ANGUS  OF  ATTACK 

W  H  Curry  end  K  J  Oriik-Rueckemenn  In  AGARD  Dyn 
Stability  Parameters  Nov  1978  18  p  refs  Prepared  in 

cooperation  with  National  Aeronautical  Establishment.  Ottawa 
Sponsored  in  part  by  DOE  (For  primary  document  sea  N79  15061 
06-081 

Avail  NTIS  HC  A99/MF  A01 

The  equation  of  motion  was  examined  using  a  six  degree -of 
freedom  simulation  on  a  hybrid  computer  Both  straight  and 
turning  flight  conditions  were  included,  and  to  simplify  the  problem 
the  equations  were  formulated  for  the  constant -thrust,  stick  fixed 
condition.  The  aerodynamic  cross -coupling  derivatives  were 
considered  both  as  constants  and  as  locally  linearized  functions 
of  angle  of  attack.  The  effects  of  varying  certain  derivatives 
from  an  assumed  nominal  sat  on  the  response  of  the  aircraft  to 
an  initial  perturbance  are  presented  graphically  Results  indicate 
that  the  dynamic  cross-coupling  moment  derivatives  due  to 
pitching  have  a  marked  effect,  while  those  due  to  yawing  are 
relatively  unimportant.  S  E  S 


N79- 15099#  ARO.  Inc..  Arnold  Air  Force  Station.  Tenn 

AIRCRAFT  MOTION  SENSITIVITY  TO  VARIATIONS  IN 
DYNAMIC  STABILITY  PARAMETERS 

R.  W.  Butler  and  T  F  La  ogham  In  AGARD  Oyn  Stability 
Parameters  Nov  1978  lip  rats  Sponsored  by  the  Air 
Force  (For  primary  document  see  N79- 15061  06-00) 

Avail  NTIS  HC  A99/MF  A01 

A  6-DOF  nonlinear  and  5-DOF  linearized  dynamic  sensitiv¬ 
ity  study  was  conducted  on  a  fighter/ bomber  and  attack  type 
aircraft.  The  dynamic  derivatives  investigated  in  the  study  were 
C  sub  i  sub  q.  C  sub  n  sub  q.  C  sub  m  sub  r.  C  sub  l  sub 
Beta,  and  C  sub  n  sub  Beta  The  cross-coupling  derivatives  C 
sub  I  sub  q  and  C  sub  n  sub  q  are  shown  to  have  significant 
effects  on  the  aircraft  motion  in  1  g  flight  and  2  g  turning 
flight  while  the  derivatives  C  sub  m  sub  r  show  little  effect  in 
the  same  regime.  The  acceleration  derivatives  C  sub  n  sub  Beta 
each  have  a  significant  influence  on  the  aircraft  motion  in  1  g 
flight.  Tha  interactive  nature  of  the  dynamic  derivatives  in  the 
aircraft  equations  of  motion  is  documented  G  Y 


N79  160B8#  Systems  Technology.  Inc  .  Hawthorne.  Calif 
IDENTIFICATION  OF  KEY  MANEUVER-LIMITING  FACTORS 
IN  HtGH-ANGU  OF-ATTACK  FUQHT 

Donald  E.  Johnston  In  AGARD  Dyn  Stability  Parametars  Nov 
1978  12  p  refs  (For  primary  document  see  N79- 15061  06-05) 
(Contracts  F33615-73-C-3101 ;  F336 15-76  C-3072) 

Avail:  NTIS  HC  A99/MF  A01 

Results  of  a  current  analytic  and  simulation  investigation  of 
maneuver-limiting  (e  g.,  loss  of  control)  factors  in  fighter  aircraft 
at  high  angle-of-attack  are  reported  Two  goals  of  the  program 
are  to  identify  the  key  parameters  which  result  in  high -angle -of  - 
attack  maneuver- limiting  phenomena  such  as  wing  rock,  nosa 
slice,  and  rolling  divergence  end  to  demonstrate  the  influence 
of  these  key  parameters  in  controlling  the  nature  of  the 
maneuver -limiting  phenomena  This  analysis  and  simulation  have 
centered  on  unsym metric  flight  Author 
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NTS  16GG7#  intutut  fue<  Ftugmechemk  B'unewwk  (West 
Cwnaflyl 

GUST  VIMICU  PARAMET8R  KMNTtf  ICATION  BY  DV 
NAMIC  SNRULATKMl  IN  NMO  TUNNCLI 

B  Kreg  In  AG  ABO  Dyn  StabMity  Parameters  Nov  1B7B 
B  p  (For  primary  doc u mam  m«  N79  1  606 )  06  06) 

Avail  NTIS  HC  AM/MF  A01 

A  description  of  th#  OFVLR  (Oeutsche  Forte  hung*  und 
Versuchsanstatt  fuer  LU FI  und  Raomfahri)  installation  for 
dynamic  simulation  m  wind  tunnels  it  grvxn  Tha  application  of 
this  research  mataMation  m  a  research  program  and  it*  capability 
and  limitation  ara  daaenbad  G  Y 

NTS  1666 If  Advisory  Group  for  Aaroapaca  Research  and 
navatopmant.  NeuMty  Sor  Sama  (Franca) 

ACTIVE  CONTROLS  IN  AIRCRAFT  06N6N 

Tatar  6  Kurihato  ad  Nov  1B7B  176  p  raft  Prepared  m 

cooparation  with  NASA  Washington  0  C 

(AGARD  AG  234  ISBN  92  B36  0226  6)  AvaM  NTIS 

HC  A06/MF  AO  I 

Ralat ad  control  configured  vehicle  design  and  system 
consider  at  ions  ara  considered  Representative  applications  of 
active  control  for  tighter  and  transport  aircraft  are  included  For 
individual  titles  sea  N79  16666  through  N7B  16676 

N79 16666*|  National  Aeronautics  and  Space  Administration 
Amas  Research  Canter  Moffett  Field  Calif 

ACTtVC  CONTROLS  IN  AIRCRAFT  DC  SIGN  CXI  CUT!  VC 

SUMMARY 

Pater  R  Kurrhets  in  AGARO  Active  Controls  m  Aircraft  Design 
Nov  197C  4  p  Presented  st  the  FMP  Symp  on  Stability  and 
Control  Ottawa  Oct  1978  (For  primary  document  see  N79 

16664  06  06) 

AvaM  NTIS  HC  A09/MF  A01 

Control  configured  vehicle  design  and  system  considerations 
are  diecueaed  Representative  applications  ol  active  control  for 
fighter  and  transport  aircraft  are  summarized  J  M  S 

N76-16R66#  Service  Technique  da  I  Aeronaut ique  Parts  (France) 
CONTROL  CONFIGURED  VEHICLE  DC  61  BN  PHILOSOPHY 

Jeen-Miche'  Due  in  AGARO  Active  Controls  in  Aircraft  Design 
Nov  1676  6  p  (For  primary  document  see  N79  16664  06  06) 
AvaM  NTIS  HC  A09/MF  A01 

Evolution  of  the  control  configured  vehicle  (CCV)  is  re 
viewed  Functions  of  the  CCV  discussed  include  augmented 
stability  increased  maneuverability  turbulence  alleviation 
reduction  of  static  loads  and  Putter  suppression  J  M  S 

N70 1666 7 1  Douglas  Aircraft  Co  Inc  Long  6each  Calif 
ACTtVC  CONTROL  DC  SION  CRITCRIA 

Robert  B  Heins  and  WMliam  W  Rickard  In  AGARO  Active 
Controls  m  Aircraft  Design  Nov  1978  13  p  refs  (For  primary 
document  see  N79  16864  0B  061 
AvaM  NTIS  HC  A06/MF  A01 

Th#  definition  and  background  of  act  nr*  control  technology 
are  discussed  along  with  the  functions  contemplated  to  be 
performed  by  active  control  systems  The  venous  design  criteria 
for  each  ere  included  and  tha  subject  of  government  regulations 
affecting  aircraft  design  is  covered  J  M  S 

N79 16666#  British  Aircraft  Corp  Preston  (England)  MMitary 
Aircraft  Ow 

CONTROL  CONFIGURED  COMSAT  AIRCRAFT 

BRA  Burns  In  AGARO  Active  Control  in  Aircraft  Design 
Nov  1978  17  p  refs  (For  primary  document  see  N 79  16864 

06  06) 

AvaM  NTIS  HC  A06/MF  ACM 

Tha  affects  of  Active  Controls  Technology  on  combat  aircraft, 
•n  terms  of  weight  reduction  achieved  performance  end  handling 
improvements  are  reviewed  it  it  shown  that  very  significant 
improvements  m  performance  can  be  achieved  with  artificial 
longitudinal  stabMity  coupled  with  automatic  operation  of  combat 
Papa  The  adoption  of  spm  prevention  end  automatic  maneuver 
limitation  wiP  give  carefree  maneuvering  The  combination  of 
th#  performance  and  handling  improvements  will  lead  to  greatly 
increased  operational  capability  The  engineering  features  of  a 
fuN  time  By  by  wire  system  to  achieve  these  ends  are  discussed 
briefly  J  M  $ 

N 79-166661  General  Dynamics/ Fort  Worth.  Tex  Aerospace 
Technology  Dm 

F  IS  MULTI-NATIONAL  FIGHTER 

Charles  A.  Anderson  In  AGARD  Acme  Controls  in  Aircraft 


Design  Nov  1976  IS  p  refs  (For  primary  document  see 
N79  16664  06  06) 

Avail  NTIS  HC  A09/MF  A01 

Th#  F  16  multinational  fighter  flight  control  system  «• 
daaenbad  The  be**  functions  of  tha  Sight  control  system  are 
discuaeed  as  wall  as  the  unique  Natures  such  as  relaxed  static 
longitudinal  stabMity  fly  by  wire  and  aide  stick  pMot  s  controller 
In  addition,  ihe  basic  philosophy  behind  the  aafaction  of  tha 
Bight  control  aysiam  functions  and  unique  features  as  weN  at. 
Right  teat  results  and  future  applications  are  discussed  J  M  S 

N7B- 16676*|  Net  tone!  Aeronautics  and  Space  Adrrurwetration 
Hugh  L  Dryden  Flight  Research  Canter  Edwards  Cahf 
F  6  ACTIVE  CONTROL 

Gary  L  Hartmann.  Gunter  Stain  Kenneth  J  Szeiei  Samuel  R 
Brown  and  Kevin  L  Petersen  In  AGARO  Ac  (me  Control a  m 
Aircraft  Design  Nov  1976  28  p  refs  Prepared  m  cooperation 
with  Honeywell  Systems  and  Res  Canter  Minneapolis  Mmn 
(For  primary  document  sea  N7 9  16864  06  08) 

Avail  NTIS  HC  A08/MF  A01 

An  advanced  flight  control  research  program  conducted  with 
a  modified  F  8C  aircraft  is  daaenbad  Kay  technologies  investigated 
include  system  redundancy  management  and  active  control  laws 
Two  control  law  packages  proposed  for  Right  teat  are  diacuaaad 
The  first  is  tha  control  configured  /*hicle  package  which 
incorporates  command  augmentation  boundary  control,  ride 
smoothing  and  maneuver  Rap  functions  The  second  perhaps  is 
an  edaptwa  conttol  law  based  on  a  peieltet  channel  maximum 
likelihood  estimation  algorithm  The  design  implementation,  and 
flight  test  experiencs  with  both  sets  of  control  laws  are 
described  j  M  S 


NTS- 166719|  National  Aeronautics  and  Space  Administration 
Hugh  L  Dryden  Flight  Research  Canter.  Edwards  Cahf 
HIGHLY  MANEUVERABLE  AIRCRAFT  TECHNOLOGY 
Dwsm  A  Deets  and  Carl  A  Crother  (Rockwall  Intern  Corp 
Los  Angeles)  In  AGARD  Active  Controls  m  Aircreft  Design 
Nov  1976  14  p  refs  (For  primary  document  see  N79  16664 
06-06 1 

Avail  NTIS  HC  A09/MF  A01 

A  remotely  piloted  research  vehicle  IRPRV)  with  active 
controls  designed  to  develop  high  maneuverable  aircraft  technolo 
gies  (HiMAT)  is  described  The  HiMAT  RPRV  is  the  central  element 
in  a  new  method  to  bring  advanced  aircraft  technologies  to  a 
state  of  readiness  The  RPRV  is  well  into  the  construction 
phase  with  Right  test  evaluations  planned  The  closely  coupled 
canard  wing  vehicle  includes  relaxed  static  stability  direct  force 
control  and  a  digital  active  control  system  Noniineanttes  m  the 
aerodynamics  led  to  unusual  demands  on  the  active  control 
systems  For  example,  the  longitudinal  static  margin  is  10-percent 
negative  at  low  angles  of  attack  but  increases  to  30  percent 
negative  at  high  angles  of  attack  and  low  Mach  numbers  The 
design  procedure  followed  and  axpenences  encountered  as  they 
relate  to  the  active  control  features  are  discussed  Emphasis  •• 
placed  on  tha  aspects  most  likely  to  b#  encountered  m  th# 
design  of  s  full  seals  operational  vehicle  in  addition  a  brief 
overview  of  the  Right  control  system  features  unique  to  the 
RPRV  operation  <s  presented  J  M  S 

NTS- 16672*|  National  Aeronautics  and  Space  Administration 
Hugh  L  Dryden  Flight  Research  Canter  Edwards  Calif 

FROFULMON  FLIGHT  CONTROL  INTEGRATION  TECHNOL¬ 
OGY 

Frank  W  Burcham  Jr  In  AGARD  Activa  Controls  m  Aircraft 
Design  Nov  1978  9  p  refs  (Foi  primary  document  see 

N79  16864  08  08) 

Avail  NTIS  HC  A09/MF  A0T 

Tha  propulsion  flight  control  integration  technology  (PROFIT) 
concept  to  be  implemented  on  a  high  performance  supersonic 
twin  engine  aircraft  which  will  make  possible  the  evaluation  of 
a  wide  variety  of  integrated  control  concepts  is  discussed  The 
aircraft  s  inlet,  engine  and  flight  control  systems  are  to  be 
integrated  with  a  digital  computet  The  airplane  control  hardware 
is  to  be  modified  to  provide  the  necessary  capability  for  control 
'esesrch  software  will  be  used  to  provide  AexrbMity  in  the 
control  integration  capability  The  background  for  flight  and 
propulsion  control  system  development  and  probable  future  trends 
ara  daaenbad  Examples  of  integrated  control  research  that  have 
application  to  future  aircraft  designs  are  also  presented  J  M  S 

N79  16678!  British  Aircraft  Corp  Waybndga  (England) 
Commercial  Aircraft  Dtv 
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ACTIV*  CONTROL*  FOR  CIVIL  TRANSPORTS 

M  Mach  to  AOARO  Aetna  Control*  m  Aircraft  Design  Nov 
1*7*  12  p  (For  primary  document  too  N79-16SS4  0*  0*1 

Aval  NTIS  MC  AOS/MF  A01 

The  principle*  involved  in  Active  Control  Technology  (ACT) 
lor  cml  trpntport*  ere  depended  end  estimates  ere  mad*  ol  the 
probaMe  benefm  The  ACT  functions  maneuver  load  alleviation 
pent  load  alleviation,  relaxed  staMtty.  flutter  tuppraaaion.  rid* 
Ru**rty  improvement,  and  fatigue  impiovemam  era  diacuaaad  in 
turn  and  die  problem*  and  benefits  outlined  It  is  concluded 
tM  load  alleviation  approaching  60%  may  be  accepted  a*  a 
target  and  that  direct  operating  coat  of  about  7%  is  posaibl* 
and  wardHvfule  Author 

N79-1M74#  Lockheed  California  Co  Burbank  Structural 

and  Matanal  Dry 

PUCL  COMM RVATI VE  M/NONIC  TMNUONT 

w  A  Stauffer  R  L  Foes  and  J  G  lewolt  In  AGARD  Active 
Control*  in  Aircraft  Design  Nov  1978  13  p  raft  (For  primary 
document  tea  N79  16SS4  08  08) 

Avad  NTIS  HC  A09/MF  A01 

A  fuel  saving  active  control  system  being  developed  for 
commercial  application  of  the  l  101 1  airplane  m  the  early  1980s 
is  rtaarribad  Highlighted  art  features  of  the  TriStar  that  permit 
an  effective  yet  simple  load  relieving  system  to  be  adopted  A 
description  of  the  active  control  system  which  involves  integrated 
movement  of  both  the  aileron  and  horizontal  tail  is  given  The 
toed  relieving  benefits  obtained  and  the  ability  to  increase  wing 
span  without  major  structural  change  are  discussed  The  potential 
fuel  savmga  offered  by  this  system  is  indicated  Comments  on 
the  structure!  design  criteria  established  for  the  system,  the  analytic 
models  employed  in  the  active  controls  analysis,  and  the  initial 
breadboard  control  system  hardware  defined  for  ground  and  flight 
teat  purposes  are  included  Also  described  ara  ground  simulation 
and  Right  test  plans  and  results  and  thoughts  on  furthar  application 
of  active  controls  for  future  consideration  JMS 

N791M7M  Lockheed  Georgia  Co  Manens  C  5  Structural 
Requirements  Dept 
C  BA  LOAD  ALLEVIATION 

T  E  Dwney  In  AGARD  Active  Controls  in  Aircraft  Design 
Nov  1970  f6  p  r*H  { for  primary  document  see  N  79  16864 
08081 

Avan  NTIS  HC  A09/MF  A01 

The  load  alleviation  systems  for  the  C-5A  ara  considered 
The  evolution  of  the  present  load  alleviation  system  is  described 
including  the  system  mechanisation  and  a  simplified  functional 
Mock  diagram  Comparisons  of  analytical  and  Right  teat  measured 
maneuvers  end  continuous  turbulence  loads  are  shown  Compart 
tone  ere  also  shown  for  Active  Lift  Distribution  Control  System 
ON  end  OFF  airplane  response  and  wing  stress  measurements 
obtained  dunng  the  CBA  Service  loads  Recording  Program 
Th%  affects  of  loads  changes  on  fatigue  damage  rata  predictions 
ere  disc eased,  with  particular  emphasis  on  tha  implications  of 
multiple  component  load  changes  i  e  reduced  bending  moments 
end  increased  torsional  moments  JMS 

NTS- 18878#  Rockwell  International  Corp  .  Los  Angeles.  Calif 
Dynamics  Technology  Drv 

s  i  mm  cofrmot 

John  H  Wyket  end  Christopher  J  Borland  In  AGA  *D  Active 
Corn  role  m  Aircraft  Design  Nov  1978  16  p  refs  Our  primary 
document  tea  N79  16864  08  08) 

Avail  NTIS  HC  A08/MF  A01 

The  S-1  aircraft  is  one  of  the  first  aircraft  to  include  a 
control' configured  vehicle  (CCV)  concept  ride  control  in  the  earfy 
design  phases  A  substantial  savings  in  wtight  was  achieved 
with  this  approach  as  compered  to  direct  material  stiffening 
The  desigh  development,  including  system  requirements  and 
mechanisation  deterle  is  discussed  The  design  implementation 
is  also  discussed,  including  hardware  end  installation  details 
FmaNy.  Right  test  performance  evaluations,  comparisons  of 
analytical  end  test  data  system  improvements  and  Right  craw 
evaluations  are  presented  While  the  detailed  information  is 
provided  for  e  system  designed  to  improve  nde  quality  through 
control  of  structural  motion,  it  is  concluded  that  the  technology 
discussed  is  applicable  to  load  relief  and  even  flutter  suppression 
of  flexible  vehicles  military  or  commercial  JMS 


N7S-20137#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pens  (France) 

EXCITATION  AND  ANALYSIS  TECHNIQUE  FOR  FLUTTER 
TESTS 


G  Heidi  (Mesaerschmitt  Boelkow-Blohm  GmbH.  Munich)  and 
M  Steminger  (Mess*  rich  mitt  Boelkow  Blohm  GmbH  .  Munich) 
Jen  1979  31  p  refs  Presented  at  47th  Structures  and  Mater 
Panel  Meeting.  Florence.  Sep  1978 

(AGARD  R  672  ISBN  92  836  1309  6)  Avail  NTIS 

HC  A03/MF  A01 

Excitation  methods  applied  recently  for  flight  flutter  testing 
were  surveyed  Examples  of  excitation  by  frequency  sweep, 
pseudo- random,  harmonic  oscillation  and  control  feedback 
technique  are  given  end  (heir  effectiveness  and  adaption  to  digital 
processing  is  discussed  Experience  with  generating  aerodynamic 
forcas  by  control  surfaces  or  additional  vanes  is  presented  The 
digital  analysis  of  flight  flutter  test  data  is  described  Recommends 
ttons  for  selection  of  analysis  paramaters  and  how  to  avoid  errors 
due  to  digital  processing  are  given  For  data  evaluation  in  flight 
fluttsr  tests  the  autopower  spectrum  and  transfer  and  coherence 
function  are  used  Errors  and  affects  of  digital  Wockwise 
computation  and  analysis  procedures  like  block  overlapping, 
windowing  averaging  or  curve  fitting  are  demonstrated  The  filter 
correlation  and  tha  modal  analysis  technique  are  applied  for 
mode  separation  and  damping  evaluation  based  on  the  above 
mentioned  functions  Practical  experiences  and  examples  from 
wind  tunnel,  flight  and  laboratory  tests  are  discussed  An  on-line 
computer  program  for  realtime  calculation  of  resonance  frequen¬ 
cies  and  damping  factors  is  presented  S  E  S 

N 79  20138#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

AQARD  FLIGHT  TEST  INSTRUMENTATION  SERIES. 
VOLUME  9;  AE  ROE  LA  STIC  FUGHT  TEST  TECHNIQUES 
AND  INSTRUMENTATION 

J  W  G  vanNunen.  ed  and  G  Piazzoli.  ed  Feb  1979  50  p 
(AGARD  AG  160  Vol  9.  ISBN  92-835  131  1  8)  Avail  NTIS 
HC  A03/MF  A01 

The  flight  test  instrumentation  for  determining  the  flutter 
behavior  of  an  aircraft  is  presented  The  mechanism  of  flutter  is 
reviewed  and  the  following  items  are  discussed  ( 1 )  requirements 
which  the  type  of  excitation  should  obey  in  order  to  enable  the 
determination  of  the  flutter  characteristics  (2)  possible  means 
of  excitation.  (3)  appropriate  instrumentation,  and  (4)  data  analysis 
procedures  S  E  S 

N79  201  39#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  FLIGHT 
MECHANICS  PANEL  SYMPOSIUM  ON  STABILITY  AND 
CONTROL 

Charles  H  Chalk  (Calspan  Corp.  Buffalo  N  V)  Jan  1979 
18  p  ref  Symp  held  at  Ottawa.  25  28  Sep  1978 
(AGARD  AR  134  ISBN  92  835- 1 308  6)  Avail  NTIS 
HC  A02/MF  A01 

Some  of  the  possibilities  for  matching  control  systems  and 
characteristics  to  aircraft  mission  requirements  were  examined 
The  technology  of  active  control  concepts  and  CCV  to  operational 
aircraft  is  reported  Questions  concerning  the  operational  needs, 
cost  effectiveness,  reliability,  and  maintenance  of  the  active  control 
concepts  and  CCV  are  discussed  S  E  S 


N79-23S61#  Advisory  Group  for  Aerospace  Research  and 
Oevelopmant.  Pans  (Franca) 

TECHNICAL  EVALUATION  REPORT  ON  THE  FLUID 
DYNAMICS  PANEL  SYMPOSIUM  ON  DYNAMIC  STABILITY 
PARAMETERS 

Lars  E  Ericsson  (LMSC  Sunnyvale.  Calif)  Apr  1979  16  p 

Symp  hela  at  Athens.  22  24  May  1963 

tAGARD-AR  1 37  ISBN  92  835  1320  71  Avail  NTIS 

HC  A02/MF  A01 

An  avaluahon  of  the  symposium  is  given  along  with  the 
presentations  made  in  the  areas  of  wind  tunnel  techniques, 
flight  testing  techniques,  analytical  techniques,  motion  analyses 
and  nonlinear  formulations,  and  sensitivity  and  simulator  studies 
In  addition,  a  workshop  session  and  roundtable  discussion  on 
the  presentations  are  discussed  Conclusions  on  the  state  of  the 
art  and  recommendations  for  future  activity  complete  the 
evaluation  JMS 


N79  2B037#  Advisory  Group  for  Aerospace  Research  and 
Developmeni  Peris  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  2BTH  QUID 
ANCE  AND  CONTROL  PANEL  SYMPOSIUM  ON  GUIDANCE 
AND  CONTROL  DESIGN  CONSIDERATIONS  FOR  LOW 
ALTITUDE  AND  TERMINAL  AREA  FLIGHT 
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M  A  Ostgaard  (AFFDL.  Wright  Patterson  AFB.  Ohio)  Mdr  1979 
13  p  Symp  held  at  Dayton  Ohio.  17  20  Oct  1977 
(AGARO  AR  129  ISBN  92  835  1316  9)  Avail  NTIS 

Leek  of  well  defined  operational  concepts  and  requirements 
are  outlined  for  the  development  efforts  to  fulfill  low  altitude 
operational  needs  and  stimulate  concepts  that  are  cost  effective 
Crew  workload  which  is  the  predominant  factor  m  low  altitude 
operation  is  discussed  The  application  of  control  technology  to 
provide  gust  alleviation  is  presented  S  E  S 

N 79-30 IS##  Advisory  Group  for  Aerospace  Research  and 

Development.  Neuilly  Sur  Seine  (France) 

THE  GUIDANCE  AND  CONTROL  OF  HELICOPTERS  AND 
V/STOL  AIRCRAFT  AT  NIGHT  AND  IN  POOR  VISIBILITY 

May  1979  237  p  refs  Partly  in  ENGLISH  and  FRENCH 

Papers  presented  at  the  Guidance  and  Control  Panel  Symp . 
The  Hague.  9  12  Oct  1978 

(AGARD  CP  258  ISBN  92  835  0238  8)  Avail  NTIS 
HC  A1 1/MF  A01 

The  following  topics  are  discussed  (1)  operational  require 
ments.  (2)  controls  and  displays.  (3)  forward  looking  sansors. 
<41  men/ machine  aspects.  <51  lending  operations  and  systems 
and  (6)  system  implementation  For  individual  titles,  see 
N79  30199  through  N79  30217 

N7S-301SS#  Army  Training  and  Doctrine  Command.  Fort 

Monroe.  Va 

ADDING  THE  CHALLENGE  OF  NAP  OF  THE  EARTH 

Joseph  C  Tirre  In  AGARO  The  Guidance  and  Control  of 
Helicopters  end  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility 
May  1979  5  p  (For  primary  document  see  N79-30198  21-08) 
Avail  NTIS  HC  A 1 1/MF  A01 

In  an  attempt  to  defy  the  law  of  physics  as  it  pertains  to  having 
two  or  more  bodies  occupy  the  same  space  at  the  same  time. 
NAP-of-the  Earth  (NOE)  was  developed  The  problems  of  night, 
weather,  and  NOE  flying  discussed  include  <11  navigation.  (2) 
communication  (3)  aircraft  control.  (4)  wire  detection,  and  (5) 
target  ecquisition/engagement  S  E  S 

N7S30200#  Smiths  Industries  Ltd .  Cheltenham  (England) 

THE  DEVELOPMENT  AND  IN  FLIGHT  EVALUATION  OF  A 
TRIPLEX  DIGITAL  AUTOSTABIUZATION  SYSTEM  FOR  A 
HELICOPTER 

J  Meadows  and  P  Robinson  (RAE.  Farnborough.  Engl  )  In 
AGARD  The  Guidance  and  Control  of  Helicopters  and  V/STOL 
Aircraft  at  Night  and  in  Poor  Visibility  May  1979  22  p  refs 
(For  primary  document  see  N79  30198  21  08) 

Avail  NTIS  HC  A 1 1/MF  A01 

The  program  and  the  triplex  autostabihzation  system  and  its 
installation  in  the  aircraft  were  reviewed  The  final  stages  of 
development,  with  particular  emphasis  on  the  majo'  contribution 
afforded  by  a  comprehensive  systems  rig.  both  to  the  hardware 
and  software  development  program  are  discussed  The  results 
of  in-flight  evaluation  program  including  performance  under 
fault-free  end  simulated  runaway  conditions  A  number  of  problem 
areas  encountered  during  the  initial  phases  of  the  flight  trials 
and  means  to  overcome  these  ere  presented  S  E  S 

N 79-30201 1  Marconi  Elliott  Avionic  Systems  Ltd  Rochester 
(England) 

GOME  ASPECTS  OF  THE  DESIGN  AND  DEVELOPMENT 
OP  THE  MARITIME  AUTOPILOT  MOOES  FOR  THE 
WESTLAND  LYNX  HELICOPTER 

K  S  Snelling  end  M  V  Cook  (Crenfield  Inst  of  Technol  >  In 
AGARD  The  Guidance  and  Control  of  Helicopters  and  V/STOL 
Aircraft  at  Night  and  in  Poor  Visibility  May  1979  18  p  refs 
(For  primary  document  see  N79  30198  21  08) 

Avail  NTIS  HC  A11/MF  A01 

The  stability  augmentation  system  and  the  transition 
autopilot  mode  were  reviewed  The  requirement  for  Sea  State 
filtering  of  the  height  control  signal  is  discussed  The  design 
and  development  of  the  Cable  Angle  and  Cable  Height  hold 
autopilot  modes  that  together  provide  sonar  modes  for  stabilizing 
the  position  of  a  dunking  sonar  SES 


NTS- 30202*1  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton.  Ve 

DESIGN  AND  TESTING  OF  A  REDUNDANT  SKEWED 
INERTIAL  SENSOR  COMPLEX  FOR  INTEGRATED  NAVIGA¬ 
TION  ANO  FUGHT  CONTROL 

R.  E  Ebner  (Litton  Systems.  Inc .  Woodland  Hills.  Calif )  and  W 
E  Howell  In  AGARD  The  Guidance  and  Control  of  Helicopters 


and  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility  May  1979 
13  p  refs  (For  primary  document  see  N79  30198  21  08) 

Avail  NTIS  HC  All/ MF  A01  CSCL  01C 

Requirements  for  a  redundant  strapdown  inertial  sensor 
complex  applied  to  V/STOL  aircraft  as  developed  by  NASA  are 
presented  Flight  test  data  of  a  redundant  skewed  axis  strapdown 
inertial  system  are  given,  demonstrating  the  feasibility  of  the 
primary  design  aspects  This  data  consisted  of  parity  equation 
responses  through  various  flight  conditions,  showing  residual  noise 
levels  on  redundant  gyro  and  accelerometer  comparisons  as  a 
measure  of  minimum  failure  level  detectability,  plus  failure 
isolation  and  navigation  performance  through  several  simulated 
instrument  failures  S  E  S 

N7S  30203#  Dormer  Werke  GmbH  Fnedrichshafen  (West 
Germany) 

SCAN  CONVERTER  AND  RASTER  DISPLAY  CONTROLLER 
FOR  NIGHT  VISION  DISPLAY  SYSTEMS 

H  W  Killian  and  W  Voswmckel  In  AGARD  The  Guidance 
and  Control  of  Helicopters  and  V/STOL  Aircraft  at  Night  and  in 
Poor  Visibility  May  1979  10  p  (For  primary  document  see 

N79  30198  21  08) 

Avail  NTIS  HC  A 1 1/MF  A01 

A  modular  Raster  Display  System  and  ns  functional  modules 
are  described  Digital  scan  conversion  of  images  of  electro  optical 
sensors  and  digital  storage  of  images  with  several  gray  tones 
are  allowed  With  the  help  of  the  digital  symbol  generator  digital 
information  is  converted  into  adequate  symbology  which  again 
can  be  superimposed  on  the  sensor  image  Superposition  of 
two  sensor  images  is  performed  with  the  same  equipment  Some 
technical  features  are  discussed  which  exceed  the  common  modes 
of  current  display  systems  and  may  help  to  support  missions  of 
military  helicopters  flying  low  level  at  poor  visibility  conditions 

SES 

N7S-3Q204#  Army  Avionics  Research  and  Development  Activity. 
Fort  Monmouth.  N  J 

A  P  P  U CATIONS  OF  PATTERN  RECOGNITION  SYSTEMS 
FOR  DAY/NIGHT  PRECISION  AIRCRAFT  CONTROL 

Alfred  Kleider  In  AGARD  The  Guidance  and  Control  of  Helicopters 
and  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility  May  1979 
7  p  refs  (For  primary  document  see  N79-30198  21-08) 

Avail  NTIS  HC  A11/MF  A01 

The  philosophical  and  practical  foundations  for  the  utilization 
of  advanced  technological  developments  in  lasers  and  Charge 
Coupled  Devices  (CCD)  to  provide  light  weight,  low  cost  solutons 
to  theise  problems  in  day/ night  operations  are  explored  The 
special  case  of  weather  limited  visibility  is  presented  and  projected 
operational  parameters  are  discussed  relative  to  near  term 
availability  of  infrared  devices  (IRCCD)  The  concept  of  feature 
extraction  is  explored  using  the  complimentary  one  dimensional 
characteristics  of  wire/ wire-like  obstacles  and  a  1 728  linear  CCD 
Array  as  the  foundation  of  the  Wire  Obstacle  Warning  System 
(WOWS)  presently  in  development  In  this  instance  the  appropriate 
geometrical,  optical,  and  electronic  capabilities  were  combined 
to  provide  a  real  time  automatic  pattern  recognition  system  for 
Nep-of-the- Earth  (NOE)  helicopter  operations  SES 

N7S'3Q206#  Army  Avionics  Research  and  Development  Activity. 
Fort  Monmouth.  N  J 

HETERODYNING  002  LASER  RADAR  FOR  AIRBORNE 
APPLICATIONS 

R  L  Del  Boca  end  R  J  Mongeon  (United  Technol  Res  Center) 
In  AGARD  The  Guidance  and  Control  of  Helicopters  end  V/STOL 
Aircraft  at  Night  end  in  Poor  Visibility  May  1979  17  p  refs 
(For  primary  document  see  N79-30198  21-08) 

Avail  NTIS  HC  A11/MF  A01 

The  design  considerations,  hardware  configuration,  and  test 
results  of  flyable  breadboard  models  are  discussed  which  have 
demonstrated  the  feasibility  of  employing  C02  scanning  laser 
systems  for  wire  detection,  precision  hover.  Doppler  navigation, 
and  terrain  following  S  E  S 

N 79  30206#  Standard  Elektrik  Lorenz  AG,  Stuttgart  (West 

Germany) 

A  SELF  CONTAINED  COLLISION  AVOIDANCE  SYSTEM  FOR 
HELICOPTERS 

S  Bloch.  G  Hoefgen.  and  D  zurHeiden  In  AGARD  The  Guidance 
and  Control  of  Helicopters  and  V/STOL  Aircraft  at  Night  and  in 
Poor  Visibility  May  1979  6  p  refs  (For  primary  document 

see  N79-30198  21  08) 

Aver)  NTIS  HC  A11/MF  AO? 

A  proposed  solution  to  the  problem  of  obstacle  detection 
end  collision  warning  pertaining  to  the  operation  of  helicopters 
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at  low  attitude  and  within  a  formation  is  described  A  simple 
yet  effective  algorithm  is  used  in  order  to  assess  the  collision 
hazard  posed  by  stationary  obstacles  as  well  as  other  helicopters 
m  the  proximity  of  the  protected  aircraft  The  raw  data  needed 
(range  and  closing  speed!  rs  provided  by  a  35  GHz  versatile 
low  cost  FM/CW  tadar  that  was  originally  developed  for  the 
protection  of  road  vehicles  With  the  exception  of  the  antenna 
assembly  only  minor  modifications  are  needed  in  order  to  make 
this  radar  fit  the  requirements  of  an  airborne  anti  collision 
system  Author 

N79- 30207#  Ferranti  Ltd  Edinburgh  (Scotland)  Radar 

Group 

A  HELICOPTER  HIGH  DEFINITION  ROTOR  RLAOE  RA 
OAR 

C  M  Steward  /n  AGARD  .The  Guidance  and  Control  of 
Helicopters  and  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility 
May  1979  10  p  ref  (For  primary  document  see  N79-30198 

21  08) 

Avail  NTIS  HC  A11/MF  A01 

By  installing  a  radar  aerial  within  the  rotor  blade,  a  sensor 
having  unique  capabilities  for  the  operation  of  helicopters  in 
darkness  or  bad  weathei  can  be  provided  A  description  of  such 
a  system  is  given  outlining  the  factors  affecting  the  choice  of 
the  principal  radar  parameters  and  their  interaction  with  the 
helicopter  rotor  design  Examples  of  the  high  definition  pictures 
from  the  display  are  shown  with  the  appropriate  section  of  map 
for  comparison  and  some  suggestions  are  made  on  operational 
roles  where  such  a  radar  system  would  have  particular  advan 
•  ages  Author 

N79-3020B#  Naval  Air  Development  Center.  Warminster.  Pa 

DESIGN  PROCEDURE  FOR  AIRCREW  STATION  LABELING 
SELECTION  AND  ABBREVIATION 

Patrick  M  Curran  and  Norman  E  Lane  In  AGARD  The  Guidance 
and  Control  of  Helicopters  and  V/STOL  Aircraft  at  Night  and  in 
Poor  Visibility  May  1979  16  p  refs  (For  primary  document 

see  N79  30198  21  08) 

Avail  NTIS  HC  A11/MF  A01 

Methods  are  described  of  preparing  the  functional  statements 
of  what  where  when  and  how  the  operator  should  act  upon 
gathering  information  on  a  characteristic  of  a  system/ subsystem 
or  component  The  usage  of  common  labeling  of  associated 
controls  and  displays  is  presented  as  well  as  specific  procedures 
for  abbreviating  display/ control  labels  M  M  M 

N79  30209#  Royal  Aircraft  Establishment  Farnborough 
(England)  Flight  Systems  Dept 

SUBJECTIVE  ASSESSMENT  OF  A  HELICOPTER  APPROACH 
SYSTEM  FOR  IFR  CONDITIONS 

H  Howells  In  AGARD  The  Guidance  and  Control  of  Helicopters 
and  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility  May  1979 
7  p  refs  (For  primary  document  see  N79  30198  21-081 
Avail  NTIS  HC  A11/MF  A01 

The  contribution  of  subjective  assessment  techniques  used 
in  the  flight  evaluation  of  3  azimuth  approach  guidance  laws 
presented  on  crosspotnters  of  electromechanical  instruments  in 
a  fully  stabilized  helicopter  is  outlined  The  pilots  were  instructed 
to  confine  their  attention  to  monitoring  the  instruments  within 
the  cockpit  as  a  safety  pilot  was  earned  The  use  of  subjective 
assessment  techniques  in  conjunction  witn  the  interpretation  o* 
radar  plots  and  comments  of  an  airborne  trials  observer,  provide 
a  type  of  information  not  obtainable  from  other  sources  The 
technique  although  used  here  on  electromechanical  instruments, 
would  be  equally  applicable  to  an  assessment  of  electro  optical 
displays  M  M  M 

N 79 -302 10#  Army  Avionics  Research  and  Development  Activity. 
Fort  Monmouth.  N  J 

THE  IMPACT  OF  A  MULTI  FUNCTION  PROGRAMMABLE 
CONTROL  DISPLAY  UNIT  IN  AFFECTING  A  REDUCTION 
OF  PILOT  WORKLOAD 

Bernard  S  Gurman  In  AGARD  The  Guidance  and  Control  of 
Helicopters  and  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility 
May  1979  8  p  refs  )For  primary  document  see  N79  30198 

21  08) 

Avail  NTIS  HC  A11/MF  A01 

Three  digitally  addressed  Multi- Legend  Display  Switches 
(MLD/S1  which  employ  different  mechanizations,  and  the 
incorporating  of  these  MlO/S's  in  a  multi  purpose  programmable 
Control  Display  Unit  ICOU)  are  described  Several  programs  are 
cited  which  logically  led  to  the  development  of  the  Multi  Legend 
Display  Switches  and  the  COU  These  programs  and  that  possible 
applications  are  presented  Developments  that  lead  to  the 


reduction  of  pilot  workload  and  improve  overall  pilot/ vehicle 
parlotmance  are  pointed  out  M  M  M 

N 79*90211#  GIE  ISPENA.  Pam  (France) 

THE  EQUIPMENT  SYSTEM  INTERFACE  IN  AN  ANTITANK 
HELICOPTER  AT  NIGHT  (ETUDE  DTNTERFACE  EQUIPAGE 
SYSTEMS  DANS  UN  HELICOPTERS  ANTI  CHAR  DE 
NUtT) 

G  Fertet  and  J  L  Mascle  In  AGARD  The  Guidance  and 
Control  of  Helicopters  and  V/STOl  Aircraft  at  Night  and  in  Poor 
Visibility  May  1979  10  p  In  FRENCH  (For  primary  document 
see  N79  30198  21  08) 

Avail  NTIS  HC  A1  1/MF  A01 

A  direct  consequence  of  the  growing  complexity  of  modern 
aircraft  missions  is  the  increase  of  equipment  workloads,  which 
can  reach  a  critical  level  m  many  cases  It  is  important  to  consider 
this  problem  from  the  beginning  of  the  aircraft  definition  stage 
so  that  some  really  integrated  solutions  which  guarantee  maximum 
operational  efficiency  can  be  proposed  for  the  equipment  system 
interface  Such  a  step  requires  the  adoption  of  a  rigorous, 
systematic  work  method  that  is  capable  of  accounting  for 
diverse  data  such  as  technological  constraints  or  operational 
requirements  in  order  to  obtain  optimal  solutions  A  methodology 
used  m  the  study  of  the  equipment  system  interface  for  an  antitank 
helicopter  capable  of  performing  its  mission  by  day  as  well  as 
by  night  is  presented  The  technique  distinguishes  five  stages  m 
the  iterative  process,  thus  permitting  progressive  improvement 
«n  the  definition  of  the  interface,  as  a  function  of  the  difficulties 
considered  at  different  stages  Transl  by  A  R  H 

N 79- 302 12#  Naval  Air  Systems  Command  Washington  D  C 
Advanced  Aircraft  Development  and  Systems  Objectives  Office 
PROJECT  NAVTOLAND  (NAVY  VERTICAL  TAKEOFF  AND 
LANDING  CAPABILITY  DEVELOPMENT) 

Thomas  S  Momiyama  In  AGARD  The  Guidance  and  Control 
of  Helicopters  and  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility 
May  1979  20  p  refs  (For  primary  document  see  N79-30198 
21  08) 

Avail  NTIS  HC  A11/MF  A01 

The  U  S  Navy  s  integrated  systems  approach  to  improve 
the  helicopter  and  fixed-wing  VSTOL  aircraft  operational 
capabilities  at  sea  and  in  tactical  sites  is  described  The  current 
capability  is  limited  to  generally  400  foot  ceiling  and  one  mile 
visibility  to  200  foot  and  1/2  mile  weather  minima  due  to 
elementary  flight  control  systems  or  leek  of  precision  approach 
and  landing  guidance  Inability  to  cope  with  ship  motions  limits 
the  small  air  capable  ship  operations  generally  to  Sea  State  3 
The  NAVTOLAND  pioject  goals  ere  zero  ceiling  end  1/8  mile 
visibility  weather  minima  end  Sea  State  5  operation  An  integrated 
development  of  the  aircraft  flight  control  and  display  systems  to 
provide  flying  qualities  with  satisfactory  level  of  pilot  workload 
and  the  shipboard  and  tactical  site  installed  guidance  systems 
and  visual  landing  aids  to  effect  precision  m  touchdown  is  applied 
toward  improvement  of  the  helicopter  and  AV  8  HARRIER 
operations  and  toward  development  of  ail  weather  end  rough 
sea  operations  of  all  future  Navy  and  Marine  Corps  VSTOL 
aircraft  M  M  M 

N 79  30213#  Bodenseewerk  Gereetetechmk  GmbH.  Ueberlin 
gen  (West  German/) 

GCU.  THE  GUIDANCE  AND  CONTROL  UNIT  FOR  ALL 
WEATHER  APPROACH 

Hartmut  Boehret  In  AGARD  The  Guidance  and  Control  of 
Helicopters  end  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility 
May  1979  11  p  refs  (For  primary  document  see  N79  30198 

21  08) 

Avail  NTIS  HC  A11/MF  A01 

The  guidance  and  control  unit  GCU  development  by  Boden 
seewerk  and  sponsored  by  the  German  Ministry  of  Defense 
demonstrated  in  flight  test  the  improvements  of  future  landing 
procedures  The  shod  captured  steep  approach  paths  generated 
by  the  GCU  can  be  flown  manually  with  the  flight  director 
instrument  due  to  the  high  accuracy  of  signal  processing  by 
means  of  Kalman  filter  techniques  The  technical  equipment  is 
presented  and  the  flight  test  results  are  discussed  M  M  M 
N79-30214#  Me  Donnell -Douglas  Corp  St  Louis  Mo  Electron 
ics  Branch 

SIMULATION  AND  STUDY  OF  V/STOL  LANDING  AIDS  FOR 
U9MC  AV  9  AIRCRAFT 

W  E  Bode.  R  A  Kendrick  and  E  J  Kane  In  AGARD  The 
Guidance  and  Control  of  Helicopters  end  V/STOL  Aircraft  at 
Night  and  in  Poor  Visibility  May  1979  16  p  <For  primary 

document  see  N79-30198  21  08) 

Avail  NTIS  HC  A 1 1/MF  A01 
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Motion  base  Simula? -on*.  flown  by  USMC  Harriot  pilots,  in 
which  600  low  spaad  »K  approaches  to  a  forward  site  and 
ship  were  made  Glideelope  angles  from  3  degrees  to  9  degrees 
were  simulated  and  flown  both  head  up  and  head  down  An 
attitude  hold  autopilot  was  evaluated  and  flight  director  steering 
was  studied  The  effects  of  crosswind  turbulence  sea  state  and 
system  errors  were  included  m  the  simulation  Visual  landing 
aids  tor  ships  and  forward  sites  were  devised  and  aircraft  and 
ground/  ship  based  equipment  selected  At  the  heart  of  the  study 
was  the  evaluation  by  the  pilots  of  the  degree  of  improvement 
offered  by  the  simulated  landing  aids  M  M  M 

N 79  30216#  Dormer  Werke  GmbH.  Friedrichsbafen  (West 

Germany) 

IMPLEMENTATION  OF  FLIGHT  CONTROL  IN  AN  INTE 
GRATED  GUIDANCE  AND  CONTROL  SYSTEM 

H  J  Bangen  W  Hoffmann  and  W  Metzdorff  In  AGARD 
The  Guidance  and  Control  of  Helicopters  and  V/STOL  Aircraft 
at  Night  and  in  Poor  Visibility  May  1979  11  p  refs  (For 

primary  document  see  N79  30198  21  08) 

Avail  NTIS  HC  A11/MF  A01 

The  hardware  and  software  technology  is  presented  as  it  is 
required  to  solve  the  control  problem  in  the  integrated  helicopter 
guidance  and  control  system  M  M  M 

NTS- 302  IS#  Societe  de  Fabrication  d'lnstruments  de  Mesure 
SFIM.  Massy  (France) 

STABILIZING  ELECTRO  OPTICAL  SYSTEMS  ON  HELICOP 
TEAS  (STABILISATION  DEB  SY8TEME8  ELECTRO 
OPTIQUES  BUR  HEUCOPTERES] 

Dominique  dePonteves  In  AGARD  The  Guidance  and  Control 
of  Helicopters  and  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility 
May  1979  5  p  In  FRENCH.  tNGLISH  summary  (For  primary 
document  see  N79-30198  21  08) 

Avail  NTIS  HC  A11/MF  A01 

Tha  stabilization  of  both  the  APX-BEZU  M260  gyrostabilized 
sights  used  for  surveillance  and  the  aiming  of  antitank  missiles, 
and  the  APX  M397  sight,  used  with  an  IR  goniometer  to  aim 
the  HOT  missile,  is  mplemented  by  a  mechanical  relation  between 
a  mirror  and  a  conventional  gyro  The  development  of  infrared 
sensors  neading  large  optical  aperture  led  to  the  design  and 
implementation  of  a  two  axis  tuned  gyro  which  can  be  used 
either  a»  a  free  gyro  or  as  a  rate  gyro  Its  performance  allows 
the  stabilization  of  the  most  performing  optical  sensors  with  a 
MTF  degradation  of  not  more  than  15  percent  Preliminary  flight 
tests  were  performed  on  en  electro -optical  system  which  combines 
a  TV  camera  with  a  very  high  focal  length,  a  laser  range  finder, 
and  a  twin-focal  FLIR  in  order  to  determine  its  feasibility  for 
aiming  a  weapon  aiming  system  suing  8  to  13  microns  bend 
Transfer  functions  are  discussed  A  R  H 

N7S-30217#  Rockwell  International  Corp  .  Cedar  Rapids.  Iowa 
Collins  Government  Avonics  Div 

AN  AO  VANCE  O  GUIOANCE  AND  CONTROL  SYSTEM  FOR 
RESCUE  MELICOPTEBS 

Kenneth  W  McElreeth  In  AGARD  The  Guidance  and  Control 
of  Helicopters  and  V/STOL  Aircraft  at  Night  and  in  Poor  Visibility 
May  1979  17  p  (For  primary  document  see  N79-30198  21-08) 
Avail  NTIS  HC  A11/MF  A01 

After  identifying  the  tasks  in  accomplishing  a  search  and 
rescue  mission.  Rockwell -Collins  established  guidelines  and 
priorities  for  designing  and  integrating  the  system  elements  The 
development  of  the  avionics  system  architecture  is  reported  and 
the  features  of  each  element  which  contribute  to  the  adverse 
weather  capability  of  the  integrated  system  are  described 

M  M  M 


NTS- 302 IB#  Advisory  Group  for  Aerospace  Research  and 
Devalopment.  Neuilly  Sur Seine  (France) 

STABILITY  AND  CONTBOL 

May  1979  359  p  refs  In  ENGLISH  end  FRENCH  Presented 
at  the  Flight  Mech  Panel  Symp  on  Stability  and  Control.  Ottawa. 
25  28  Sep  1978 

(AGARD  CP  260  ISBN  92  835  0239  6)  Avail  NTIS 
HC  A16/MF  A01 

The  fundamental  relationship  between  the  use  of  advanced 
control  concepts  and  appropriate  aircraft  design  is  considered 
Experiences  in  stability  and  control,  the  application  of  active 
control  and  the  general  problems  concerning  its  use.  including 
those  of  mathematical  models  and  results  obtained  with  control 


configured  vehicles  are  discussed  Criteria  for  satisfactory  behavior 
of  aircraft  with  advanced  stability  a  id  control  systems  and  the 
participation  of  the  pilot  are  included  For  individual  titles,  see 
N79  30219  through  N79  30243 

N 79-30219*#  National  Aeronautics  and  Space  Administration. 
Washington.  D  C 

SYSTEMS  IMPLICATIONS  OF  ACTIVE  CONTROLS 

Peter  R  Kurzhals  In  AGARD  Stability  and  Control  May  1979 

16  p  refs  (For  primary  document  see  N79  30218  21-08) 

Avail  NTIS  HC  A16/MF  A0 1 

Control  configured  vehicle  design  and  system  considerations 
are  outlined  and  representative  applications  of  active  control  for 
fighter  and  transport  aircraft  are  summarized  Specific  examples 
include  relaxed  static  stability  and  angle  of  attack  limiting  on 
the  F-16.  envelope  limiting  and  ride  smoothing  on  the  F-8 
maneuver  load  and  control  and  relaxed  static  stability  on  the 
L-101 1.  load  alleviation  for  the  C-5.  and  B-1  ride  control  Principal 
features,  problem  areas,  and  mechanization  trends  for  these  and 
projected  future  active  control  applications  are  outlined  J  M  S 

NTS  30220#  Lockheed  Missiles  and  Space  Co  ,  Sunnyvale.  Calif 

A  SUMMARY  OF  AGARD  FOR  MEETING  ON  DYNAMIC 
STABILITY  PARAMETERS 

L  E  Ericsson  In  AGARD  Stability  and  Control  May  1979 
23  p  refs  (For  onmary  document  see  N79-30 218  21-08) 

Avail  NTIS  HC  A16/MF  A01 

Wind  tunnel  and  flight  testing  techniques,  analytical  tech¬ 
niques.  including  motion  analysis  and  nonlinear  formulations  were 
covered  along  with  sensitivity  and  simulator  studies  to  assess 
the  importance  of  the  various  dynamic  stability  parameters, 
including  cross  coupling  effects  between  lateral  and  longitudinal 
degrees  of  freedom  The  extent  to  which  the  practice  of  decoupling 
lateral  and  longitudinal  degrees  of  freedom  must  be  abandoned 
was  addressed  It  was  decided  that  when  describing  the  vehicle 
dynamics  of  advanced  aircraft  and  aerospace  vehicles,  which 
perform  sustained  operations  at  high  angles  of  attack,  the  cross 
coupling  effects  are  usually  significant,  and  lateral  and  longitudinal 
degrees  of  freedom  must  be  considered  together  J  M  S 

NTS- 30221#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

STRUCTURAL  ASPECTS  OF  ACTIVE  CONTROLS 
Roger  Destuynder  In  AGARD  Stability  and  Control  May  1979 
12  p  refs  In  FRENCH;  ENGLISH  summary  (For  primary  document 
see  N79  30218  21  08) 

Avail  NTIS  HC  A16/MF  A01 

Various  papers  presented  at  the  specialists  meeting  sponsored 
by  the  Structures  and  Materials  Panel  m  Lisbon  (1977)  are 
summarized  Emphasis  is  placed  on  the  following  main  points 

(1)  the  use  of  preliminary  simple  calculations  to  cove?  the 
different  configurations  and  the  possible  control  laws. 

(2)  improvement  with  the  help  of  corrections  obtained  by  wind 

tunnel  tests,  and  (3)  proof,  through  flight  test  or  wind  tunnel 
test,  of  the  validity  of  the  solution  Progress  in  flutter  suppression 
obtained  at  ONER  A  is  also  reported  A.R  H 
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CONTROL  OF  MISSILE  AIRFRAMES 

Derek  J  Frary  In  AGARD  Stability  and  Control  May  1979 
16  p  refs  (For  primary  document  see  N79-30218  21-08) 
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The  mam  differences  between  manned  aircraft  and  missiles 
and  tha  approach  to  the  design  of  missile  airframe  control  systems 
is  presented  The  requirements  placed  on  airframe  control  loops 
by  guidance  systems  are  described  to  illustrate  the  advantages 
of  using  a  neutrally  stable  airframe  Various  airframe  control 
systems  in  current  use  are  reviewed,  showing  how  active  control 
technology  is  applied  to  missile  systems.  Design  factors  such  as 
body  flexure  and  nonlmearities  are  discussed  Also  included  is  a 
brief  description  of  some  typical  airframe  control  systems  and 
avionics  loops  which  are  used  for  unmanned  aircraft  J  M  S 
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ENHANCED  FIGHTER  MISSION  EFFECTIVENESS  BV  USE 
OF  INTEGRATED  FLIGHT  SYSTEMS 

John  H  Watson  end  Willie  S  Bennett  In  AGARD  Stability 
end  Control  May  1979  13  p  reft  (For  primary  document  see 
N79  30218  21-081 
Avail  NTIS  HC  A16/MF  A01 

The  performance  ol  the  modern  lighter  aircraft  and  itt  Eight 
eyetems  it  discussed  Improvement  in  effectiveness  through  proper 
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functional  integration  of  thf,  pilot,  his  crew  station  and  the  flight 
systems  is  emphasized  The  incorporation  of  advanced  control 
modes,  the  integration  of  avionic  systems  and  the  flight  control 
systems,  and  the  unification  of  all  aircraft  functions  under  the 
control  of  a  flight  management  system  are  among  the  factors 
considered  J  M  S 
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RESULTS  RELATED  TO  SIMULATED  AND  IN  FLIGHT 
EXPERIMENTATION  WITH  AN  ELECTRIC  FLIGHT  CON 
TROL  SYSTEM  THAT  CAN  BE  GENERALIZED  (RESULTATS 
RELATIFS  A  ^EXPERIMENTATION  8UR  SIMULATE  UR  ET 
EN  VOL  DUN  SYSTEMS  DE  COMMANDES  DE  VOL 
ELECTRIQUES  G ENERALI SABLE S| 

A  Cazenave  and  J  Irvoas  In  AGARD  Stability  and  Control 
May  1979  21  p  In  FRENCH  (For  primary  document  see 

N79  30218  21  08) 
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Studies  of  the  performance  of  a  transport  aircraft  with 
slender  airfoils  whose  longitudinal  stability  is  assured  by  the 
use  of  elevators  show  the  advantage  of  moving  back  the  center 
of  gravity  in  order  to  improve  finesse  at  low  speeds,  the  optimal 
centering  is  located  beyond  the  operationally  acceptable  rear 
limit  for  handling  with  classical  flight  controls  An  electric  flight 
control  system  which  permits  control  under  conditions  of 
pronounced  instability  across  the  control  stick  was  designed, 
used  in  a  simulator,  and  then  flight  tested  on  the  TSS  Concorde 
The  form  of  the  control  laws  considered  is  described  as  well  as 
the  improvements  made  after  the  simulation  Characteristics  and 
the  results  obtained  in  flight  are  presented  and  compared  to 
predictions  Transl  by  A  R  H 

N79-30225#  Northrop  Corp  .  Hawthorne.  Calif  Aircraft  Corp 

IMPROVEMENT  OF  FIGHTER  AIRCRAFT  MANEUVERABIL 
ITY  THROUGH  EMPLOYMENT  OF  CONTROL  CONFIGURED 
VEHICLE  TECHNOLOGY 

Janusz  Stalony-Dobrzanski  and  Naren  Shah  In  AGARD  Stability 
and  Control  May  1979  22  p  refs  (For  primary  document  see 
N79  30218  21  08) 
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The  control  configured  vehicle  (CCV)  design  concept  employ 
mg  concurrently  the  traditional  disciplines  as  well  as  full  authority 
automatic  control  system  design,  is  shown  to  offer  a  very  large 
combat  performance  improvement  over  conventional  design 
approach  This  improvement  is  due  primarily  to  the  freedom, 
under  CCV  concept,  of  designing  statistically  longitudinally 
unstable  configurations  The  configuration  selected  for  the 
evaluation  is  a  tailless  clipped  delta  employing  advanced 
structure  and  engine  technologies  The  performance  gains  are 
achieved  simultaneously  with  decreased  aircraft  and  fuel  weight 
for  the  same  mission  The  feasibility  of  designing  a  stability  and 
command  augmentation  (SCAS)  for  the  statically  unstable 
configurations  is  demonstrated  The  full  authority  SCAS  provides 
excellent  flying  qualities  in  general  flying  and  target  tracking 
modes  The  departure  prevention  feature  permits  true  head-out-of- 
cockpit  flying  without  the  pilot  having  ever  to  consult  flight 
instruments  for  safety  The  system  was  evaluated  extensively  on 
a  moving  base  simulator  The  practical  limitations  to  the  degree 
of  static  instability  are  discussed  J  M  S 
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LATERAL  STABILITY  AT  HIGH  ANGLES  OF  ATTACK, 
PARTICULARLY  WING  ROCK 

A  Jean  Ross  In  AGARD  Stability  and  Control  May  1979 
19  p  refs  (For  primary  document  see  N79  30218  21  08) 
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The  Gnat  aircraft  exhibits  wing  rock  at  high  subsonic  Mach 
numbers,  but  the  onset  of  wing  rock  is  delayed  to  higher  angles 
of  attack  if  fuel  tanks  are  carried  on  the  wings  Flight  responses 
of  Dutch  roll  and  wing  rock  oscillations  in  steady  turns  were 
analyzed  to  give  the  variation  of  the  stability  derivatives  with 
angles  of  attack  at  various  Mach  numbers  for  both  aircraft 
configurations  The  results  show  that  the  onset  of  wing  rock 
occurs  when  the  damping  of  the  Dutch  roll  mode  is  zero,  due 
mainly  to  loss  in  damping-m-roll  derivative  at  high  angle  of 
attack  The  stability  derivatives  from  flight  tests  were  compared 
with  wind  tunnel  results,  and  show  the  same  trends  with  angle 
of  attack  The  values  of  the  linear  derivatives  were  used  as  a 
basis  for  evaluating  the  effects  of  various  added  aerodynamic 
nonlinearities.  both  to  explore  the  possible  mechanisms  for  the 
limit  cycle  type  of  wing  rock  responses,  and  to  calculate  the 


changes  in  response  due  to  an  idealized  stability  augmentation 
system  Author 
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STALL  BEHAVIOUR  EVALUATION  FROM  FUGHT  TEST 
RESULTS 

G  Sachs  and  H  Wuennenberg  (Dormer  Werke  GmbH, 
Friedrichshafen)  In  AGARD  Stability  and  Control  May  1979 
9  p  refs  (For  primary  document  see  N79-30218  21-08) 
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By  comparing  the  dynamic  stall  behavior  of  a  combat  aircraft 
with  a  simulation,  a  special  type  of  discrepancy  in  roll  was 
found  The  simulation  was  based  on  the  best  wind  tunnel  data 
available  The  examination  leads  to  the  conclusion,  that  the 
aircraft  is  disturbed  by  random-type  fluctuation'  forces  and 
moments  The  order  of  magnitude  was  estimated  from  the 
scattering  region  of  the  wind  tunnel  data  beyond  C  sub  L  max 
By  introducing  these  effects  into  the  mathematical  model  it  was 
possible  to  simulate  the  pilot  in  the  loop  dynamic  stall  behavior 
with  the  aid  of  a  simple  mathematical  pilot  model  For  a  general 
application  in  the  design  stage  of  a  new  project,  new  wind 
tunnel  test  techniques  including  the  measurement  of  the  time 
dependent  parameters  will  be  necessary  Author 

N79-30228#  Marconi- Elliott  Avionic  Systems  Ltd.,  Rochester 
(England)  Flight  Controls  Div. 

HYBRID  COMPUTER  INVESTIGATION  OF  DISCRETE  GUST 
AND  WINDSHEAR  EFFECTS  ON  AUTOMATIC  LANDING 
SYSTEM  PERFORMANCE 

K  W  Rosenberg  In  AGARD  Stability  and  Control  May  1979 
14  p  refs  (For  primary  document  see  N79-30218  21-08) 
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A  hybrid  computer  investigation  is  described  which  includes 
a  search  loutme  which  allows  the  gust  parameters  and  point  of 
application  of  the  gust  to  be  varied  so  that  the  limiting  touchdown 
range  and  vertical  velocity  for  a  given  gust  intensity  can  be 
determined  The  results  are  discussed  and  compared  with  the 
performance  assessment  using  conventional  certification  criteria 
The  feasibility  of  this  method  as  a  general  design  tool  for  flight 
control  systems  is  also  discussed.  Author 

N79  30229#  Techmsche  Hogeschool.  Delft  (Netherlands).  Dept, 
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AIRCRAFT  RESPONSE  TO  WINDSHEARS  AND  DOWN 
DRAUGHTS 

J  C  vanderVaart  In  AGARD  Stability  and  Control  May  1979 
16  p  refs  (For  primary  document  see  N79-30218  21-08) 
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After  a  short  review  of  current  methods  of  modelling  low 
altitude  random  atmospheric  turbulence  and  variations  of  mean 
wind  with  altitude  (windshears).  a  description  is  given  of  an 
analytical  method  to  find  deterministic  wind  or  turbulence  time 
histories  that  cause  largest  deviations  of  aircraft  motion  variables 
Some  numerical  examples  illustrate  that  small  variations  of  wind, 
in  particular  of  horizontal  wind,  may  cause  relatively  large 
deviations  relative  to  a  desired  aircraft  trajectory.  Finally,  it  is 
shown  that  the  problem  of  finding  worst  case'  response  to 
deterministic  changes  in  wind  can  be  reduced  to  that  of  the 
statistics  of  a  random  white  noise  driven  linear  system  Author 
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GUST  ALLEVIATOR  FEASIBILITY  STUDY  FOR  G91Y 

R  Caiabelli  In  AGARD  Stability  and  Control  May  1979  12  p 
ref  (For  primary  document  see  N79-30218  21-08) 
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A  feasibility  study  was  earned  out  of  an  active  system  to 
alleviate  the  turbulence  effects  on  a  light  attack  aircraft  during 
the  penetration  phase  of  a  ground  attack  mission  The  study 
was  tailored  to  the  G91Y  and  the  conclusions  were  that 
proceeding  through  an  experimental  research  by  developing  a 
flying  prototype  would  be  preferable  The  risks  implicit  in  the 
achievement  of  the  required  accuracy  in  measuring  the  gust 
velocity  were  very  high  The  proposed  system  works  on  two 
axes.  An  open  loop  subsystem  driven  by  the  normal  component 
of  the  gust  velocity  on  the  pitch  axis  and  a  roll  damper  on  the 
lateral  is  indicated  as  an  adequate  solution  to  meet  profitable 
cockpit  g'  reductions  and  weapon  delivery  accuracy  improvement 
as  well  RES 
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DESIGN  CONSIDERATIONS  FOR  RELIABLE  FBW  FUGHT 
CONTROL 

James  K  Ramege  and  James  W  Morris  In  AGARO  Stability 
and  Control  May  1979  15  p  refs  (For  primary  document  see 
N79  30218  21  08) 
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Critical  design  considerations  which  both  aircraft  designers 
and  flight  control  systems  engineers  must  bear  in  mind  in  the 
design  and  implementation  of  fly  by  wire  flight  control  systems 
are  presented  R  E  S 
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OPEN/CLOSED  LOOP  IDENTIFICATION  OF  STABILITY  AND 
CONTROL  CHARACTERISTICS  OF  COMSAT  AIRCRAFT 

R  Koehler  and  M  Marchand  In  AGARD  Stability  and  Control 
May  1979  1 1  p  (For  primary  document  see  N79-30218  21-08) 
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General  aspects  of  assessing  flying  qualities  of  augmented 
aircraft  using  system  identification  methods  are  discussed  The 
aircraft  under  test  was  equipped  with  a  stability  augmentation 
system  which  had  a  complex  dynamic  behavior  The  dynamics 
influenced  the  flying  qualities  as  well  as  the  applicability  of 
investigation  methods  Therefore,  the  influence  and  recogmzability 
of  the  stability  augmentation  system  dynamics  on  handling  quality 
evaluations  and  system  identifications  were  inquired  and 
pclot-m-the-loop  investigations  were  made  using  the  system 
identification  results  RES. 
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OYNAMIC  WINDTUNNEL  SIMULATION  OF  ACTIVE 
CONTROL  SYSTEMS 

P  G  Hamel  and  8  Krag  In  AGARD  Stability  and  Control 
May  1979  10  p  refs  (For  primary  document  see  N79  30218 
21-08) 
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Research  studies  were  conducted  to  demonstrate  the 
application  potential  of  dynamic  simulation  in  a  wind  tunnels 
test  facility  Elastic  mode  control  and  ride  smoothing  systems 
were  scaled  to  model  frequency  and  tested  in  a  3  m  subsonic 
gust  wmdtunnel  An  open  loop  active  control  nde  smoothing 
system  was  optimized  for  the  Dormer-TNT  tight  transport  aircraft 
experimental  program  Dynamic  wind  tunnel  flight  tests  of  this 
program  were  successfully  completed  RES 

N79-30234#  Messerschmitt-Boelkow-Blobm  GmbH.  Otto- 
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STABILITY  AND  CONTROL  ASPECTS  OF  THE  CCV  F104C 
H  Beh.  U  Korte.  and  G  Loebert  In  AGARD  Stability  and 
Control  May  1979  18  p  refs  (For  primary  document  see 
N79-30218  21  08) 
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The  control  configured  vehicle  and  its  implementation,  and 
the  design  of  the  control  laws  are  described  The  superior  flight 
performance  of  the  control  configured  vehicle-flight  control  system 
is  compared  with  that  of  the  basic  F  104G  on  the  basis  of 
simulator  results  The  validity  of  these  results  was  demonstrated 
by  comparison  of  the  principal  characteristics  of  longitudinal  and 
lateral  motion  measured  in  flight  with  the  corresponding  predicted 
values  R  E  S 
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OE6IGN  GUIDANCE  FROM  FIGHTER  CCV  FLIGHT  EVALUA 
TIONS 

Frank  R  Swortzel  and  Jack  D  McAllister  (Gen  Dyn  /Ft  Worth, 
Tex)  In  AGARD  Stability  and  Control  May  1979  21  p  refs 
(For  primary  document  see  N79-30218  21-08) 
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Flight  control  of  the  Fighter  Control  Configuration  Vehicle 
(CCV)  marked  the  first  exploitation  of  six  degree-of  freedom  flight 
control  concepts  for  a  new  way  to  fly.  An  87  flight.  125  flight 
hour  test  was  conducted  on  a  modified  YF-16  Validation  of  the 
new  control  concepts  was  accomplished  and  significant  capabili¬ 
ties  to  improve  overall  mission  effectiveness  of  fighter  aircraft 
were  demonstrated  The  program  also  included  pilot  evaluation 
of  the  CCV  control  modes  applied  to  air-to-air  and  air-to-ground 
mission  oriented  tasks  Resulting  control  features  included  direct 
force  control,  independent  fuselage  aiming  and  translation, 
maneuver  enhancement  and  gust  alleviation  Performance  benefits 
of  relaxed  static  stability  were  also  evaluated  G  Y 
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L  1011  ACTIVE  CONTROLS.  DESIGN  PHILOSOPHY  ANO 
EXPERIENCE 

David  M.  Une  In  AGARD  Stability  and  Control  May  1979 
9  p  refs  (For  primary  document  see  N79-30218  21-08) 
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Aircraft  active  control  can  be  defined  as  control  effectors 
activated  by  sensors  through  computers  without  pilot  commands 
A  certificated  commercial  transport  airplane,  the  Lockheed  L-101 1. 
currently  employs  several  highly  sophisticated  systems  satisfying 
this  definition  The  experience  gamed  through  development 
flight  testing,  commercial  flight  operation,  and  flight  simulation 
research  on  active  control  applications  is  presented  with  the 
intent  of  relating  design  philosophy  and  results  G  Y 
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IN-FLIGHT  HANDLING  QUALITIES  INVESTIGATION  OF 
VARIOUS  LONGITUDINAL  SHORT  TERM  DYNAMICS  AND 
DIRECT  LIFT  CONTROL  COMBINATIONS  FOR  FLIGHT 
PATH  TRACKING  USING  DFVLR  HFS  320  VARIABLE 
STABILITY  AIRCRAFT 

D  Hanke  and  H  -H  Lange  In  AGARD  Stability  and  Control 
May  1979  10  p  refs  (For  primary  document  see  N79-30218 
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An  in-flight  investigation  of  DLC  for  wide  body  transport 
aircraft  was  carried  out  using  DFVLR  320  variable  stability  aircraft 
which  incorporates  an  advanced  all  digital  model  following  system 
The  aircraft/ DLC  configuration  parameters  was  investigated  in 
an  altitude  compensatory  tracking  task  in  which  the  pilot  has  to 
minimize  the  error  between  commanded  and  actual  altitude  To 
determine  the  influence  of  motion  cues,  the  tracking  task  is 
carried  out  both  on  the  ground  and  in-flight  Using  the  HFB  320 
as  a  fixed  base  and  an  in-flight  simulator,  an  ideal  situation  for 
comparing  the  fixed  base  and  in-flight  simulation  results  exists 
In  addition  pilot -in -the -loop  analysis  for  flight  path  tracking  with 
DLC  is  performed  The  results  are  given  in  the  form  of  subjective 
pilot  effort  ratings  and  pilot-aircraft  performance  measures  The 
results  are  further  compared  with  a  flight  path  tracking  criter¬ 
ion  G  Y 
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FLYING  QUALITIES  ANO  THE  FLY  BY  WIRE  AEROPLANE 
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The  tornado  flight  control  system  was  designed  to  give  good 
stability,  damping,  and  resistance  to  external  disturbances  This 
was  achieved  by  optimization  of  feedback  gams  and  filters 
Response  to  pilot  inputs  was  then  shaped  by  stick  commands 
gams  and  filters  This  process  resulted  in  generally  excellent 
flying  qualities  Pilots  reported  a  high  level  of  confidence  inspired 
by  the  easy  and  precise  control  with  extremely  good  circuit 
handling  and  instrument  flight  characteristics  However,  some 
deficiencies  were  noted  associated  in  some  cases  with  nonaircraft- 
like  responses  and  these  were  eliminated  by  modifications  to 
the  command  shaping  This  experience  emphasized  that  a 
specification  which  ensures  entirely  satisfactory  flying  qualities 
does  not  exist  Several  areas  where  requirements  are  deficient 
or  absent  are  illustrated  G  Y 
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ARE  TODAY'S  SPECIFICATIONS  APPROPRIATE  FOR 
TOMORROW’S  AIRPLANES? 

R  C  AHarrah.  W  J  Lamanna  {..'cDonnell  Aircraft  Co.  St  Louis. 
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An  approach  for  taking  any  system  of  a  higher  order  that  is 
addressed  in  the  current  specifications,  and  producing  an 
equivalent  system  of  an  appropriate  order,  which  is  directly 
relatable  to  the  specification  parameters  is  presented  Example 
applications  of  the  equivalent  systems  approach  to  various  higher 
order  systems  are  presented,  the  insights  of  this  approach  to 
the  newest  fighter  aircraft  design  are  discussed,  and  very 
preliminary  results  are  presented  on  a  flight  program  which 
investigates  equivalent  systems  G  Y 
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NTS- 903401  National  Aerospace  Lab  ,  Amsterdam  (Netherlands) 
A  SIMULATOR  INVESTIGATION  OF  HANDLING  QUALITY 
CRITERIA  FOR  CCV  TRANSPORT  AIRCRAFT 

H  A  Mooij.  W  P  deBoer,  and  MFC  vanGool  In  AGARD 
Stability  and  Control  May  1979  14  p  refs  Sponsored  in 

cooperation  with  Netherlands  Agency  for  Aerospace  Programs 
and  Oept  of  Civil  Aviation  of  the  Netherlands  (For  primary 
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The  introduction  of  CCV  (Control  Configured  Vehicle)  concepts 
m  the  design  of  certain  categories  of  future  transport  aircraft 
requires  definition  of  handling  quality  criteria  lor  such  aircraft 
These  criteria  should  be  applicable  to  guidance  in  flight  control 
system  design  as  well  as  in  airworthiness  certification  In  an 
attempt  to  contribute  new  insight  in  this  matter  approach  and 
landing  flight  simulation  investigations  were  performed  using  a 
moving  base  flight  simulator  The  conceptual  aircraft  was  a  jet 
transport  aircraft  developed  around  the  relaxed  static  stability 
concept  and  equipped  with  a  primary  flight  control  system  of 
the  rate-command/attitude-hold  type  for  pitch  and  roll  control 
Based  on  measured  pilot/ aircraft  performance,  pilot  ratings  and 
pilot  commentary,  boundary  values  for  satisfactory  handling 
qualities  for  the  parameters  investigated  were  established  G  Y 

N79  30241#  National  Aer  'space  Lab  .  Amsterdam  (Netherlands) 

MATHEMATICAL  MODELS  OF  MANNED  AEROSPACE 
SYSTEMS 

P  H  Wewerinke  In  AGARD  Stability  and  Control  May  1979 
8  p  refs  (For  primary  document  see  N79  30218  21-08) 

Avail  NTIS  HC  A16/MF  A01 

Mathematical  models  of  human  operator  s  participation  in 
manned  aerospace  systems  are  reviewed  Pilot  s  functioning  is 
described  in  terms  commensurate  with  those  used  for  other  system 
elements  This  is  desirable  in  order  to  deal  with  the  complex 
interaction  between  pilot  related  and  task- related  characteristics 
The  result  is  an  integrated  model  of  the  man-machine  system 
serving  as  a  diagnostic  tool  (for  existing  systems)  and  allowing 
the  extrapolation  to  new  situations  G  Y. 

N79  30242#  Office  National  d Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

ONERA'S  MODEL  OF  THE  PILOT  IN  DISCRETE  TIME  [LE 
MODELS  DE  PILOTE  EN  TEMPS  DISCRET  DE  L  ONERA) 

Daniel  Cavalli  In  AGARD  Stability  and  Control  May  1979 
11  p  refs  In  FRENCH  (For  primary  document  see  N79-30218 
21-08) 

Avail  NTIS  HC  A16/MF  A01 

Numerical  simulation  of  pilot  performance  provides  a  tool 
for  evaluating  the  efficiency  of  pilot-aircraft  systems  and  permits 
the  study  of  the  handling  quality  of  new  aircraft  from  the  concept 
stage  Pilot  performance  is  considered  as  a  discreet  time  process 
in  which  decision  making  has  a  sequential  character  The 
development  of  the  0NERA  model  is  described  and  its  originality 
demonstrated  by  comparison  with  already  existing  models 
Results  obtained  during  application  of  the  model  in  a  study  of 
performance  degradation  when  the  static  margins  of  the  simulated 
aircraft  were  decreased  are  presented  Transl  by  A  R  H 

N79  3024J*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 
FLIGHT  EXPERIENCE  WITH  ADVANCED  CONTROLS  AND 
DISPLAYS  DURING  PILOTED  CURVED  DECELERATING 
APPROACHES  IN  A  POWERED-UFT  STOL  AIRCRAFT 
W  S  Hindson  (Natl  Res.  Council  of  Can .  Ottawa)  and  G.  H. 
Hardy  In  AGARD  Stability  and  Control  May  1979  12  p 

refs  (For  primary  document  see  N79-30218  21-08) 

Avail:  NTIS  HC  A18/MF  A01 

A  program  to  assess  the  feasibility  of  piloted  STOL  approaches 
along  predefined,  steep,  curved,  and  decelerating  approach  profiles 
was  carried  out  with  a  powered- lift  STOL  aircraft  To  reduce 
the  pilot  workload  associated  with  the  basic  control  requirements 
of  a  powered-lift  aircraft  equipped  with  redundant  controls  and 
operating  on  the  backside  of  the  power  curve,  separate  stability 
augmentation  systems  for  attitude  and  speed  were  provided,  as 
well  as  a  supporting  flight  director  and  special  electronic  cockpit 
displays  The  control,  display,  and  procedural  features  are  described 
for  the  flight  experiment  that  led  to  the  conclusion  that,  given 
an  adequate  navigation  environment,  such  constrained  approaches 
may  be  feasible  from  a  pilot  acceptance  point  of  view  G  Y 


N79-33219#  Advisory  Group  for  Aerospace  Research  and 
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INTEGRITY  IN  ELECTRONIC  FLIGHT  CONTROL  SYSTEMS 

Peter  R  Kur/hals  and  R  Onken  (DFVLR  Brunswick.  West 
Germany)  Jul  1979  20  p  refs  Prepared  in  cooperation  with 
NASA.  Washington  D  C 

(AGARD  AR  136  ISBN  92  835  1329  0)  Avail  NTJS 
HC  A02/MF  A0 1 

The  evolution  of  the  requirements  of  improved  flight  control 
systems,  the  status  of  flight  control  reliability,  and  highlights  of 
the  methods  promising  integrity  of  those  systems  are  outlined 

M  M  M 

N8Q  16140#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur  Seine  (France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  28TH  GUID 
ANCE  AND  CONTROL  PANEL  SYMPOSIUM  ON  AOVANCES 
IN  GUIDANCE  AND  CONTROL  SYSTEMS  USING  DIGITAL 
TECHNIQUES 

Moms  A  Ostgaard  (AFFDL.  Wright  Patterson  AFB.  Ohio)  Nov 
1979  14  p  Symp  held  at  Ottawa  8  11  May  1979 
(AGARD  AR  148  ISBN  92  835  1 3 1 4-X)  Avail  NTIS 
HC  A02/MF  A01 

A  summary  of  the  conclusions  and  recommendations  resulting 
from  audience  comments  and  participation  and  technical 
assessment  of  the  papers  and  the  meeting  is  presented  Some 
of  the  conclusions  are  as  follows  ( 1 )  there  is  a  rapid  emergence 
of  digital  processor  application  to  guidance  and  control  that 
represent  integration  opportunities  heretofore  unavailable  in  analog 
systems.  (2)  there  appears  to  be  a  proliferation  of  microprocessor 
device  application  and  architectures  that,  by  themselves,  limit 
potential  for  generalized  application.  (3)  with  the  availability  of 
more  information  from  the  data  buss  and  the  power  of  the 
computational  capability,  the  multi -variable  design  techniques 
are  offering  significant  potential  for  improving  system  performance 
and  reducing  equipment  complexity,  and  (4)  there  is  a  strong 
need  for  fundamental  studies  m  functional  architecture  that  can 
employ  microprocessors  and  still  retain  standards  that  permit 
the  application  of  emerging  electronic  technology  without 
restructuring  the  total  system  RES 

N80  16141#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

LOW  COST  AIRCRAFT  FLUTTER  CLEARANCE 

Sep  1979  110  p  Papers  presented  at  the  48th  Meeting  of 

the  Structures  and  Mater  Panel.  Williamsburg.  Va .  4  Adi 

1979 

(AGARD  CP  278  ISBN-92  835-0245-0)  Avail  NTIS 
HC  A06/MF  A01 

An  evaluation  of  the  usage  of  low  cost  aircraft  flutter  clearance 
procedures  is  presented  Some  results  occurring  from  such 
procedures  (weight  efficiency,  safety,  flight  incidents,  and  overall 
costs)  were  discussed  relative  to  those  from  methods  using 
advanced  state  of  the  art  The  relative  technological -financial 
position  of  the  small  light  weight  aircraft  manufacturer  was  also 
discussed  For  individual  titles,  see  N80-15142  through  N80 
15148 

N80- 16142#  t  ockheed- Georgia  Co  Marietta 

COMPARISON  OF  INTERNATIONAL  FLUTTER  REQUIRE 
MENTS  AND  FLUTTER  FREEDOM  SUBSTANTIATION  OF 
LIGHT  AIRCRAFT  IN  THE  USA 

H  F  Hunter  and  G  E  Goodblood  (FAA)  In  AGARD  Low 
Cost  Aircraft  Flutter  Clearance  Sep  1979  10  p  refs  (For 

primary  document  see  N80-15141  06-08) 

Avail  NTIS  HC  A06/MF  A01 

A  comparison  of  current  flutter  specification  requirements 
for  light  aircraft  produced  by  NATO  and  other  free-world  countries 
is  presented  as  well  as  an  overview  of  flutter  substantiation 
procedures  presently  used  in  the  USA  by  the  Federal  Aviation 
Administration  Current  flutter  assessment  procedures  for  light 
aircraft  parallel  very  nearly  those  for  transport -type  aircraft 
Significant  deviations  could  occur  because  specific  requirements 
for  follow-on  flight  verification  are  lacking  The  lack  of  such 
requirements  has  not  created  a  great  problem,  since  certain 
elements  of  the  flight  structure  call  for  flight  demonstration,  in 
most  cases  The  body  of  data  acquired  may  be  something  less 
th8n  that  derived  for  a  transport  program  The  attempt  is  made, 
however  to  acquire  sufficient  data  to  validate  the  analysis  from 
a  safety  standpoint  M  M  M 

NBO-16143#  Beech  Aircraft  Corp  .  Wichita.  Kans  Structural 
Dynamics  Dept 

THE  STATE  OF  THE  ART  OF  FLUTTER  SUBSTANTIATION 
PROCEDURES  AMONG  US  GENERAL  AVIATION  MANU 
FACTURER8 
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E  H  Hooper  In  AGARD  Low  Cos!  Aircraft  Flutter  Clearance 
Sep  1979  19  p  ref  (For  primary  document  see  N80  15141 

06  081 

Avail  NTIS  HC  A06/MF  A01 

An  overview  »s  presented  of  the  state  of  the  art  of  flutter 
substantiation  procedures  among  U  S  general  aviation  manufac 
turers  to  serve  as  a  guide  to  the  small  plane  designer  in  the 
prevention  of  flutter  aileron  reversal  and  wing  divergence  The 
material  presented  relies  upon  (1)  a  statistical  study  of  the 
geometric  inertia  and  elastic  properties  of  those  airplanes  which 
had  experienced  flutter  in  flight  and  the  methods  used  to  eliminate 
the  flutter  (2)  limited  wind  tunnel  tests  conducted  with  semi  rigid 
models  These  were  solid  models  of  high  rigidity  with  motion 
controlled  at  the  root  by  springs  to  simulate  wing  bending  and 
torsion  Springs  at  the  control  surface  were  used  to  simulate 
rotation  and  (3)  analytic  studies  based  on  the  two  dimensional 
study  of  a  representative  section  of  an  airfoil  M  M  M 

N80  1S144#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Goettingen  (West  Germany) 

AN  EMPIRICAL  APPROACH  FOR  CHECKING  FLUTTER 
STABILITY  OF  GLIDERS  AND  LIGHT  AIRCRAFT 

F  Kiessling  In  AGARD  Low  Cost  Aircraft  Flutter  Clearance 
Sep  1979  17  p  refs  (For  primary  document  see  N80  15141 

06  08) 

Avail  NTIS  HC  A06/MF  A01 

Data  of  flutter  accidents  and  computations  of  gliders  and 
light  aircraft  are  presented  and  the  empirical  rules  of  a  simplified 
flutter  investigation  are  applied  A  procedure  for  checking  the 
flutter  stability  of  small  airplanes  is  proposed  which  takes  into 
account  the  varying  levels  of  knowledge  with  conventional  and 
unconventional  designs  M  M  M 

N80- 16146|  Office  National  d  Etudes  et  de  Recberches 
Aerospatiales.  Paris  (France) 

DYNAMIC  IDENTIFICATION  OF  LIGHT  AIRCRAFT  STRUC 
TURES  AND  THEIR  FLUTTER  CERTIFICATION 

Gerard  Piazzoli  and  Jean  Louis  Meurzec  In  AGARD  Low  Cost 
Aircraft  Flutter  Clearance  Sep  1979  19  p  refs  In  FRENCH. 

ENGLISH  summary  (For  primary  document  see  N80  1514  1 
06  08) 

Avar!  NTIS  HC  A06/MF  A0) 

Within  the  framework  of  the  general  orientation  of  the 
treatment  of  the  light  aircraft  structures,  and  with  a  view  to 
determining  specifications  for  their  aeroelastic  certification,  the 
following  points  are  discussed  (1)  application  of  fast  identification 
methods  and  of  technological  means  to  be  implemented  during 
the  tests.  (2)  exploitation  of  flutter  onset  calculations,  coupled 
on  the  computer  with  the  experimental  data,  making  it  possible, 
in  most  cases,  to  define  in  situ  a  remedy  (such  as  a  new  mass 
balance  of  the  control  surface)  and  to  check  its  efficiency. 
(3)  development  of  mixed  methods,  based  on  the  theoretical 
definition  of  the  participation  of  the  control  surfaces  in  the 
structural  modes  revealed  by  the  test,  with  a  view  to  palliating 
the  possible  orthogonally  defects  of  the  experimental  modal  basis 
on  which  the  definitive  flutter  prediction  calculations  are 
established,  and  (4)  methods  and  techniques  used  during  the 
aeroelastic  flight  test,  carried  out  m  the  particular  cases  where 
flutter  certification  cannot  be  based  only  on  the  calculation  file 
because  of  insufficient  safety  margins  MMM 

N80- 15146#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Goettingen  (West  Germany) 

A  SIMPLIFIED  GROUND  VIBRATION  TEST  PROCEDURE 
FOR  SAILPLANES  AND  LIGHT  AIRCRAFT 

N  Niedbal  in  AGARD  Low  Cost  Aircraft  Flutter  Clearance 
Sep  1979  lip  refs  (For  primary  document  see  N80  15141 
06-08) 
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A  test  procedure  to  obtain  all  characteristic  modal  data  for 
an  aeroelastic  analysis  is  presented  It  is  shown  that  by  taking 
into  consideration  the  beam  like  structural  behaviour  of  such 
aircraft,  and  the  comparatively  small  bandwidth  of  the  design 
variables,  substantial  simplifications  are  possible  when  the 
dynamic  behavior  of  similar  aircraft  structures  is  known  The 
mechanical  steering  mechanism  of  the  control  surfaces  causes 
high  damping  and  nonlinear  effects,  which  require  a  separate 
examination  and  analysis  of  the  control  surfaces  MMM 


N80  15147#  Royal  Aircraft  Establishment  Farnborough 
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A  FLUTTER  SPEED  FORMULA  FOR  WINGS  OF  HIGH 
ASPECT  RATIO 


LI  T  Niblett  In  AGARD  Low  Cost  Aircraft  Flutter  Clearance 
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Flutter  speed  formulae  for  unswept  wmgs  of  high  aspect 
iatio  and  not  carrying  concentrated  masses  are  derived  A  high 
aspect  ratio  wing  was  defined  as  one  whose  fundamental  torsional 
frequency  is  well  above  its  fust  overtone  flexural  frequency 
Because  of  the  comparative  fewness  of  the  factors  governing 
the  flutter  of  such  wings,  flutter  speed  formulae  aimed  at  giving 
a  lower  bound  for  the  flutter  speed  is  of  simple  form  MMM 

N80  15148#  British  Aerospace  Aircraft  Group.  Weybndge 
(England)  Weybndge  Bristol  Div 

THE  MINIMUM  COST  APPROACH  TO  FLUTTER  CLEAR 
ANCE 

B  W  Payne  and  R  E  J  Biaziei  In  AGARD  Low  Cost  Aircraft 
Flutter  Clearance  Sep  1979  11  p  (For  primary  document  see 

N80  15141  06  08) 

Avail  NTIS  HC  A06/MF  A01 

Flutter  prediction  methods  are  assessed  using  criteria  and 
simple  flutter  analyses  The  difference  in  cost  of  these  alternative 
approaches  is  no  longer  great,  and  the  better  data,  available 
from  the  flutter  analysis  answer  far  more  of  the  questions  which 
arise  when  obtaining  a  flutter  clearance  Current  regulations, 
although  not  making  flutter  calculations  mandatory,  do  insist  on 
ground  and  flight  resonance  testing  Data  from  a  flutter  analysis 
can  allow  a  substantial  saving  in  flight  test  time  It  is  concluded 
that  flutter  calculations  provide  the  swiftest,  surest  and  safest 
route  to  flutter  clearance  of  the  orthodox  design  and  the  only 
route  for  the  unorthodox  Author 

N80- 15149#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

AERODYNAMIC  CHARACTERISTICS  OF  CONTROLS 
Sep  1979  510  p  Presented  at  the  Fluid  Dyn  Panel  Symp 

Pozzuoli.  Italy.  14  17  May  1979 

(AGARD  CP  262.  ISBN  92  835-0252-3)  Avail  NTIS 
HC  A22/MF  A01 

The  rapidly  expanding  flight  envelopes  of  aircraft,  the 
growing  applications  of  active  control  technology  (ACT)  and  the 
associated  development  of  control  configured  vehicles  (CCVI  are 
considered  Conventional  and  novel  methods  of  control,  prediction 
methods,  experimental  data  derived  from  wind  tunnel  and  flight 
measurements,  and  flight  experience  of  ACT  and  CCV  are  included 
For  individual  titles,  see  N80- 15150  through  N80  15178 

N80-15150#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Gr.  any)  Inst  for 
Design  Aerodynamics 

THEORETICAL  AERODYNAMIC  METHODS  FOR  ACTIVE 
CONTROL  DEVICES 

Horst  Koerner  In  AGARD  Aerodyn  Characteristics  of  Controls 
Sep  1979  28  p  refs  (For  primary  document  see  N80  15149 
06  08) 

Avail  NTIS  HC  A22/MF  A01 

The  theoretical  aerodynamic  aspects  of  active  control  devices 
are  surveyed  Various  calculation  methods  for  subsonic,  transonic 
and  supersonic  attached  flow  are  reviewed  followed  by  comments 
on  separated  flow  Typical  correlations  between  theoretical  and 
experimental  results  for  steady  and  unsteady  characteristics  of 
control  are  presented  along  with  the  shortcomings  of  the 
theoretical  approaches  and  some  recommendations  for  future 
efforts  J  M  S 

N80-15161#  Royal  Aircraft  Establishment.  Farnborough 
(England) 

A  SURVEY  OF  EXPERIMENTAL  DATA  ON  THE  AERODY 
NAMICS  OF  CONTROLS.  IN  THE  LIGHT  OF  FUTURE 
NEEDS 

A  Jean  Ross  and  H  H  B  M  Thomas  In  AGARD  Aerodyn 
Characteristics  of  Controls  Sep  1979  48  p  refs  (For  primary 
document  see  N80- 15149  06-08) 
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Control  data  for  current  aircraft  are  used  to  provide  material 
for  discussion,  principally  to  describe  trends  and  to  highlight 
gaps  in  knowledge  Both  direct  and  indirect  effects  for  a  range 
of  conventional  and  unconventional  motivators  are  included 
Maximum  control  power  at  the  extremes  of  the  flight  envelope 
is  particularly  emphasized,  since  that  available  at  high  angle  of 
attack  and  high  subsonic  speed  is  likely  to  be  the  critical  design 
case  The  indirect  and  coupling  effects  are  also  more  marked  at 
high  angle  of  attack  and/or  high  control  deflection,  and  are  of 
importance  in  the  control  system  design  Hinge  moment 
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characteristics  are  descnoed  although  experimental  data  publisher! 
recently  are  sparse  Some  thought  is  given  to  the  means  of 
generating  required  control  powers  for  aircraft  configurations  made 
possible  by  At  five  Control  Technology,  and  to  the  integration  of 
the  motivators  in  the  control  system  JMS 

N80  15152#  McDonnell  Aircraft  Co  St  Louis  Mo 

CORRELATION  OF  F  15  FLIGHT  AND  WIND  TUNNEL  TEST 
CONTROL  EFFECTIVENESS 

J  W  Agnew  and  J  F  Mello  In  AGARD  Aerodyn  Characteristics 
of  Controls  Sep  1979  11  p  refs  (For  primary  document  see 

N80  15149  06  08) 
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The  F  15  aerodynamic  configuration  and  control  system 
development  relied  on  data  obtained  in  an  extensive  wind  tunnel 
test  program  Subsequently  a  large  body  of  flight  test  data  was 
obtained  Control  surface  effectiveness  characteristics  were  derived 
from  flight  test  data  and  were  compared  with  the  data  obtained 
m  the  wind  tunnel  test  program  Data  correlations  are  available 
for  the  ailerons,  rudders,  and  stabilators  The  tatter  surfaces  are 
deflected  symmetrically  for  longitudinal  control  and  are  deflected 
differentially  for  roll  control  Primary  axis  effectiveness  is  addressed 
for  each  of  these  control  surfaces  Significant  secondary  axis 
contributions  (e  g  yawing  moments  due  to  aileron  deflection) 
are  also  addressed  In  addition  to  the  conventional  control  surfaces 
the  longitudinal  control  effectiveness  of  the  F  15  movable  inlet 
ramp  is  discussed  As  a  result  of  the  excellent  resistance  to 
departure  from  controlled  flight  the  spin  resistance  and  spin 
recovery  characteristics  of  the  F-15.  it  was  possible  to  flight 
test  and  to  obtain  control  effectiveness  data  to  90  deg  angle  of 
attack  at  low  speeds  and  to  approximately  40  deg  at  transonic 
speeds  Thus,  the  correlation  of  control  effectiveness  is  addressed 
for  a  large  range  of  conditions  JMS 

N80  15153#  Royal  Aircraft  Establishment  Farnborough 
(England) 

SOME  WIND  TUNNEL  MEASUREMENTS  OF  THE  EFFEC 
TIVENESS  AT  LOW  SPEEDS  OF  COMBINED  LIFT  AND 
ROLL  CONTROLS 

D  S  Woodward.  R  f  A  K eating  and  C  S  Barnes  In  AGARD 
Aerodyn  Characteristics  of  Controls  Sep  1979  36  p  refs 
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Using  a  half- model  technique,  measurements  wt  e  made,  at 
low  speeds  of  the  effectiveness  of  spoilers  for  direct  lift  or  roll 
control,  with  high  lift  devices  deployed  The  wing  planform  wrs 
representative  of  that  of  a  transport  aircraft  outboard  of  ».>e 
trailing  edge  crank  Results  are  presented  which  show  that 
appropriate  venting  beneath  the  leading  edge  of  hinged  plate 
spoilers,  together  with  venting  through  the  flap  shroud,  achieved 
acceptably  linear  spoiler  characteristics  Similarly,  linear  character 
istics  were  obtained  for  a  vented  spoiler  formed  by  moving  the 
rear  of  the  flap  shroud  No  reversal  of  spoiler  effectiveness  was 
found  at  any  test  condition  within  the  normal  operating  range 
of  mcrdence  In  the  same  way.  measurements  were  made  of 
the  maximum  lift  and  roll  performance  of  a  typical  swing  wing 
fighter  aircraft,  for  which  the  design  of  the  leading  and  trailing 
edge  controls  was  totally  determined  by  the  need  to  maximize 
the  maneuverability  at  high  speed  The  maximum  lift  performance 
is  compared  with  that  obtainable  from  conventional  slate  and 
slotted  flaps  Somewhat  surprisingly  it  is  found  that  adequate 
rolling  moments  can  be  obtained  by  using  full-span  plain  flaps 
differentially  about  a  basic  drooped  position  of  30  deg  JMS 


N80  15164#  Boeing  Military  Airplane  Development  Seattle. 
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FLIGHT  CONTROL  AND  CONFIGURATION  DESIGN 
CONSIDERATIONS  FOR  HIGHLY  MANEUVERABLE 
AIRCRAFT 

William  T  Kehrer  in  AGARD  Aerodyn  Characteristics  of  Controls 
Sep  1979  1 1  p  (For  primary  document  see  N80  15149  06-08) 
Avail  NTIS  HC  A22/MF  A01 

Working  within  wing  geometry  and  other  design  constraints, 
the  controllable  limits  of  instability  and  the  maneuver  capabilities 
of  various  design  approaches  were  investigated  Preliminary 
studies  conducted  to  evaluate  competitive  configuration  arrange 
ments  indicate  that  an  aft  tail  controller  concept  will  be  superior 
to  canard  and  tailless  delta  configurations  The  latter  configurations 
suffer  controllability  limitations  that  compromise  the  ability  to 
achieve  design  goals  for  maneuverability  and  efficient  supersonic 
cruise  Thrust  vectoring  was  explored  as  a  means  of  improving 
maneuver  load  factor  capability  RES 


N80  15155#  Dormer  Werke  GmbH  f uednchshafen  (West 
Germany) 

WIND  TUNNEL  MEASUREMENTS  AND  ANALYSIS  OF 
SOME  UNUSUAL  CONTROL  SURFACES  ON  TWO  SWEPT 
WING  FIGHTER  CONFIGURATIONS 

D  Welle  and  S  Fhekircher  In  AGARD  Aerodyn  Characteristics 
of  Controls  Sep  1979  10  p  'For  primary  document  see 

N80  15149  06  08) 

Avar!  NTIS  HC  A22/MF  AOI 

Force  measurements  were  made  m  a  low  speed  and  in  a 
high  speed  wind  tunnel  with  a  1  20  scale  35  deg  swept  wing 
tighter  configuration  model  Surfaces  which  are  deflected  for 
longitudinal  trim  are  horizontal  tail  leading  and  trailing  edge 
flaps  a  shake  and  a  strake  leading  edge  flap  For  lateral  control 
the  following  surfaces  are  deflected  ailerons,  tiperons.  flaperons 
and  a  strake  leading-edge  flap  The  main  conclusions  are 
iJ)  trailing  edge  flaps  are  very  useful  to  trim  an  unstable 
configuration  and  have  minimum  drag.  (2)  tiperons  are  very 
effective  means  for  roll-yaw  control  up  to  very  high  angles  of 
attack,  and  (3)  differentially  deflected  leading  edge  flaps  and  a 
vortex  fm.  positioned  on  the  wing  upper  surface,  decrease  the 
directional  instability  at  high  angles  of  attack  In  addn  on.  low 
speed  tests  were  made  with  a  new  wing  concept  for  a  future 
fighter  configuration,  so  called  supersonic  biplane,  to  investigate 
the  effectiveness  of  the  upper-  and  lower- wing  trailing  edge 
flaps  As  supplement  to  the  wind  tunnel  measurements  some 
flight  mechanical  maneuver  calculations  were  made  to  check 
the  suitability  and  to  compare  the  effectiveness  of  the  different 
controls  RES 

N80-15156#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrl  Brunswick  (West  Germany) 

ROLL  CONTROL  BY  DIGITALLY  CONTROLLED  SEGMENT 
SPOILERS 

Klaus  Jonas  (Dormer -Werke  GmbH)  Horst  Wuennenberg 
(Dormer-Werke  GmbH),  and  Karl- Heinz  Horstmann  In  AGARD 
Aerodyn  Characteristics  of  Controls  Sep  1979  8  p  refs  (For 
primary  document  see  N80  15149  06  08) 

Avail  NTIS  HC  A22/MF  A01 

lo  realize  total  wing  span  flaps  for  improving  the  maneuvering 
and  landing  performances  of  a  combat  a.rcrah  the  roll  control 
has  to  be  realized  by  spoilers  To  overcome  the  nonlinearity  and 
control  reversal  problems  at  low  deflections,  the  continuously 
deflected  spoiler  is  replaced  by  a  certain  set  of  digitally  controlled 
single  spoilers,  which  provide  only  th'ee  disciete  deflections  It 
was  found  by  simulator  tests  that  by  a  proper  combination  of 
these  segment  spoilers  it  is  possible  to  provide  a  roll  control 
which  is  judged  as  continuous  by  the  pilot,  with  a  relatively  low 
number  of  single  spoilers  Wind  tunnel  programs  were  performed 
to  investigate  system  efficiency  and  aerodynamic  effectiveness 
Several  roll  spoiler  configurations  were  tested  in  two  and  three 
dimensional  configura'>ons  with  and  without  landing  flaps  at 
different  spanwise  positions,  spoiler  deflections  and  -spans  It  is 
shown  that  the  effectiveness  related  to  the  deflection  is  lines, 
tor  flaps-up  and  highly  nonlinear  for  flaps-down  configurations 
The  spoiler  span  is  of  no  more  influence  at  a  certain  value  and 
the  optimum  spanwise  location  is  about  0  8  of  the  semispan 
Furthermore  the  effectiveness  and  the  influence  on  lift  and  pitching 
moment  for  a  possible  test  aircraft  are  shown  The  practical 
application  within  an  intended  flight  test  program  is  discussed 

RES 

N80-16157#  Boeing  Aerospace  Co.  Seattle  Wash 

THE  YC-14  UPPER  SURFACE  BLOWN  FLAP  A  UNIQUE 
CONTROL  SURFACE 

Alan  H  Lee  In  AGARD  Aerodyn  Characteristics  of  Controls 
Sep  1979  8  p  refs  (For  primary  document  see  N80- 15149 
06-08) 

Avail  NTIS  HC  A22/MF  A01 

The  application  of  powered-lift  technology  applied  to  the 
Boeing  YC-14  is  assessed  The  YC-14  can  be  controlled  during 
short  takeoff  landings  using  conventional  pilot  techniques  That 
capability  stems  from  the  use  of  its  upper  surface  blown  (USB) 
flaps  as  control  surfaces  The  USB  flaps  are  used  to  help  control 
arrcraft  Irft  and  airspeed  They  are  posrtioned  automatically  by 
the  flight  control  system  to  eliminate  undesired  lift  changes  caused 
by  thrust  changes  or  external  disturbances  and  to  work  with 
the  autothrottle  to  attain  and  hold  a  selected  airspeed  The 
aerodynamic  and  physical  characteristics  of  USB  flaps  are 
described  RES 

N80-16168#  Northrop  Corp .  Los  Angeles  Calif 

FLAPERON  CONTROL:  THE  VERSATILE  SURFACE  FOR 
FIGHTER  AIRCRAFT 
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John  F  Moynes  and  Wallace  £  Nelson.  Jr  In  AGARD  Aerodyn 
Characteristics  of  Controls  Sep  1979  18  p  refs  {For  primary 

document  see  N80  15149  06  08) 

Avail  NTIS  HC  A22/MF  A01 

The  versatility  of  a  flaperon  is  presented  for  roll  performance 
and  for  several  longitudinal  active  control  .modes  Particular 
emphasis  is  given  to  the  advantages  of  a  segmented  flaperon 
over  a  full  span  for  a  YF-17  type  aircraft  The  areas  of  ride 
smoothing,  direct  lift,  pitch  pointing,  vertical  flight  path  control 
and  flight  control  system  reconfiguration  are  addressed  for  the 
active  longitudinal  control  modes  The  effect  of  flaperon 
pitching  moment  on  the  implementation  of  these  modes  is 
discussed  Author 

N80-16169|  Air  Force  Flight  Dynamics  Lab.  Wright-Patterson 
AF8.  Ohio 

AFFDL  EXPERIENCE  IN  ACTIVE  CONTROL  TECHNOLOGY 

Robert  P  Johannes  and  Robert  A  Whitmoyer  In  AGARD 
Aerodyn  Characteristics  of  Controls  Sep  1979  20  p  refs 
(For  primary  document  see  N80-15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

The  evolution  of  active  control  technology  (ACT)  from  the 
viewpoint  of  the  Air  Force  Flight  Dynamics  Laboratory  (AFFDL) 
is  presented  Emphasis  is  placed  on  the  aerodynamic  control 
forces  necessary  to  exploit  ACT  and  in  describing  AFFDL 
development  programs  which  merge  these  two  disciplines  and 
transition  technology  into  operational  flight  equipment  Specific 
ACT  programs  described  are  (1)  the  LAMS  program;  (2)  the 
CCV  8-52  program.  (3)  the  SFCS  F-4  program.  (4)  the  CCV/PACT 
F-4  programs.  (5)  the  Variable  Stability  NT-33  program;  (6)  the 
CCV  YF-16  program.  (7)  the  A-7D  Digital  Multimode  program. 
(8)  the  IFFC  l/FIREFLY  III  program,  and  (9)  the  AFTI  16  program 
Experiences  indicating  areas  of  need  for  extension  of  fluid  dynamics 
technology  are  also  discussed  M  M.M 

N80  15160*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton,  Va 

CONTROL  CONSIDERATIONS  FOR  CCV  FIGHTERS  AT 
HIGH  ANGLES  OF  ATTACK 

Luat  T  Nguyen.  William  P  Gilbert,  Bnd  Sue  B  Grafton  In 
AGARD  Aerodyn  Characteristics  of  Controls  Sep  1979  10  p 
ref  (For  primary  document  see  N80  15149  06-08) 

Avail  NTIS  HC  A22/MF  A01  CSC101C 

Wind  tunnel  and  piloted  simulation  studies  were  conducted 
to  investigate  the  potential  high  angle  of  attack  control  problems 
that  are  introduced  by  the  use  of  the  CCV  concept  of  relaxed 
static  pitch  stability  (RSS)  on  fighter  aircraft  A  conventional 
wing/aft  tail  design  incorporating  modest  levels  of  static 
instability  and  a  close-coupled  canard/ wing  design  exhibiting  very 
high  levels  of  instability  was  investigated  Two  types  of  high 
angle  of  attack  control  problems  can  result  from  the  use  of 
RSS  pitch  departures  caused  by  coupling  and  deep  stall  trim 
Avoidance  of  these  problems  requires  that  the  airplane  have 
sufficient  nose-down  pitch  control  at  high  angles  of  attack  The 
effectiveness  of  several  pitch  control  configurations  were 
investigated  including  conventional  aft-mounted  stabilators. 
wmg-mounted  elevators,  canard-mounted  flaps,  and  all-moveable 
canards  Varying  the  incidence  of  the  canards  was  the  most 
effective  scheme,  however,  very  large  deflections  may  be  required 
on  highly  unstable  configurations  to  prevent  pitch  departure 
without  sacrificing  roll  performance  and  to  avoid  deep  stall  trim 
For  situations  where  the  high  angle  of  attack  pitch  control 
requirement  is  not  met.  control  laws  were  developed  to  inhibit 
the  departure  and  to  allow  deep  stall  recovery  However,  these 
schemes  involve  limiting  airplane  roll  capability  and  therefore 
can  potentially  compromise  maneuverability  M  M  M 


N80-15161#  British  Aerospace  Aircraft  Group.  Brough  (England) 
FIN  DESIGN  WITH  ACT  IN  THE  PRESENCE  OF  STRAKES 

D  J  Walker  in  AGARD  Aerodyn  Characteristics  of  Controls 
Sep  1979  6  p  (For  primary  document  see  N80-15149  06-08) 
Avail  NTIS  HC  A22/MF  A01 

Wind  tunnel  tests  on  a  combat  aircraft  model  are  reported 
in  which  the  effect  of  fin  size  and  various  types  of  fin  controls 
were  investigated  It  was  shown  that  a  rudder  (rather  than  an 
all  moving  fin)  using  active  control  technology  is  probably  the 
best  solution  for  incidences  of  up  to  about  50  deg  Also  the 
use  of  such  a  system  would  allow  a  20%  reduction  in  the  size 
of  the  basic  fin  M  M  M 


N80-15162#  McDonnell  Aircraft  Co.  St  Louis.  Mo 

CONTROL  INTEGRATION  TECHNOLOGY  IMPACT 


Charles  A  Scolatti  In  AGARD  Aerodyn  Characteristics  of  Controls 
Sep  1979  6  p  refs  (For  primary  document  see  N80- 15149 

06-08) 

Avail  NTIS  HC  A22/MF  A01 

Some  of  the  essential  elements  of  an  integrated  technology 
development  program  are  presented  The  integrated  flight  and 
fire  control  system  programs,  called  IFFC  l/FIREFLY  III.  is  used 
as  an  example  The  operational  relevance  of  the  example  is 
discussed  The  major  problems  in  air-to-ground  attack,  and  the 
introduction  of  maneuvering  weapon  delivery  (with  IFFC  mecham 
zation  required  to  achieve  bombing  solutions),  are  covered  The 
impact  of  this  IFFC  technology,  and  its  extension  on  other  areas 
of  technology,  such  as  aerodynamics,  is  indicated  M  M  M 

N80-15163#  Dornier-Werke  GmbH.  Friednchshafen  (West 
Germany) 

DIRECT  SIDE  FORCE  AND  DRAG  CONTROL  WITH  THE 
AID  OF  PYLON  SPLIT  FLAPS 

Peter  Esch  and  Horst  Wuennenberg  In  AGARD  Aerodyn 
Characteristics  of  Controls  Sep  1979  9  p  refs  (For  primary 
document  see  N80- 15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

Two  configurations  of  split  flaps  are  examined,  a  long  one 
with  small  deflections  and  a  short  one  with  large  deflections 
The  short  one  led  to  the  same  effectiveness  at  reduced  values 
of  hinge  moments  and  ctoss  coupling  effects  Due  to  high 
interference  effects  it  was  not  possible  to  get  the  effects  of  an 
flaps  by  superposition  of  the  single  flap  results  The  angle  of 
attack,  the  landing  flap  setting  and  the  lateral  projection  area  of 
the  external  stores  have  a  significant  influence  on  the  effective¬ 
ness  whereas  the  Mach  number  is  less  important.  The  examination 
of  the  wind  tunnel  results  led  to  the  necessary  control  laws  for 
the  operation  of  the  flaps  and  the  compensation  equipment 
The  flight  test  program  with  an  Alpha  Jet  preproduction  aircraft 
is  expected  to  start  in  1980  M  M  M 

N80  16164*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif. 

CONTROL  OF  FOREBODY  THREE-DIMENSIONAL  FLOW 
SEPARATIONS 

David  J  Peake  and  F.  Kevm  Owen  (Owen  Intern .  Inc  .  Palo 
Alto.  Calif  )  In  AGARD  Aerodyn  Characteristics  of  Controls 
Sep  1979  49  p  refs  (For  primary  document  see  N80-15149 
06-08) 

Avail  NTIS  HC  A22/MF  A01  CSCL  01C 

The  development  of  the  turbulent  symmetric  and  asymmetric 
vortex  flow  about  the  lee  side  of  a  5  deg  semiangle  conical 
forebody  at  high  relative  incidence  was  investigated  The  cone 
was  immersed  in  a  Mach  0  6  airstream  at  a  Reynolds  number 
of  13  5  x  10  to  the  6th  power  based  on  the  14  m  axial  length 
of  the  cone  Small  amounts  of  air  injected  normally  or  tangentially 
to  the  cone  surface,  but  on  one  side  of  the  leeward  meridian 
and  beneath  the  vortex  farthest  from  the  wall,  were  effective  in 
biasing  the  asymmetry.  With  this  reorientation  of  the  forebody 
vortices,  the  amplitude  of  the  side  force  could  be  reduced  to 
the  point  where  its  direction  was  reversed  This  phenomenon 
was  obtained  either  by  changing  the  blowing  rate  at  constant 
incidence  or  by  changing  incidence  at  constant  blowing  rate 
Normal  injection  appeared  more  effective  than  tangential  injection 
The  contrarotating  vortices  in  the  penetrating  jet  flow  were  of 
opposite  hand  to  the  rotational  directions  of  the  forebody 
vortices  A  distinctively  organized  and  stable  flow  structure 
emerged  with  the  jet  vortices  positioned  above  the  forebody 
vortices  K  L 

N80- 15165#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany) 

IN  FLIGHT  MEASURED  CHARACTERISTICS  OF  COM 
BINED  FLAP  SPOILER  DIRECT  LIFT  CONTROLS 
0  Rix  and  0  Hanke  In  AGARD  Aerodyn  characteristics  of 
Controls  Sep  1979  22  p  refs  (For  primary  document  see 
N80- 15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

The  influence  of  direct  lift  control  on  longitudinal  aircraft 
dynamics  and  the  requirements  for  the  characteristics  of  direct 
lift  controls  for  large  transport  aircraft  in  the  landing  approach 
phase  are  discussed  The  characteristics  of  flaps.  sjx>ilers.  and 
the  influence  of  surface  rate  on  aircraft  behavior  are  also  described 
Flight  tests  were  carried  out  with  the  DFVLR  HFB  320  In-Flight 
Simulator  to  determine  in  flight  flap  and  spoiler  characteristics 
and  the  characteristics  of  simultaneously  deflected  flaps  and 
spoilers  as  a  DLC  device  The  results  show  that  flap  and  spoiler 
characteristics  can  be  described  by  linear  models  for  flap  and 
spoiler  inputs  up  to  +  or  10  deg  and  4  or  •  30  deg. 
respectively,  and  relatively  high  surface  rates  of  10  deg/sec  and 
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62  deg/sec  In  addition,  combined  flap-spoiler  deflections  show 
no  nonlinear  or  unsteady  effects  and  the  aircraft  response  is 
described  by  simple  linear  modelling  The  spoiler  derivatives  valid 
for  combined  flap-spoiler  deflections  are  identified  K  L 

N80-16166#  Messerschmitt-Boelkow-Blohm  GmbH.  Munich 
/West  Germany) 

WIND  TUNNEL  INVESTIGATION  OF  CONTROLS  FOR  OF 
ON  A  FIGHTER  TYPE  CONFIGURATION  OF  HIGHER 
ANGUS  OF  ATTACK 

Wolfgang  Sonnleitner  In  AGARD  Aerodyn  Characteristics  of 
Controls  Sep  1979  11  p  refs  (For  primary  document  see 

N80- 15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

Stability  and  control  characteristics  of  a  fighter-type  model 
were  investigated  at  incidences  up  to  40  deg  Isolated  and 
combined  effects  of  different  control  shapes  and  control  in  different 
positions  were  demonstrated  K  L 

N80- 16167#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

PROBUMS  OF  UNSTEADY  AERODYNAMICS  RAISED  BY 
THE  USE  OF  CONTROL  SURFACES  AS  ACTIVE  CONTROLS 
[PROBUMES  D  AERODYNAMIQUE  INSTATION  N  AIRE 
POSES  PAR  L'UTILISATION  OE8  GOUVERNES  DANS  U 
CONTROU  ACTIF] 

Roger  Destuynder  in  AGARD  Aerodyn  Characteristics  of  Controls 
Sep  1979  17  p  refs  In  FRENCH  ENGLISH  summary  (For 

primary  document  see  N80-15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

The  unsteady  aerodynamic  forces  created  by  spoilers  or 
auxiliary  surfaces  are  investigated  Control  problems  concerning 
turbulence  gust  control  and  flutter  phenomena  are  studied 
considering  both  subcritical  and  supercritical  flows  Theoretical 
and  mixed  methods  based  on  corrections  defined  after  wind 
tunnel  tests  are  applied  K  L 

N80- 15168#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

UNSTEADY  EFFECTS  OF  A  CONTROL  SURFACE  IN  TWO 
DIMENSIONAL  SUBSONIC  AND  TRANSONIC  FLOW 
[EFFETS  INSTATIONNAIRES  D  UNE  GOUVERNE  EN 
ECOUUMENT  B ID IM E N SIO N N E L  SUBSONIQUE  ET 
TRANSSONIQUE] 

Rirhard  Grenon  Andre  Desopper.  and  Jacques  Sides  In  AGARD 
Aerodyn  Characteristics  of  Controls  Sep  1979  14  p  refs  In 
FRENCH.  ENGLISH  summary  (For  primary  document  see 
N80  15149  06  08) 

Avail  NTIS  HC  A22/MF  A01 

The  unsteady  effects  of  an  oscillating  surface  are  studied 
The  experimental  results  of  steady  and  unsteady  pressure 
measurements  carried  out  in  subsonic  and  transonic  flow  on  a 
16%  relative  thickness  supercritical  airfoil,  equipped  with  a  trailing 
edge  flap,  are  compared  with  those  obtained  by  various  methods 
of  steady  and  unsteady  mviscid  flow  calculations  Calculation 
results  are  presented  in  which  viscous  effects  have  been  taken 
into  account,  for  both  steady  and  unsteady  flows  K.L. 

N80-15169#  Royal  Aircraft  Establishment.  Bedford  (England) 
Structures  Dept 

AERODYNAMIC  CHARACTERISTICS  OF  MOVING  TRAIL 
ING-EDGE  CONTROLS  AT  SUBSONIC  AND  TRANSONIC 
SPEEDS 

D  G  Mabey.  0  M  McOwat.  and  B  L  Welsh  In  AGARD 
Aerodyn  Characteristics  of  Controls  Sep  19  79  26  p  refs 

(For  primary  document  see  N80-15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

Oscillatory  pressures  calculated  and  measured  at  high 
subsonic  speeds  for  a  swept  back  wing  of  aspect  ratio  6  with  a 
part  span  trailing  edge  flap  were  compared  The  flap  was  driven 
at  frequencies  of  1  Hi  (quasi-steady)  and  90  Hi  at  Mach 
numbers  from  0  40  to  0  95  with  both  fixed  and  free  transition 
over  a  range  of  Reynolds  numbers  from  1  million  to  4  million 
The  mpasured  oscillatory  pressures  depended  strongly  on  the 
boundary  iayer  displacement  thickness  at  the  hinge  line 
Extrapolation  from  model  to  full  scale  required  great  care  In 
subsonic  flow,  tests  with  free  transition  gave  the  thinnest  turbulent 
boundary  layer  at  the  hinge  line  and  come  nearest  to  full  scale 
At  transonic  speeds,  transition  was  fixed  at  a  safe  distance 
upstream  of  the  most  forward  excursion  of  the  shock  wave  to 
obtain  results  appropriate  to  higher  Reynolds  number  Tests  with 
flap  driven  simultaneously  at  two  frequencies  (90  Hi  and 
131  H/)  at  subsonic  and  transonic  speeds  produced  the  same 
oscillatory  pressures  a.  131  Hi  as  when  driven  independently 


The  principle  of  superposition  applies  at  least  for  small  amplitude 
motions  with  attached  flows  R  C  T 

N80-  16170(|l  Queen  Mary  Coll  London  (England)  Dept  of 
Aeronautical  Engineering 

UNSTEADY  AERODYNAMICS  OF  TWO  DIMENSIONAL 
SPOILERS  AT  LOW  SPEEDS 

S  R  Siddalmgappa  and  G  J  Hancock  Jn  AGARD  Aerodynam 
Characteristics  of  Controls  Sep  1979  13  p  refs  (For  primary 

document  see  N80  15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

Complementary  aspects  of  spoiler  behavior  are  reviewed  The 
emphasis  is  on  the  understanding  of  the  local  flow  about  a 
spoiler  A  two  dimensional  spoiler  on  the  floor  of  a  small  blower 
tunnel  (solid  floor,  and  side  walls  but  open  at  the  top)  was 
investigated  Steady  pressures  were  measured  along  the  tunnel 
floor  for  various  steady  spoiler  angles  and  gap  siies  between 
the  bottom  of  the  spoiler  and  the  tunnel  floor  Transient  pressures 
were  recorded  following  sudden  changes  in  spoiler  angle  and 
for  oscillating  spoilers  A  two  dimensional  spoiler  attached  to  a 
two  dimensional  airfoil  was  investigated  The  manner  m  which 
the  spoiler  affects  the  overall  pressure  distribution  on  the  airfoil 
plus  spoiler  combination  was  emphasiied  Both  the  airfoil  and 
the  spoiler  were  pressure  plotted  The  results  of  steady  pressures 
transient  pressures  following  rapid  and  slower  ramp  changes  in 
spoiler  angle,  and  transient  pressures  when  the  spoiler  is  moving 
in  simple  harmonic  motion  are  included  R  C  T 

N80- 15171#  Rome  Umv  (Italy)  School  of  Aerospace 
Engineering 

TRAJECTORY  BEHAVIOUR  OF  A  CONTROL  CONFIG 
URATED  AIRCRAFT  SUBJECTED  TO  RANDOM  DISTUR 
BANCES 

Achille  Danesi  Scott  Smolka  (Boston  Umv  }.  and  Francesco  Borrmi 
In  AGARD  Aerodyn  Characteristics  of  Controls  Sep  1979 
17  p  refs  (For  primary  document  see  N80  15149  06  08) 

Avail  NTIS  HC  A22/MF  A01 

The  longitudinal  behavior  of  a  Boeing  V  747  aircraft  with 
some  of  its  original  aerodynamic  effectors  operating  as  active 
controllers  in  addition  to  the  conventional  elevators  were  studied 
The  ailerons  were  collectively  used  as  outboard  active  flaps  and 
the  inboard  section  of  the  high  lift  triple  slotted  flaps  was  employed 
as  inboard  active  flaps  The  flight  control  system  structure  was 
implemented  as  an  optimal  model  following  system  in  which 
the  optimal  feedback  gams  were  computed  to  mimmiie  the  integral 
performance  index  Errors  in  dynamical  response  in  wing  root 
bending  moment,  and  in  aerodynamic  drag  computed  as  deviations 
from  the  same  quantities  related  to  a  specified  model  responding 
satisfactorily  to  disturbances  with  iero  increments  in  wing  root 
bending  moment  and  aerodynamic  drag  in  flight  maneuver  at 
given  load  factor,  were  considered  At  the  same  time  the  minimum 
effectors  activity  was  included  as  a  design  obiective  A  lighter 
wing  structure  was  realized  as  the  result  of  wing  loads  reduction 
and  further  weight  saving  (reduced  tail  size)  was  obtained  by 
taking  advantage  of  the  beneficial  effect  of  the  active  controller 
activity  in  reducing  the  elevator  deflections  required  in  the  pull 
up  maneuver  R  C  T 

N80-15172#  Northrop  Corp  Hawthorne.  Calif  Aircraft 
Group 

FOREBODY  VORTEX  BLOWING:  A  NOVEL  CONTROL 
CONCEPT  TO  ENHANCE  DEPARTURE/SPIN  RECOVERY 
CHARACTERISTICS  OF  FIGHTER  AND  TRAINER  AIR 
CRAFT 

Andrew  M  Skow.  William  A  Moore,  and  Dale  J  Lormcz  'n 
AGARD  Aerodyn  Characteristics  of  Controls  Sep  1979  17  p 

refs  (For  primary  document  see  N80- 15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

Active  blowing  concepts  which  control  the  asymmetric 
orientation  of  the  vortex  system  emanating  from  an  aircraft 
forebody  at  high  angles  of  attack  are  described  The  side  force 
generated  by  the  asymmetric  nature  of  the  vortices  was  utilized 
The  choice  between  these  two  preferred  positions  was  influ 
enced  strongly  by  very  small  geometric  imperfections  in  an 
otherwise  symmetric  model  and  by  small  asymmetries  in  the 
upstream  flow  such  as  are  caused  by  flow  angularity  or  turbulent 
eddies  in  the  free  stream  The  magnitude  of  the  side  force  was 
very  large  due  to  the  fluid  amplification  afforded  by  the  vortex 
growth  The  results  of  water  tunnel  flow  visualization  studies 
and  a  wind  tunnel  test  program  are  presented  which  bear  out 
this  assumption  and  show  that  tangential  blowing  can  effectively 
alter  the  forebody  vortex  system  at  angles  of  attack  between 
25  and  55  deg  and  can  generate  yawing  moments  comparable 
to  those  produced  by  a  conventional  rudder  at  low  angles  of 
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attack  The  results  of  a  six  deg  of  freedom  digital  simulation 
are  presented  which  show  that  this  concept  can  substantially 
enhance  departure  recovery  characteristics  and  could  have 
potential  as  a  departure  inhibitor  for  some  aircraft  The  results 
of  a  preliminary  system  design  indicate  that  such  a  system  could 
be  applied  to  aircraft  ACT 

N0O15173#  Neilsen  Engineering  and  Research.  Inc  .  Mountain 
View.  Calif 

NONUNCAR  AERODYNAMICS  OF  ALL  MOVABLE  CON 
TROLS 

Charles  A  Smith  and  Jack  N  Nielsen  in  AGARD  Aerodyn 
Characteristics  of  Controls  Sep  1979  20  p  refs  (For  primary 
document  see  N80-15149  06  08) 

(Contract  N00014-74  C  0050) 

Avail  NTIS  HC  A22/MF  A01 

The  nonlinear  effects  and  their  consequences  on  control 
effectiveness  are  described  Both  independent  control  effectiveness 
(eg.  pitch  control)  as  well  as  control  cross  coupling  (eg.  pitch 
control  in  the  presence  of  yaw  control)  are  discussed  It  is  shown 
that,  at  sufficiently  high  angles  of  attack,  the  presence  of  these 
nonhnearities  can  completely  dominate  control  effectiveness.  The 
current  status  of  techniques  to  predict  control  effects  using  both 
analytical  and  data  correlation  techniques  are  reviewed  R  C  T 

N80-15174fP  Ruhr  Umv  .  Bochum  (West  Germany). 

ON  THE  EFFECT  OF  WING  WAKE  ON  TAIL  CHARACTERS 
TICS 

K  Gersten  and  O  Glueck  In  AGARD  Aerodyn  Characteristics 
of  Controls  Sep  1979  8  p  refs  (For  primary  document  see 
N80  15149  06  08) 

Avail  NTIS  HC  A22/MF  A01 

A  nonlinear  theory  was  developed  to  calculate  lift  and  moment 
forces  for  airfoils  m  a  two  dimensional  flow  field  The  oncoming 
velocity  distribution  is  approximated  by  a  senes  of  step  functions 
which  results  in  a  flow  field  composed  of  a  number  of  potential 
flow  fields  The  potential  flow  fields  are  matched  properly  at 
several  dividing  streamlines  where  the  total  pressure  changes 
discontmuously  The  solution  of  the  problem  is  determined  by 
using  vortex  distributions  on  both  the  contour  of  the  airfoil  and 
the  dividing  streamlines  A  special  approach  makes  it  possible 
to  calculate  the  flow  field  when  one  of  the  dividing  streamlines 
merges  with  the  profile  A  comparison  between  theoretical  and 
experimental  results  for  the  aerodynamic  characteristics  of  a  tail 
unit  placed  in  the  wake  of  a  wing  is  presented  A  prediction 
method  for  the  tail  characteristics  at  high  angles  of  attack  (super 
stall)  is  discussed  A  W  H 

N80  15176#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

AERODYNAMIC  INTERACTION  ON  A  CLOSE  COUPLED 
CANARD  WING  CONFIGURATION  [INTERACTION 
AERODYNAMIQUE  ENTRE  UN  CANARD  PROCHE  ET  UNE 
VOILURE) 

Yves  Brocard  and  Volker  Schmitt  In  AGARD  Aerodyn 
Characteristics  of  Controls  Sep  1979  11  p  refs  In  FRENCH. 
ENGLISH  summary  (For  primary  document  see  N80-15149 
06-08) 

Avail  NTIS  HC  A22/MF  A01 

Half  model  tests  performed  on  a  close  coupled  canard  wmg 
configuration  in  a  low  speed,  pressurized  wind  tunnel  are 
discussed.  Results  are  presented  in  terms  of  longitudinal 
aerodynamic  characteristics  and  pressure  distribution  on  the  mam 
wing  The  effects  of  canard  deflection  and  of  Reynolds  number 
variation  are  investigated  Surface  oil  flow  pattern  on  the  wind 
tunnel  model  and  water  tunnel  visualization  on  a  smaller  model 
are  examined  Comparisons  between  the  experimental  results 
and  theoretical  predictions  are  presented  AW.H 

N80- 16176#  Queen  Mary  Coll .  London  (England)  Dept  of 
Aeronautical  Engineering 

ON  THE  EFFECTS  OF  GAPS  ON  CONTROL  SURFACE 
CHARACTERISTICS 

C  Michael  and  G  J  Hancock  in  AGARD  Aerodyn  Characteristics 
of  Controls  Sep  1979  13  p  ref  (For  primary  document  see 

N80  15149  06  08) 

Avail  NTIS  HC  A22/MF  A01 

A  two  dimensional  airfoil  comprising  an  elliptic  nose,  parallel 
section  of  5%  t/c  ratio,  and  a  20%  trailing  edge  control  surface 
was  investigated  at  low  speeds  Three  different  geometries  of 
the  rear  of  the  mam  airfoil  were  investigated  Gaps  were  created 
by  moving  the  control  surface  aft  of  the  main  airfoil  Extensive 
pressure  plotting  is  presented  for  the  above  range  of  gaps  and 
control  surface  angular  deflections  up  to  8  degrees  and  a  range 


of  measurements  of  mean  boundary  layer  profiles  m  the 
neighborhood  of  the  gap  are  discussed  The  variations  of  the 
overall  lift  coefficient  with  control  angle  and  gap  size  for  the 
three  geometries  are  reported  A  W  H 

N80  15177#  MATRA  Service  Aerodynamique.  Veli/y  Villacoublay 
(France) 

AERODYNAMIC  STUOY  OF  MISSILE  CONTROL  SURFACES 
(ETUDE  AERODYNAMIQUE  DES  GOUVERNES  DE  MIS 
SILE) 

J  Permelle  and  L  Mifsud  In  AGARD  Aerodyn  Characteristics 
of  Controls  Sep  1979  19  p  In  FRENCH.  ENGLISH  summary 
(For  primary  document  see  N80  15149  06-08) 

Avail  NTIS  HC  A22/MF  A01 

The  basic  characteristics  of  low  aspect  ratio  surfaces  for 
missile  control  surfaces  are  reviewed  After  a  review  of  the  different 
aerodynamic  configurations  and  their  implications  on  perfor 
mances.  the  aerodynamic  of  canard  missiles  control  surfaces 
are  discussed  in  relation  to  the  maximum  lift  at  high  angles  of 
attack  and  the  hinge  moment  A  W  H 

N80-16178#  Messerschmitt-Boelkow  Biohm  GmbH.  Hamburg 
(West  Germany)  Commercial  Aircraft  Div 

SOME  INVESTIGATIONS  CONCERNING  THE  EFFECTS  OF 
GAPS  AND  VORTEX  GENERATORS  ON  ELEVATOR 
EFFICIENCY  AND  OF  LANDING  FLAP  SWEEP  ON  AERODY 
NAMIC  CHARACTERISTICS 

Herbert  Neppert  and  Richard  Sanderson  in  AGARD  Aerodyn 
Characteristics  of  Controls  Sep  1979  12  p  refs  (For  primary 

document  see  N80-15149  06  08) 

Avail  NTIS  HC  A22/MF  A01 

The  effect  of  gaps  and  vortex  generators  on  elevator 
effectiveness  and  drag  is  examined  The  effect  of  single  rudder 
deflection  on  the  effectiveness  of  a  split  rudder  is  discussed 
Wind  tunnel  results  and  proposals  for  improving  the  aerodynamic 
characteristics  of  a  tailplane  by  means  of  a  reduction  m  the 
sweep  on  the  land. eg  flap  hinge  line  are  described  A  W  H 

X90-72103  §  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

THE  GUIDANCE  AND  CONTROL  OF  HELICOPTERS  AND 
V/STOL  AIRCRAFT  AT  NIGHT  AND  IN  POOR 
VISIBILITY  <U) 

May  1979  56  p  Presented  at  the  Guidance  and  Control  Panel 
Symp..  The  Hague.  9-12  Oct  1978 

This  document  is  not  available 
from  the  NASA  STI  Facility  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARD-CP-258-Suppl)  NATO  Confidential  report 

Nineteen  papers  covering  operational  requirements,  controls 
and  displays,  forward  looking  sensors,  man/ machine  aspects, 
landing  operations  and  systems,  and  system  implementation  are 
presented.  Author 

X80-72104j?  Advisory  Group  for  Aerospace  Research  and 
Development,  Paris  (France). 

ADVANCES  IN  GUIDANCE  AND  CONTROL  SYSTEMS 
USING  DIGITAL  TECHNIQUES  <UI 

Oct.  1979  42  p  This  document  is  not  available  from  the 

NASA  STI  Facility.  All  requests  must  be  directed  to  AGARD 
Hq. 

(AGARD-CP-272-Suppl)  NATO  Confidential  report 

Guidance  and  control  systems  are  discussed  The  topics 
covered  were:  functional  design  concepts,  trends,  and 
requirements:  advances  in  analytical  and  design  techniques, 
advances  in  digital  system  design  and  architecture  to  assure 
high  integrity;  data  processing  and  computation  techniques, 
software  design  validation  techniques  including  simulation:  and 
operational  and  system  development  experience  R  C  T 
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Includes  airports  hangars  and  runways  aircraft  repair 
and  overhaul  facilities  wind  tunnels  shock  tube  facilities 
and  engine  test  blocks 

For  related  mfoimation  see  also  14  Ground  Support 
Systems  and  F acrid  res  ! Space) 


N77-321770  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France! 

A  FURTHER  REVIEW  OF  CURRENT  RESEARCH  RELATED 
TO  THE  DESIGN  AND  OPERATION  OF  LARGE  WIND 
TUNNELS 

Aug  1977  130  p  refs 

(AGARD  AR  105!  Avail  NTIS  HC  A07/MF  A01 

Research  related  to  windtunnel  design  and  operation  is 
presented  Current  results  and  planned  effort  for  346  studies 
and  research  investigations  underway  in  nine  countries  are 
reviewed  and  commented  upon  The  work  of  the  Wind  Tunnel 
Test  Techniques  (TES)  Subcommittee  is  described  and  the  rationale 
for  the  effort  is  given  Main  conclusions  and  recommendations 
are  summarized,  and  lists  of  titles,  investigators  names  and 
locations  for  the  research  and  studies  reviewed  are  included 

Author 


N77-33220#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

A  CRITICAL  COMPILATION  OF  COMPRESSIBLE  TUR¬ 
BULENT  BOUNDARY  LAYER  DATA 

H.  H.  Fernhoiz  (Tech.  Univ .  Berlin)  and  P.  J.  Finley  (imp.  Coll, 
of  Sci.  and  Tachnol  .  London)  Jun.  1977  455  p  refs  Document 
includes  a  non-standard  size  microfiche  supplement  of  profile 
data.  This  supplement  is  available  in  microfiche  on  request  from 
Computer  Software  Management  and  Information  Center.  Barrow 
Hall.  Univ.  of  Georgia.  Athens.  Ga.  30601 
(AGARD  AG-223  AGARDOGRAPH-223: 

ISBN-92-835-1245-6)  Avail:  NTIS  HC  A20/MF  A01 

Oata  obtained  in  59  experimental  studies  of  compressible, 
two  dimensional,  turbulent  boundardy  layers  are  provided.  The 
data  are  presented  in  standardized  form  as  tables  and  microfiche, 
and  ara  available  on  magnetic  tape  The  entries  which  describe 
the  experiments  are  preceded  by  a  general  introduction  describ¬ 
ing  the  principles  and  methods  applied  in  the  compilation  of 
the  oata  catalogue.  An  initial  discussion  of  some  of  the  problems 
of  interpretation  encountered  in  this  field  is  also  provided. 

Author 

N79- 159731  Advisory  Group  for  Aerospace  Research  and 
Development.  NeuillySur-Seine  (France). 

PILOTED  AIRCRAFT  ENVIRONMENT  SIMULATION  TECH¬ 
NIQUES 

Oct.  1978  306  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  the  Flight  Mech  Specialists'  Meeting.  Brussels.  24-27  Apr. 
1978 

(AGARD  CP-249  ISBN  92  835-0222  1 )  Avail  NTIS 
HC  A14/MF  A01 

Papers  presented  at  the  Flight  Mechanics  Panel  Specialists' 
Meeting  on  Piloted  Aircraft  Environment  Simulation  Techniques 
held  in  Brussels.  Belgium.  24-27  April  1978  are  reported.  The 
conference  was  divided  into  the  following  sessions  (1)  require' 
ments  on  simulation  of  the  environment.  (2)  simulation  of  the 
atmospheric  environment;  (3)  atmospheric  models  for  simulation; 
(4)  out  of  the  cockpit  visual  scenes.  (5)  visual  versus  nonvisual 
motion  cues;  (6)  motion  simulation  and  (7)  up  and  away  mission 
phases.  For  individual  titles,  see  N79  15974  through  N79' 
15999 

N79-169740  Tactical  Air  Warfare  Center.  Eglm  AFB,  Fla 
CURRENT  DEFICIENCIES  IN  SIMULATION  FOR  TRAINING 

Charles  D  Brown  In  AGARD  Piloted  Aircraft  Environ  Simulation 
Tech  Oct.  1978  7  p  (For  primary  document  see  N79-15973 
07-09) 

Avail  NTIS  HC  A14/MF  A01 

A  representative  of  the  Tactical  Air  Warfare  Center  iUSAF 
TAWC)  is  given  the  opportunity  to  air  some  of  his  views  on  the 
subject  of  aircrew  training  devices  and  their  utilization  Some  of 
the  major  simulator  modifications  of  some  combat  aircraft  arc* 
discussed  G  Y 


N79- 169760  British  Aerospace  Aircraft  Group.  Wart  on  (England) 
SIMULATING  THE  VISUAL  APPROACH  AND  LANDING 
A  G  Barnes  In  AGARD  Piloted  Aircraft  Environ  Simulation 
Tech  Oct  1978  13  p  refs  (For  primary  document  see 

N79  15973  07  09) 

Avail  NTIS  HC  A14/MF  A01 

A  general  view  is  taken  of  the  standards  of  simulation  which 
are  currently  achieved  in  training  and  research  simulators  The 
approach  and  landing  is  subdivided  into  separate  phases, 
straight -in  approach,  curved  approach,  flare  and  ground  roll  The 
piloting  task  is  critically  examined  in  each  case  with  particular 
reference  to  the  use  of  outside  world  visual  cues  The  merits 
and  deficiences  of  existing  simulators,  as  a  means  of  providing 
the  equivalent  information,  are  then  discussed  Improvements  to 
the  overall  simulation  of  the  landing  approach  are  more  likely 
to  emerge  if  a  better  understanding  of  the  information  which 
the  pilot  uses  in  each  phase  is  available  This  paper  is  an  attempt 
to  assemble  some  of  the  information  pieces,  and  to  relate  them 
to  the  technology  of  simulation  G  Y 

N7S- 159781  Boeing  Aerospace  Co .  Seattle.  Wash  Crew 
Systems 

VISUAL  CRITERIA  FOR  OUT  OF  THE  COCKPIT  VISUAL 

SCENES 

Conrad  L  Krrft  and  Larry  W  Shaffer  In  AGARD  Piloted  Aircraft 
Environ  Simulation  Tech  Oct  1978  18  p  refs  Prepared  in 

cooperation  with  Gen  Elec  Co.  Daytona  Beach.  Fla  (For  primary 
document  see  N79- 15973  07-09) 

Avail  NTIS  HC  A14/MF  A01 

In  1973  a  small  committee  of  four  men.  representative  of 
the  disciplines  of  electronics,  flight  and  vision,  were  asked  to 
develop  the  criteria  for  a  visual  system  for  flight  crew  training 
in  air  transportation  This  is  a  review  of  the  visual  system  criteria 
developed  for  this  out  of  the  cockpit  visual  scene  generation. 
The  available  classes  of  visual  systems  in  1973  were  three 
film  and  anamorphic  protection,  closed  circuit  television  and  fixed 
terrain  model,  and  computer  generated  image  system  The  last 
had  the  highest  risk,  but  promised  much  greater  flexibility,  higher 
quality  images  and  a  day/ night  scene  G.Y 

N79- 16977*0  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 

MISSION  ENVIRONMENT  SIMULATION  FOR  ARMY 
ROTORCRAFT  DEVELOPMENT:  REQUIREMENTS  AND 
CAPABILITIES 

David  L.  Key.  Billy  L.  Odneal.  and  John  B  Sinacori  In  AGARO 
Piloted  Aircraft  Environ  Simulation  Tech  Oct  1978  17  p 

refs  Prepared  in  cooperation  with  Army  Aviation  Res  and  Develop 
Command.  Moffett  Field.  Calif  (For  primary  document  see 
N79  15973  07  09) 

Avail  NTIS  HC  A14/MF  A01  CSCL  01E 

The  rich  and  varied  detail  visible  in  terrain  flight  must  be 
presented  by  a  wide  field-of-view  system  with  much  detail  and 
high  resolution  The  rotary- wing  RSD  simulator  must  have  great 
versatility  for  easy  change  of  cab  configurations  and  the  capability 
to  accommodate  a  two  or  three  man  crew  Basic  specifications 
for  an  adequate  visual  display  were  developed  and  are  compared 
with  current  and  forecasted  techniques  for  image  generation  and 
presentation.  Results  of  a  study  performed  to  determine  the 
feasibility  of  meeting  these  requirements  using  the  current 
technology  of  TV  camera- model  image  generation  and  projected 
display  are  discussed  and  an  assessment  of  the  possibility  that 
computer  generated  imagery  can  achieve  the  desired  level  of 
detail  is  presented.  G  Y. 

N79- 169780  Naval  Air  Test  Center.  Patuxent  River.  Md  Rotary 
Wing  Aircraft  Test  Directorate 

ENVIRONMENTAL  REQUIREMENTS  FOR  SIMULATED 
HELICOPTER/VTOL  OPERATIONS  FROM  SMALL  SHIPS 
AND  CARRIERS 

C  W  Woomer  and  R  L.  Williams  In  AGARD  Piloted  Aircraft 
Environ  Simulation  Tech  Oct.  1978  13  p  refs  Prepared  in 

cooperation  with  McDonnell- Douglas  Electron  Co,  St  Charles. 
Mo  (For  primary  document  see  N79- 15973  07-09) 

Avail  NTIS  HC  A14/MF  A01 

The  specific  requirements  for  the  simulated  environment  to 
satisfactorily  provide  training  for  shipboard  takeoff  and  landing 
are  discussed  Test  techniques  to  validate  trainer  fidelity  in  flying 
qualities,  performance,  and  environmental  simulation  are 
discussed  The  specific  subject  of  calligraphic  visual  systems  is 
extensively  covered,  including  a  report  on  the  current  state-of-the- 
art  as  related  to  the  at-sea  environment  The  utilization  of  a 
high-fidelity  trainer  is  explored  for  research  as  well  as  for  expanded 
fleet  training  G  Y 
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N7tMH7l|  Boeing  Co .  Seattle.  Wash 

PROPOSED  ADVANCEMENTS  IN  SIMULATION  Of 

ATMOSPHERIC  PHENOMENA  FOR  IMPROVED  TRAINING 

William  J  Allsopp  In  AGARD  Piloted  Aircraft  Environ  Simulation 
Tech  Oct  1978  11  p  reft  (For  primary  document  see 

N79-  15973  07  09) 

Avail  NTIS  HC  A14/MF  A01 

Obviously,  flight  simulators  are  a  major  training  vehicle  and 
the  desire  to  reduce  in  airplane  training  is  the  driving  force  to 
obtain  better  flight  simulator  visual  systems  As  the  result  of 
both  commercial  and  military  applications,  major  advancements, 
were  made  in  simulator  visual  systems,  resulting  in  commercial* 
use  of  the  various  electronically  generated  visual  systems 
Improvements  appear  to  be  required  m  many  areas,  such  as 
field  of  view,  resolution,  brightness,  scene  content,  lights, 
visual/motion  integration,  simulated  airplane  short-period 
response,  and  atmospheric  environment  The  latter  is  the  subject 
of  this  paper  G  Y 

N79-169SO#  Techmsche  Hogeschool.  Delft  (Netherlands).  Dept, 
of  Aerospace  Engineering 

NONGAUSSIAN  STRUCTURE  Of  THE  SIMULATED 
TURBULENT  ENVIRONMENT  IN  PILOTED  FLIGHT  SIMULA¬ 
TION 

G.  A.  J  vandeMoesdijk  In  AGARD  Piloted  Aircraft  Environ 
Simulation  Tech  Oct  1978  27  p  refs  (For  primary  document 
see  N79  15973  07  09) 
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A  description  of  the  general  nongaussian  characteristics  of 
actual  atmospheric  turbulence  as  observed  in  the  atmosphere  is 
presented.  A  nongaussian  turbulence  simulation  model  is 
described  The  nongaussian  characteristics  are  classified  as 
patchiness  and  mtermittency.  both  dependent  on  higher  order 
statistics.  These  nongaussian  characteristics  are  mathematically 
elaborated  and  described  The  effects  of  patchiness  on  pilot  s 
behavior,  using  physiological  parameters  are  evaluated  in  a  small 
simulator  experiment  G  Y 

N7B  -1BSB1J  Federal  Aviation  Administration.  Washington.  D  C 
Systems  Research  and  Development  Service 

HANDUNG  QUALITIES  OF  A  SIMULATED  STOL  AIRCRAFT 
IN  NATURAL  AND  COMPUTER-GENERATED  TURBULENCE 
AND  SHEAR 

S.  R.  M  Sinclair  and  T  C.  West  In  AGARD  Piloted  Aircraft 
Environ.  Simulation  Tech  Oct  1978  16  p  refs  Prepared  in 
cooperation  with  Natl  Aeron  Estab.  Ottawa  (For  primary 
document  see  N79- 15973  07-09) 

Avail  NTIS  HC  A14/MF  A01 

A  program  was  undertaken  to  measure  naturally-occurring 
wind  shear  and  turbulence  along  the  approach  to  an  urban  STOL- 
port  and  to  investigate  the  effects  of  these  atmospheric  disturb¬ 
ances  on  the  flying  qualities  of  a  powered-lift  STOL  aircraft  The 
experiment  entailed  both  an  in-flight  phase  using  the  NAE 
(National  Aeronautical  Establishment  of  Canada)  Airborne  V/STOL 
Simulator  and  a  ground-based  simulation  phase  G  Y 

N79-16982#  Royal  Aircraft  Establishment.  Farnborough 
(England) 

VISIBILITY  MODELUNG  FOR  A  LANDING  SIMULATOR 
WITH  SPECIAL  REFERENCE  TO  LOW  VISIBILITY 

D  Johnson  In  AGARD  Piloted  Aircraft  Environ  Simulation 
Tech  Oct  1978  10  p  refs  (For  primary  document  see 
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When  a  simulator  is  used  to  demonstrate  or  investigate  the 
effects  of  restricted  visibility  on  a  pilot's  ability  to  land  an  aircraft 
it  is  important  that  the  visual  sequence  displayed  is  as  realistic 
as  possible  The  characteristics  of  the  visual  world  by  day  and 
by  night  are  described  In  particular  the  topics  of  contrast,  the 
apparent  horizon  and  the  perception  of  the  lights  are  considered 
A  brief  account  is  also  given  of  the  characteristics  of  some  of 
the  more  commonly  encountered  fogs  whose  effects  could  usefully 
be  represented  in  simulating  low  visibility  conditions  These  include 
shallow  fogs  and  those  with  marked  vertical  density  gradients 
Various  ways  of  simulating  the  outside  world  in  general  are 
briefly  described  and  discussed  in  relation  to  fog  and  vision  G  Y 
N7t  1BN3'|  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 
VISUAL  SIMULATION  REQUIREMENTS  AND  HARDWARE 
John  C  Dusterberry  In  AGARD  Piloted  Aircraft  Environ 
Simulation  Tech  Oct  1978  7  p  refs  (For  primary  document 
see  N79  15973  07  09) 
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Requirements  for  any  out  of  the  cockpit  visual  simulation 
system  can  easily  lead  to  a  set  of  system  specifications  which 
are  clearly  beyond  the  visual  scene  that  can  be  produced  by 
current  technology  Therefore,  the  requirements  of  any  proposed 
system  must  be  assessed  in  light  of  the  expected  simulated 
aircraft  and  missions,  experiments  on  pilot  response  and  available 
image  generation  and  display  hardware  A  review  is  made  of 
some  of  the  receni  experiments,  and  the  results  are  related  to 
aircraft  and  missions  with  particular  emphasis  on  research  and 
development  simulators  Recent  visual  simulation  hardware  is 
considered  in  light  of  extending  the  range  of  applications  of 
piloted  aircraft  simulators,  and  a  method  of  design  approach  is 
proposed  G  Y 

N 79- 16984|  Roy  al  Aircraft  Establishment.  Farnborough 

(England) 

LOW  BUDGET  SIMULATION  IN  WEAPON  AIMING 

P  Manvtlle  and  E.  D  Whybray  In  AGARD  Piloted  Aircraft 
Environ.  Simulation  Tech  Oct  1978  8  p  (For  primary  document 
see  N79  15973  07  09) 
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The  Flight  Systems  Department  at  RAE  (Royal  Aircraft 
Establishment)  has  developed  and  operated  a  low  budget  research 
simulator,  designed  to  explore  aiming  sequences,  accuracies  and 
real  time  usage  in  air-to-ground  weapon  delivery  from  low  altitude 
The  simulator  was  expanded  to  permit  the  aiming  sequences  of 
air-to-air  combat  and  air  to-ground  designators  to  be  evaluated 
This  paper  describes  a  special  purpose  research  simulator  that 
was  developed  to  study  the  close  interaction  of  the  crew  and 
system  during  the  vital  moments  prior  to  weapon  delivery  The 
description  of  the  techniques  and  equipment  employed  illustrates 
how  accuracy  and  fidelity  can  be  achieved  within  modest 
resources  G  Y 

N79  16986#  Deutsche  Lufthansa  Aktiengesellschaft  Frankfurt 
am  Mam  (West  Germany) 

THE  LUFTHANSA  DAY/NIGHT  COMPUTER  GENERATED 
VISUAL  SYSTEM 

M  Wekwerth  In  AGARD  Piloted  Aircraft  Environ  Simulation 
Tech  Oct  1978  6  p  (For  primary  document  see  N79  15973 
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After  defining  some  Computer  Generated  Image  Visual  Sys 
tern  (CGI)  terminology,  the  paper  outlines  the  functioning  of  the 
system  in  a  block  diagram  manner  The  capabilities  of  the  system 
with  respect  to  display  and  computational  capacity  are  discussed 
The  layout  of  the  computer  landscape  model,  the  training  aspects 
that  influence  the  positioning  of  objects,  the  coloring  and  the 
color  saturation  are  covered  A  comparison  between  a  conventional 
rigid  model  closed  circuit  television  system  and  the  CGI  reveals 
the  high  flexibility  of  the  CGI  and  its  adaptability  to  varying 
training  concepts  The  shortcomings  of  CGI  with  respect  to  realism 
and  picture  detail  are  also  shown  Remarks  on  future  system 
requirements  and  improvements  with  respect  to  higher  content 
(texture)  and  larger  fields  of  view  are  presented  G  Y 

N79- 15986#  CAE  Electronics  Ltd  Montreal  (Quebec) 

RECENT  ADVANCES  IN  TELEVISION  VISUAL  SYSTEMS 

Brian  L  Welch  In  AGARD  Piloted  Aircraft  Environ  Simulation 
Tech  Oct  1978  12  p  refs  (For  primary  document  see 
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A  closed  circuit  television  model  board  visual  system,  which 
was  designed  for  a  CH-47  helicopter,  is  described  The  attributes 
and  deficiencies  of  the  system  are  discussed  in  an  attempt  to 
show  how  a  model  board  based  visual  system  suitable  for  full 
mission  simulation  in  Nap  of  the  earth  environments  could  be 
designed  A  new  computer  generated  image  visual  system  which 
makes  extensive  use  of  texture  is  presented  as  an  alternative  to 
the  model  board  approach  The  importance  of  realism  in  full 
mission  simulators  as  distinct  from  flight  and  weapons  trainers 
is  also  discussed  G  Y 

N79- 16987#  Redifon  Simulation  Ltd.  Crawley  (England) 

A  HIGH  RESOLUTION  VISUAL  SYSTEM  FOR  THE  SIMULA 
TION  OF  IN-FLIGHT  REFUELUNG 

Martin  J  P  Bolton  In  AGARD  Piloted  Aircraft  Environ  Simulation 
Tech  Oct  1978  14  p  refs  (For  primary  document  see 
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A  unique  visual  system,  developed  for  the  simulation  of  the 
in-flight  refuelling  task  is  described  It  incorporates  both  wide 
bandwidth  and  computer  generated  image  (CGI)  techniques  The 
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in  flight  refuelling  task  and  the  simulation  requirements  are 
reviewed  Redifon  s  previous  experience  m  this  field  is  outlined 
and  the  overall  design  of  the  latest  visual  system  is  described 
The  problem  of  providing  the  essential  visual  information  within 
the  constraints  of  cost  and  available  technology  is  presented 
The  special  effects  unit  which  provides  all  video  processing  and 
image  generation  functions  under  the  control  of  an  autonomous 
computer,  is  examined  S  E  S 

N79  16988|  Naval  Training  Equipment  Center.  Orlando.  Fla 

Army  Office  of  Project  Manager  for  Training  Devices 

WIDE  ANGLE  VISUAL  SYSTEM  DEVELOPMENTS 

Carl  R  Driskell  In  AGARD  Piloted  Aircraft  Environ  Simulation 

Tech  Oct  1978  12  p  (For  primary  document  see  N79-15973 
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Two  alternative  approaches  to  a  high  resolution,  wide  angle 
visual  system  for  military  flight  simulation  were  described  The 
basic  feasibility  of  each  system  was  established  through  studies 
and  subsystem  demonstrations  but  the  practical  realization  of 
each  total  system  design  remains  to  be  proven  Breadboard  models 
of  each  visual  system  are  developed  S  E  S 

N79- 16989*#  Massachusetts  Inst  of  Tech  ,  Cambridge  Dept 
of  Aeronautics  and  Astronautics. 

VISUALLY  INOUCED  MOTION  IN  FLIGHT  SIMULATION 

Lawrence  R  Young  In  AGARD  Piloted  Aircraft  Environ 
Simulation  Tech  Oct  1978  8  p  refs  (For  primary  document 
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Visually  induced  yaw  (circularvection)  resulting  from  a  moving 
wide  field  presentation  and  its  interaction  with  vestibular  yaw 
cues  generated  by  base  motion  is  discussed  A  model  is  presented 
for  the  interaction  between  visual  and  motion  cues  in  yaw  which 
rationalizes  the  high  frequency  utilization  of  vestibular  cues  and 
the  low  frequency  use  of  visual  cues  to  support  sustained  angular 
velocity  The  implications  for  fixed  and  moving  base  flight  simulator 
design  are  discussed  Similar  considerations  apply  to  visually 
induced  linear  velocity  (linearvectionj  and  interesting  asym¬ 
metries  in  the  fore-aft  direction  are  noted  Visually  induced  pitch 
and  roll  are  discussed  and  modelled  m  terms  of  conflict  between 
the  visually  induced  motion  and  the  information  regarding  attitude 
based  upon  graviceptor  signals  $  E  S 

N79  16990#  Royal  Aircraft  Establishment.  Bedford  (England) 
Flight  Systems  Dept 

MOTION  VERSUS  VISUAL  CUES  IN  PILOTED  FLIGHT 
SIMULATION 

J  fl  Hall  In  AGARD  Piloted  Aircraft  Environ  Simulation  Tech 
Oct  1978  13  p  refs  (For  primary  document  see  N79- 15973 
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In  the  ground  based  simulation  of  piloted  flight  the  provision 
of  adequate  cues  to  the  pilot  is  essentia)  for  both  training  and 
the  successful  evaluation  of  handling  and  ride  qualities  Two 
examples  are  presented  to  show  that  motion  cues  can  be  vital 
even  when  adequate  alternative  visual  cues  are  available  The 
first  shows  that  practical,  low  gain,  roll  motion  cues  are  better 
than  nominally  perfect  peripheral  vision  cues  for  controlling  a 
vehicle  with  an  unstable  dutch  roll  mode  and  the  second  that 
motion  can  be  vital  even  for  developing  items  such  as  head -up 
displays  for  which  it  might  not  at  first  sight  seem  necessary 
Results  indicate  that  for  the  prediction  and  evaluation  of  handling 
qualities  using  a  piloted  flight  simulator  it  is  not  always  sufficient 
for  the  pilot  to  achieve  a  similar  performance  in  the  simulator 
as  m  flight  it  is  also  necessary  that  he  should  adopt  the  same 
control  strategy  To  achieve  this  it  is  often  essential  to  provide 
the  pilot  with  motion  cues  as  no  substitute  in  these  circumstances 
has  yet  been  found  S.E  S 

N79  16991#  Air  Force  Human  Resources  Lab  .  Wnght-Patterson 
AFB.  Ohio  Advanced  Systems  Div. 

MOTION  AND  FORCE  CUING  REQUIREMENTS  AND 
TECHNIQUES  FOR  ADVANCED  TACTICAL  AIRCRAFT 
SIMULATION 

William  B  Albery.  Don  R  Gum.  and  Gerald  J  Kron  (Singer  Co. 
Binghamton.  N  Y  )  In  AGARD  Piloted  Aircraft  Environ.  Simulation 
Tech  Oct  1978  10  p  refs  (For  primary  document  see 
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Data  base  development  efforts  which  are  in  process  have 
provided  a  better  understanding  of  the  type  of  motion  and  force 


cuing  required  for  U  S  Air  Force  tactical  aircraft  simulators  and 
the  type  of  devices  necessary  to  effectively  and  efficiently  provide 
this  cuing  An  advanced  g -cuing  system  was  developed  which 
provides  both  rapid  onset  and  sustained  cuing  It  is  capable  of 
stimulating  the  important  tactile  and  pressure,  as  well  as 
nonvesttbular  proprioceptive,  human  sensory  modalities  throughout 
the  frequency  spectrum  and  for  the  duration  of  motion  and  force 
cuing  presented  during  most  tactical  flight  maneuvers  High-g 
augmentation  devices  are  investigated  and  designed  which  should 
efficiently  provide  some  of  the  additional  cuing  present  during 
extremely  high-g  flight  environments  S  E  S 

N79- 16992#  National  Aerospace  Lab  Amsterdam  (Netherlands) 

INFLUENCE  OF  MOTION  WASH  OUT  FILTERS  ON  PILOT 
TRACKING  PERFORMANCE 

MFC  vanGool  In  AGARO  Piloted  Aircraft  Environ  Simulation 
Tech  Oct  1978  5p  refs  (For  primary  document  see  N79*  1 5973 
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The  NLR  moving  base  flight  simulator  was  investigated  to 
establish  the  influence  of  the  simulator  motion  wash-out  filters 
in  the  pitch  and  roll  axis  on  the  performance  of  four  pilots 
when  stabilizing  an  aircraft  disturbed  by  turbulence  in  either  of 
these  axes  For  this  compensatory  tracking  task,  pilot  describing 
functions,  remnant  spectra  and  other  performance  measures 
were  determined  The  results  lead  to  the  conclusion  that,  for 
the  task  under  consideration,  no  significant  differences  can  be 
observed  when  the  break  frequency  of  the  (linear  second-order) 
wash-out  filter  is  varied  from  0  1  rad/sec  to  0  5  rad/sec  Then 
performance  in  either  condition  is  considerably  better  when 
compared  to  fixed  base  results  This  is  also  reflected  m  the  pilot 
comments  and  effort  ratings,  stating  that  the  task  is  easier  with 
motion  S  E  S 

N79  16993#  Aeronautical  Systems  Div .  Wright  Patterson  AFB. 
Ohio 

DYNAMIC  CHARACTERISTICS  OF  FLIGHT  SIMULATOR 
MOTION  SYSTEMS 

Paul  T  Kemmerlmg.  Jr  In  AGARD  Piloted  Aircraft  Environ 
Simulation  Tech  Oct  1978  20  p  refs  (For  primary  document 
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Recognition  is  made  of  the  complete  lack  of  substantive 
data  on  the  quality  of  motion  produced  by  multiple  degree  of 
freedom  aircraft  simulator  motion  systems,  and  efforts  made  to 
produce  this  data  are  discussed  Working  Group  #07  of  the 
Flight  Mechanics  Panel  of  AGARD  was  given  the  charter  to 
identify  and  define  the  pertinent  physical  characteristics  of  flight 
simulator  motion  systems,  establish  procedures  for  their 
measurement  and  prepare  a  report  on  their  findings  The  seven 
main  characteristics  identified  by  the  Group  are  outlined,  and 
efforts  by  several  of  the  members  to  apply  the  characteristic 
techniques  in  laboratory  measurements  are  discussed  Acknowl¬ 
edgement  is  made  of  the  difficulties  in  establishing  universally 
workable  definitions  and  techniques  for  cataloguing  motion 
characteristics,  and  alternatives  are  suggested  The  conclusion  is 
reached  that  a  taxonomy  of  motion  characteristics  is  a  valuable 
asset  in  determining  the  optional  use  of  currently  available  motion 
systems.  Author 

N79-16994#  Cranfield  Inst  of  Technology  Bedfordshire  (England) 

THE  DEVELOPMENT  ANO  EVALUATION  OF  A  g  SEAT  FOR 
A  HIGH  PERFORMANCE  MILITARY  AIRCRAFT  TRAINING 
SIMULATOR 

N  0  Matthews  and  C  A  Martin  In  AGARD  Piloted  Aircraft 
Environ.  Simulation  Tech  Oct  1978  8  p  (For  primary  document 
see  N79- 15973  07-09) 
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The  original  type  of  seat  and  attempts  to  improve  its 
performance,  leading  to  the  design  of  a  completely  new  concept 
m  simulator  g  seats  are  tested  Philosophy  behind  the  changes 
in  design  are  considered  and  the  implementation  of  these  in 
terms  of  hardware  are  described  The  proto  type  model  of  the 
new  seat  were  tested  in  conjunction  with  a  3  axis  motion  system 
of  improved  performance  characteristics  at  Cranfield  Institute  of 
Technology,  and  the  results  of  evaluations  by  a  number  of  service 
test  pilots  and  pilots  are  described  S  E  S 


N79  16996#  Le  Materiel  Telephonique.  Trappes  (France)  Div 
Simulateurs  et  Systemes  Elect roniques 

SIX  DEGREES  OF  FREEDOM  LARGE  MOTION  SYSTEM  FOR 
FUGHT  SIMULATORS 
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Michel  Baret  M  AGARD  Piloted  Aircraft  Enviion  Simulation 
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The  long-stroke,  hollow-rod  jack  with  hydrostatic  bearings 
of  the  six  degrees  of  freedom  large  motion  system  is  described 
Techniques  are  provided  that  improve  and  reduce  the  level  of 
unwanted  accelerations  normally  generated  by  motion  systems, 
while  offering  new  possibilities  in  the  study  of  control  laws 

SE  S 

N79-1S9M|  Centre  d  Electronique  de  r Armament.  Bruz  (France) 
Dept.  Evaluation  de  Systems  et  Simulation 
SIMULATION  OF  AERIAL  COMSAT  AT  CELAR  [SIMULA 
TION  DE  COMSAT  AERIEN  DU  CELAR) 

Y  Hignard  In  AGARD  Piloted  Aircraft  Environ.  Simulation 
Tech  Oct  1978  6  p  In  FRENCH  (For  primary  document  see 
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A  simulator  developed  for  the  French  Air  Force  in  1971 
facilitates  technical  and  tactical  research  associated  with  the 
use  of  missiles  in  near  aerial  combat.  The  simulator  comprises 
a  number  of  originally  designed  components  and  was  built  at 
moderate  cost.  Modifications  for  improving  the  pilot  environment 
include  conforming  the  cabin  to  the  Mirage  FI.  miniaturizing  the 
horizon  lantern,  and  introducing  zoom  optics  in  the  device  for 
target  projection  The  new  installation  is  expected  to  be  operational 
at  the  end  of  1978  Trans,  by  A.R.H. 
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DIFFERENCES  BETWEEN  SIMULATION  AND  REAL  WORLD 
AT  THE  IABG  AIR  TO  AIR  COMSAT  SIMULATOR  WITH 
A  WIOE  ANGLE  VISUAL  SYSTEM 
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The  experiences  of  IABG  with  its  Dual  Flight  Simulator  (DFS) 
for  air-to-air  combat  are  presented  First  of  all  IABG  has  discovered 
that  air-to-air  combat  simulation  without  a  motion  system  is  no 
problem  to  the  pilots  During  the  verification  phase  it  was  found 
that  the  results  of  simulations  at  DFS  were  very  good  All  simulator 
effects  in  respect  to  human  factors  were  researched.  Results 
indicated  that  these  effects  are  unimportant  to  air-to-air  combat 
simufators.  S.E.S. 

N7S-1B998#  McDonnell  Aircraft  Co..  St.  Louis.  Mo.  Flight 
Simulation  Dept 

MANNED  AIR  COMBAT  SIMULATION:  A  TOOL  FOR 
DESIGN  DEVELOPMENT  AND  EVALUATION  FOR  MODERN 
FIGHTER  WEAPON  SYSTEMS  AND  TRAINING  OF  AIR¬ 
CREWS 

R.  H  Mathews  In  AGARD  Piloted  Aircraft  Environ.  Simulation 
Tech  Oct  1978  6  p  (For  primary  document  see  N79- 15973 
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Manned  air  combat  simulation  has  matured  into  a  major 
•lament  in  modern  fighter  aircraft  design  and  development.  The 
simulation  fidelity  now  available  allows  meaningful  training  to 
be  accomplished  such  that  the  U  S  Government  is  now  procuring 
an  Air  Combat  Maneuvering  Simulator  (ACMS)  for  fighter 
tactics  training  The  contributions  of  manned  air  combat  simulation 
to  the  F-15  fighter  weapon  systems  from  design  concept  through 
successful  introduction  to  squadron  service  are  presented  Specific 
examples  are  given  of  airframe,  avionics,  and  integrated  systems 
simulation  support  in  the  design  and  development  process.  Flight 
and  simulation  results  m  several  test  programs  including  air 
combat  maneuvering  are  compared.  The  Air  Combat  Maneuvering 
Simulator  provided  to  the  U  S  Navy  for  air  combat  training  is 
described.  S  E  S 

N7S'1SSS9*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton.  Va 

USE  OF  PILOTED  SIMULATION  FOR  STUDIES  OF  FIGHTER 
OEPARTU RE/SPIN  SUSCEPTIBILITY 

William  P.  Gilbert  and  Luat  T  Nguyen  In  AGARD  Piloted 
Aircraft  Environ  Simulation  Tech.  Oct  1978  13  p  refs  (For 

primary  document  see  N79- 15973  07-09) 

Avail  NTIS  HC  A14/MF  A01  CSCL  01E 

The  NASA- Langley  Research  Center  has  incorporated  into 
its  stall/spin  research  program  on  military  airplanes  the  use  of 
piloted.  Fixed-base  simulation  to  complement  the  existing  matrix 


of  unique  research  testing  techniques.  The  piloted  simulations 
of  fighter  stall/ departure  flight  dynamics  are  conducted  on  the 
Langley  Differential  Maneuvering  Simulator  (DMS)  The  objectives 
of  the  simulation  research  are  reviewed.  The  rationale  underlying 
the  simulation  methods  and  procedures  used  in  the  evaluation 
of  airplane  characteristics  is  presented  The  evaluation  steps  used 
to  assess  fighter  stall/departure  characteristics  are  discussed 
Simulation  results  are  presented  to  illustrate  the  flight  dynamics 
phenomena  dealt  with  The  considerable  experience  accumu¬ 
lated  in  the  conduct  of  piloted  stall/ departure  simulation  indicates 
that  simulation  provides  a  realistic  evaluation  of  an  airplane's 
maneuverability  at  high  angles  of  attack  and  an  assessment  of 
the  departure  and  spin  susceptibility  of  the  airplane  This  realism 
is  obtained  by  providing  the  pilot  a  complete  simulation  of  the 
airplane  and  control  system  which  can  be  flown  using  a  realistic 
cockpit  and  visual  display  in  simulations  of  demanding  air  combat 
maneuvering  tasks  The  use  of  the  piloted  simulation  methods 
and  procedures  described  were  found  very  effective  in  identifying 
stability  and  control  problem  areas  and  in  developing  automatic 
control  concepts  to  alleviate  many  of  these  problems.  A  good 
level  of  correlation  between  simulated  flight  dynamics  and  flight 
test  results  were  obtained  over  the  many  fighter  configurations 
studied  in  the  simulator  S  E.S 

N80-10238#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur  Seine  (France) 

DYNAMIC  CHARACTERISTICS  OF  FUGHT  SIMULATOR 
MOTION  SYSTEMS 

Sep  1979  40  p  refs 

(AGARD  AR  144.  ISBN  92-835- 1 338  X)  Avail  NTIS 
HC  A03/MF  A01 

A  uniform  method  of  measuring  and  reporting  motion 
performance  characteristics  is  presented  Such  a  uniform  method, 
in  addition  to  aiding  system  comparison,  can  assist  in  system 
diagnosis  and  might  be  used  m  writing  performance  specifications 
The  definitive  characteristics  selected  for  system  description  are 
excursion  limits,  describing  function,  linearity  and  acceleration 
noise,  hysteresis,  and  dynamic  threshold,  definitions  and  methods 
of  measurement  and  display  are  given  illustrated  by  measurements 
on  particular  motion  systems  RES 

NS0-12102#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France). 

DETERMINATION  IN  GROUND  FACILITIES  OF  AERODY¬ 
NAMIC  STABILITY  PARAMETERS  OF  AIRCRAFT 

M  Scherer  Sep  1979  69  p  refs  In  FRENCH;  ENGLISH 

summary 

(AGARD  AG  242;  ISBN-92  835  2106  4)  Avail  NTIS 
HC  A04/MF  A01 

The  present  state  of  experimental  ground  facilities  for 
determining  the  aerodynamic  stability  parameters  of  aircraft  was 
deduced  from  the  proceedings  of  the  AGARD/FDP  and  FMP 
meetings  of  the  last  four  years.  A  critical  study  of  the  experimental 
methods  for  analyzing  unsteady  aerodynamic  phenomena  brings 
to  light  the  insufficiencies  of  present-day  methods  and  means, 
especially  as  regards  information  necessary  for  the  correct 
implementation  of  flight  simulators  m  case  of  non-linear  behavior 
(separation,  shock  wave).  Suggestions  are  presented  on  the 
possible  orientations  of  research  for  filling  these  gaps  Author 


NS0-1S137#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

TOWARD  NEW  TRANSONIC  WINDTUNNELS 

J  P.  Hartzuiker.  ad  (National  Aerospaca  Lab  ,  Amsterdam)  Nov 
1979  78  p  refs 

(AGARD-AG-240;  ISBN-92-835  1 343-6)  Avail  NTIS 
HC  A05/MF  A01 

Cryogenic  concepts  for  transonic  wind  tunnels  are  examined 
including  discussions  of  tunnel  drive  and  support  systems,  tunnel 
performance,  and  cryogenic  aerodynamics  Also  presented  is  an 
investigation  of  the  flow  quaiity  of  three  transonic  tunnels  with 
differing  drive  mechanisms  Factors  effecting  a  more  complete 
determination  of  tunnel  flow  quality  are  discussed  For  individual 
titles,  see  N80- 19138  through  N80- 19140 


NS0-1S13S#  Royal  Aircraft  Establishment.  Bedford  (England) 

AN  INVESTIGATION  OF  THE  QUALITY  OF  THE  FLOW 
GENERATED  BY  THREE  TYPES  OF  WIND  TUNNEL 
(LUDWIEG  TUBE,  EVANS  CLEAN  TUNNEL  AND  INJECTOR 
DRIVEN  TUNNED 


P.  G.  Pugh.  H.  Grauer -Cerate  risen  (OFVIR.  Goettingen.  Wni 
Germany).  and  C  Quemard  (CERT.  Toulouse)  In  AGARD  Towards 
New  Transonic  Wmdtunnels  Nov.  1979  23  p  raft  (For  primary 
document  mi  N80-19137  10-09) 

Avail:  NT1S  HC  A05/MF  A01 

Flow  quality  in  thraa  wind  tunnels  with  differing  drive  systems 
is  examined  The  investigation  included  measurements  of 

(1)  fluctuating  static  pressure  on  the  sidewall  of  the  test  section. 

(2)  turbulence  immediately  upstream  of  the  contraction  and  in 

the  test  section:  (3)  fluctuations  of  flow  angle  (both  pitch  and 
yaw)  in  the  test  section:  and  (4)  fluctuations  of  both  pitot  and 
static  pressures  in  the  test  section  flow.  Factors  important  to 
the  description  of  wind  tunnel  flow  quality  are  also  discussed.  It 
is  shown  that  the  use  of  fluctuating  static  pressure  as  in  index 
of  flow  quality  in  invalid  when  comparing  wind  tunnels  having 
different  forms  of  drive  system  or.  possibly,  even  widely  different 
types  of  test  section  Fluctuations  in  flow  angle  are  of  much 
more  direct  consequence  to  the  gathering  of  the  usual  types  of 
data  and  can  be  measured  using  either  appropriately  designed 
yawmeters  or  with  hot-film  probes.  M  H 

NW-1|139*|  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va 

DEVELOPMENT  OP  THE  CRYOGENIC  TUNNEL  CONCEPT 
AND  APPLICATION  TO  THE  US  NATIONAL  TRANSONIC 
FACILITY 

Robert  A.  Kilgore  In  AGARD  Towards  New  Transonic 
Windtunnels  Nov  1979  27  p  refs  (For  primary  document 

see  N80-19137  10  09) 

Avail:  NT1S  HC  A05/MF  A01  CSCL  14B 

A  fan-driven,  high  Reynolds  number,  transonic  cryogenic  wind 
tunnel  is  described.  The  tunnel  has  a  2.5-  by  2  5  m  test  section 
and  is  capable  of  operating  from  ambient  to  cryogenic  tempera¬ 
tures  at  stagnation  pressures  up  to  8.8  atm  An  oven/tew  of 
tha  cryoganic  concept  and  discussions  of  drive  power  require¬ 
ments.  support  systems,  and  operating  characteristics  and 
performance  of  the  wind  tunnel  are  included  M  G 

N 80-19140|  National  Aerospace  Lab..  Amsterdam  (Netherlands) 
THE  CRYOGENIC  WIND  TUNNEL:  ANOTHER  OPTION  FOR 
THE  EUROPEAN  TRANSONIC  FACILITY 

J  P.  Hartzuiker.  J  Christophe  (ONERA.  Peris).  W  Lorenz-Meter 
(OFVLR.  Goettingen.  West  Germany),  and  P  G.  Pugh  IRAS. 
Bedford.  England)  In  AGARD  Towards  New  Transonic  Wintunnels 
Nov.  1979  15  p  refs  (For  primary  document  see  N80-19137 
T0-09) 

Avail  NTIS  HC  A05/MF  A01 

A  cryoganic  wind  tunnel  concept  is  discussed.  The  tunnel 
should  have  a  maximum  stagnation  pressure  of  5  bars.  1 0  seconds 
running  time,  and  the  Reynolds  number  (based  on  mean 
aerodynamic  chord)  should  be  variable  between  25  and  40  million. 
to  enable  extrapolation  of  test  results  to  full  scale  conditions 
The  advantages  and  drawbacks  of  cryogenic  testing  as  well  as 
fundamental  aspects  of  cryogenic  aerodynamics  are  discussed 
Comparative  estimates  for  capital  and  operating  costs  are  finally 
presented.  MG 
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15  LAUNCH  VEHICLES  AND  SPACE 
VEHICLES 

Includes  boosters,  manned  orbital  laboratories,  reusable 
vehicles  and  space  stations 


N79-27226#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuiity-Sur- Seine  (France) 

GUIDANCE  AND  CONTROL  FOR  TACTICAL  GUIDEO 
WEAPONS  WITH  EMPHASIS  ON  SIMULATION  AND 
TESTING 

May  1979  144  p  refs  Lecture  series  presented  at  Rome. 

4-5  Jun  1979.  Ankara.  7  8  Jun  1979,  Eglin.  Fla  11-12  Jun 
1979 

(AGARD  LS  101  ISBN  92  835  1 324  X)  Avail  NTIS 
HC  A07/MF  A01 

The  areas  reviewed  include  (1)  weapon  delivery  including 
targeting  and  acquisition.  <2)  missile  control  techniques;  and  (3) 
current  guidance  techniques  For  individual  titles,  see  N79-27226 
through  N79  27231 

NTS- 27226#  Air  Force  Avionics  Lab.  Wright -Patterson  AFB. 
Ohio 

TACTICAL  MISSILE  PERFORMANCE  REQUIREMENTS:  A 
METHODOLOGY  FOR  DEVELOPMENT 

C  T  Maney  In  AGARD  Guidance  and  Control  for  Tactical 
Weapons  with  Emphasis  on  Simulation  and  Testing  May  1979 
6  p  (For  primary  document  see  N79-27225  18-15) 

Avail  NTIS  HC  A07/MF  A01 

The  philosophy  by  which  tactical  air  launched  missile  design 
requirements  are  developed  using  the  development  planning 
process  used  by  the  United  States  Air  Force  is  addressed  The 
mission  to  be  accomplished  including  the  countering  influence 
of  the  threat  was  examined  The  alternative  approaches  to  the 
solution  are  compared  A  tradeoff  design  analysis  of  subsystem 
and  system  performance  effectiveness  and  costs  is  presented 
Typical  generic  factors  of  speed,  maneuverability,  range,  and 
payload  are  discussed  S  E  S 

N79-27227#  Royal  Aircraft  Establishment.  Farnborough 

(England)  Flight  Systems  Dept 

WEAPON  DELIVERY  AND  ITS  EVALUATION 

P  Manville  In  AGARD  Guidance  and  Control  for  Tactical  Weapons 

with  Emphasis  on  Simulation  and  Testing  May  1979  23  p 

refs  (For  primary  document  see  N79-27225  18-15) 

Avail  NTIS  HC  A07/MF  A01 

The  influences  and  constraints  that  govern  the  delivery  of 
tactical  air  to  ground  guided  weapons  are  reviewed  The  need 
to  consider  the  total  weapon  system  delivery  performance  in 
the  context  of  the  real  scenario  is  reported.  The  distinct  roles  of 
modelling,  main-in-the-loop  simulation,  and  flight  demonstration 
are  discussed.  A  sound  technical  choice  to  be  made  between 
alternative  options  is  achieved  S.E  S 

N 7 6- 27 226#  Air  Fore*  Avionics  Lab..  Wnght-PstWrson  AFB. 
Ohio  Systems  Analysis  and  Simulation  Branch 

NEW  METHODS  IN  THE  TERMINAL  GUIDANCE  AND 
CONTROL  OF  TACTICAL  MISSILE* 

J  Gorualei  In  AGARD  Guidance  and  Control  for  Tactical 
Weapons  with  Emphasis  on  Simulation  and  Testing  May  1979 
23  p  refs  (For  primary  document  see  N79-27225  18-15) 

Avail  NTIS  HC  A07/MF  A01 

The  functions  of  major  tactical  missile  subsystems  and 
classical  guidance  laws  are  described  Some  of  the  features  of 
modern  control  end  estimetion  theory  ere  summarized  Tbt  major 
advantages  and  dissdvsntagss  of  each  techmqus.  both  in  general 
and  in  ralationship  to  short  rtnga  air-to-air  missils  applications 
are  presented  S  E  S 

N  7*27229#  Martin  Marietta  Corp .  Orlando.  Fla  Aerospace 
Dtv 

OUIOANCS  SIMULATION  TECHNIQUES 

PhHip  C  Gregory  In  AGARD  Guidance  end  Control  for  Tactical 
Weapons  with  Emphasis  on  Simulation  and  Tasting  May  1979 
13  p  reft  (For  primary  document  see  N79-27225  18-15) 

Avail  NTIS  HC  A07/MF  A01 

The  economic  and  political  constraints  which  allow  justify 
and  require  flight  control  simulations  are  examined  Factors  such 
as  range  time  availability  and  cost  increases  are  shown  to  drive 


the  designer  toward  providing  100  percent  assurance  of  each 
test  A  six  degree  of  freedom  hybrid  simulation  is  described, 
and  equipment  plus  operating  costs  are  identified  and  contrasted 
with  range  costs  The  simulation  described  is  an  accurate 
aerodynamic  simulation  model  used  in  a  six  degree  of  freedom 
(6* DOF)  simulation  program  for  an  air  defense  missile  The 
program  provides  a  6-DOF  simulation  of  the  missile  system, 
including  detailed  nonlinear  models  of  the  airframe  and  associated 
aerodynamics,  the  autopilot,  inertial  reference  unit,  control 
actuation  system,  and  gyro  and  accelerometer  sensors  Implemen 
tod  on  both  digital  and  hybrid  simulations,  tha  6-OOF  simulation 
program  serves  as  the  primary  tool  for  flight  test  planning, 
postflight  data  analyses,  and  preflight  predictions  of  missile 
performance  characteristics  M  M  M 

N76-27230#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Wesseimg  (West  Germany)  Inst  fuer 
Dynamik  der  Flugsy sterna 

MISSILE  GUIDANCE  TECHNIQUES 

W  Hofmann  and  D  Joos  In  AGARD  Guidance  and  Control 
for  Tactical  Weapons  with  Emphasis  on  Simulation  and  Testing 
May  1979  27  p  refs  (For  primary  document  see  N79-27225 
18  15) 

Avail  NTIS  HC  A07/MF  AQ1 

A  unifying  approach  is  proposed  for  the  systematic  investiga¬ 
tion  of  missile  guidance  techniques  m  guidance  law  and 
information  processing  design  It  is  based  on  the  consequent 
distinction  between  the  well  modelled  kinematic  world  and  the 
fuziy  real  world  together  with  tha  separation  of  tha  overall 
guidance  problem  in  a  steering  problem  and  a  feedback  problem 
The  approach  provides  for  insight  in  guidance  law  structures 
end  information  requirements  es  well  as  in  tha  necessity  and 
tha  potential  benefit  of  applying  modern  control  theory  Modern 
filtering  end  controller  design  techniques  are  reviewed  for  this 
purpose  The  exemplified  investigation  of  the  two  point  end  three 
point  guidance  principles  shows  the  kinematic  guidance  lew 
character  of  extended  proportional  navigation  and  of  line -of 
sight  guidance  and  tha  possible  improvement  of  system  behavior 
by  the  application  of  modern  control  techniques  Author 

N7S-27231#  Martin  Marietta  Corp  .  Orlando.  Fla  Aerospace 
Div 

TESTING  OF  MISSILE  GUIOANCE  ANO  CONTROL 

SYSTEMS 

Philip  C  Gregory  In  AGARD  Guidance  end  Control  for  Tactical 
Weapons  with  Emphasis  on  Simulation  and  Testing  May  1979 
15  p  (For  primary  document  see  N79-27225  18-15) 

Avail  NTIS  HC  A07/MF  A01 

A  radar  guidance  laboratory  which  allows  simultaneous  infra 
red  simulations  for  developing  and  testing  point  tracker  radar  and 
IR  dual  mode  guidance  systems  is  described  These  guidance 
systems  must  be  tested  for  target  acquisition,  discrimination, 
and  tracking  capabilities  under  precisely  controlled  conditions  in 
a  dynamic,  real-time,  simulated  environment  The  radar  guidance 
types  cen  be  passive  at  3  to  5  or  8  to  14  microns  A  review  of 
system  requirements  is  furnished,  end  the  major  laboratory 
subsystems  are  described  with  emphasis  on  the  features  of  the 
rotational  end  translational  motion  systems  enechoic  chamber 
linear  array  target  antenna  system,  radar  generation  system.  IR 
target  system,  and  computation  M  M  M 


X80  72116#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

MISSILE  SYSTEM  FUGHT  MECHANICS  (U) 

Nov  1979  580  p  Presented  at  the  Flight  Mech  Panel  Symp 
on  Missile  System  Flight  Mech  London.  21  24  May  1979  This 
doc  is  not  avail  from  the  NASA  STI  Facility  All  requests 
must  be  directed  to  AGARD  Hq 

(AGARD  CP  270)  NATO  Restricted  report 

The  flight  mechanics  of  short  range  tactical  missiles  and 
guidance  weapons  of  the  air  to  surface  and  air  to  air  types  ere 
discussed  Specific  emphasis  is  placed  on  missile  design, 
development  and  testing  and  assessment,  as  well  as  on  flight 
control/ maneuverability  and  simulation  R  C  T 

X0O  72117#  Advisory  Group  for  Aerospace  Research  and 
Development  Pans  (France) 

MISSILE  SYSTEM  FUGHT  MECHANICS  (Ul 
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Dec  1979  112  p  Presented  at  the  Flight  Mech  Penel  Symp 

on  Missile  System  Flight  Mech  ,  London.  21-24  May  1979  This 
document  is  not  available  from  the  NASA  STIF  Facility  All 
requests  must  be  directed  to  AGARD  Hq 

(AGARO  CP  270  Suppl)  NATO  Secret  report 

The  flight  mechanics  aspects  of  missiles  relying  on 
aerodynamic  means  of  achieving  the  required  control  and 
performance  capabilities  were  discussed  Emphasis  was  given  to 
short  range  tactical  missiles  and  guided  weapons  of  the  air  to 
air  and  air  to  surface  typos.  Missile  design,  development,  testing, 
and  assessment  were  included  Flight  control/ maneuverability  and 
simulation  were  also  covered  R  C  T 
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20  SPACECRAFT  PROPULSION  AND 
POWER 

Includes  mam  propulsion  systems  and  components  e  g  . 
rocket  engines  and  spacecraft  auxiliary  power  sources 
For  related  information  see  also  07  Aircraft  Propulsion, 
28  Propellants  and  Fuels,  and  44  Energy  Production  and 
Conversion 


N80- 10280#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur  Seine  I  France) 

TECHNICAL  EVALUATION  REPORT  ON  THE  PROPULSION 
AND  ENERGETICS  PANEL  S3RD  SYMPOSIUM  ON  SOLID 
ROCKET  MOTOR  TECHNOLOGY 

M  Barrere  (ONERA.  Chatillon  sous  Bagneux  France).  W  H 
Desinger  (Dynamit  Nobel  AG.  Cologne),  and  A  Homburg  (Dynamit 
Nobel  AG.  Cologne}  Sep  1979  14  p  refs 
(AGARD  AR151)  Avail  NTIS  Ht  A02/MF  A01 

The  present  situation  in  the  field  of  solid  propellant  rocketry 
is  discussed  with  focus  on  propellant  steady  state  burning, 
propellant  unsteady  burning  and  rocket  motor  technology,  topics 
covered  include  (t)  ignition,  extinction  and  internal  ballistics;  12) 
burn  rate  modelling  and  combustion  of  metal  (3)  New  Propellants. 
!4)  combustion  instability.  (5)  heat  transfer  and  materials,  and 
(6)testmg  and  instrumentation  A  R  H 

N80-10281#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur  Seme  (France) 

SOUD  ROCKET  MOTOR  TECHNOLOGY 
Jul  1979  523  p  refs  In  ENGLISH,  partly  in  FRENCH  Presented 
at  the  53d  Meeting  of  the  AGARD  Propulsion  and  Energetics 
Panel.  Oslo.  2-5  Apr  1979 

(AGARD-CP-259.  ISBN  92  835-0243  4)  Avail  NTIS 
HC  A22/MF  A01 

The  reports  presented  at  the  conference  are  presented  Topics 
discussed  include  I 1)  ignition,  extinction  and  internal  ballistics. 
(2)  burn  rate  modeling.  (3)  combustion  instability.  (4)  heat  transfer 
and  materials,  and  (5)  testing  and  instrumentation  For  individual 
titles,  see  N80- 10282  through  N80-10316 

N80-10282#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

RESEARCH  fN  THE  FIELD  OF  SOUD  PROPELLANT 
ROCKETS:  A  SURVEY 

Marcel  Barrere  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  28  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary 
document  see  N80  10281  01  20) 

Avail  NTIS  HC  A22/MF  A 01 

Current  resea.  zh  of  interest  to  solid  propellant  rocket 
manufacturers  for  military  applications  are  reviewed  The  analysis 
deals  mainly  with  the  combustion  of  propellants  and  the  nature 
of  burned  products,  as  well  as  their  impact  on  performances 
and  ihe  behavior  of  nozzles  and  casings  The  combustion  research 
is  divided  into  two  parts  the  steady  and  the  unsteady  regime 
of  the  combustion  chamber  The  burning  rate  is  studied  of  the 
propellant  which  plays  an  important  role  in  the  optimization  of 
the  propulsion  system,  in  particular  its  level,  its  evolution  with 
the  pressure  and  its  sensivrty  to  the  gram  temperature  The 
influence  of  the  gas  velocity  along  the  surface  and  acceleration 
effects  are  also  dealt  The  flame  propagation  m  cracks  and  their 
initiation  are  analyzed  In  the  unsteady  regime  of  combustion, 
the  response  of  the  propellant  to  pressure  and  velocity  fluctuations 
are  studied  Experimental  and  theoretical  works  on  the  determina¬ 
tion  of  the  transfer  function  are  dealt  with  F  O  S 


N80  102B3#  Hercules.  Inc  .  McGregor.  Tex 

SOUD  ROCKETMOTOR  DESIGN  AUTOMATION  TECHNOL 
OGY 

W  G  Haymes.  J  E  Williamson.  S  E  McClendon,  and  W  T 
Brooks  In  AGARD  Solid  Rocket  Motor  Technol  Jul  1979 
15  p  refs  (For  primary  document  see  N80  10281  01  20) 

Avail  NTIS  HC  A22/MF  AOI 

The  status  of  Solid  Rocket  Motor  Design  Automation 
Technology  is  reported  The  total  scope  is  reviewed,  from  initial 
preliminary  design  techniques  to  optimize  rocket  motor  perform 
ance  mass  and  envelope  characteristics  to  those  procedures 
used  m  final  design  activity  The  latter  include  internal  ballistics 


and  gram  design,  combustion  stability  prediction,  structural, 
thermal,  and  mass  property  analyses,  and  the  like  The  direction 
of  current  work  in  the  United  States  of  America  is  outlined 

F  0  S 


N80- 10284#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

IGNITION  AND  EXTINCTION  OF  SOUD  PROPELLANTS 

Guy  Lengelle.  Pierre  Mentre.  Joel  Guermgou.  Alam  Bizot.  and 
Yves  Maisonneuve  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  16  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary 
document  see  N80  10281  01-20) 

Avail  NTIS  HC  A22/MF  AOI 

Activities  are  reported  which  were  earned  out  at  ONERA 
on  ignition  and  extinction  relative  both  to  the  propellant  per  se 
and  to  the  motor  gram  with  a  given  type  of  igniter  The  ignition 
characteristics  of  composite  and  double  base  propellants  were 
investigated  by  exposing  samples  to  arc  generated  neutral  gas 
jet  as  well  as  to  aluminized,  propellant  motor  exhaust  The  means 
used  to  detect  ignition  were  visualization.  I  R  pyrometer  and 
ultrasonic  transducers  continuously  monitoring  the  thickness  of 
the  sample  With  the  various  types  of  heating  (convection  - 
conduction,  particles  impact)  it  was  found  that  the  ignition  laws 
remain  the  same,  controlled  by  the  degradation  characteristics 
of  the  propellant  components  The  various  experimental  techniques 
used  m  scaled  motors  for  the  investigation  of  propellant  ignition 
and  of  flame  spreading  are  described,  particularly  fluxmeters 
Examples  of  applications  of  these  techniques  to  the  study  of 
the  ignition  of  motors  with  composite  as  well  as  double  based 
propellant  grains,  are  presented  The  extinction  characteristics, 
low  pressure  deflagration  limit  and  extinction  under  depressuriza¬ 
tion.  of  various  composite  propellants  were  studied  revealing 
the  influence  of  the  composition  parameters  particles  size,  nature 
of  the  binder,  presence  of  additives  F  O  S 


N80  10286#  Pohtecmco  di  Milano  (Italy) 

IGNITION  AND  EXTINCTION  OF  SOLID  ROCKET  PRO 
PELLANTS 

L  DeLuca.  L  Galfetti.  and  C  Zanotti  In  AGARD  Solid  Rocket 
Motor  Techno)  Jul  1979  14  p  refs  (For  primary  document 

see  N80  10281  01-20) 

Avail  NTIS  HC  A22/MF  AOI 

Dynamic  burning  effects  associated  with  ignition  and 
extinction  of  solid  rocket  propellants  are  examined  within  the 
framework  of  a  thermal  theory  of  heterogeneous  combustion 
and  for  quasi -steady  gas  phase  A  nonlinear  burning  stability 
analysis  was  earned  out  via  an  integral  method  This  predicts 
that  for  a  given  set  of  operating  conditions,  a  well  defined 
critical  surface  temperature  exists  below  which  extinction  of  a 
burning  propellant  necessarily  follows  independently  on  its  past 
history  These  critical  surface  temperature  values  define  a  lower 
dynamic  stability  boundary  strictly  depending  on  the  propellant 
nature,  but  affected  by  the  operating  conditions  The  analysis  is 
based  on  an  asymptotic  stability  criterion  always  valid  for  static 
(random  disturbances)  stability  problems,  but  restricted  to  forcing 
functions  levelling  off  in  time  for  dynamic  (external  disturb¬ 
ances)  stability  Under  these  circumstances,  the  lower  dynamic 
stability  boundary  is  independent  on  the  nature  of  the  transient 
(pressure  or  radiation  driven),  the  shape  m  time  of  the  forcing 
function  (linear,  exponential,  parabolic,  etc  )  and  the  rate  of  change 
of  the  forcing  function  (even  variable)  The  relevance  of  the  lower 
dynamic  stability  boundary  to  ignition  transients  is  discussed 
Computer  simulated  runs  show  a  very  good  agreement  with  the 
analytical  predictions  Author 


N80- 10288#  Aerospace  Corp  .  El  Segundo.  Calif 
SOLID  PROPELLANT  SPECIFIC  IMPULSE  PREDICTION 

Ellis  M  Landsbaum  and  Manuel  P  Salmas  In  AGARD  Solid 
Rocket  Motor  Technol  Jul  1979  11  p  refs  (For  primary 

document  see  N80- 10281  01-20) 

Avail  NTIS  HC  A22/MF  AOI 

The  methods  for  the  theoretical  prediction  of  delivered  specific 
impulse  are  relatively  well-known  They  involve  computing  the 
losses  due  to  two-phase  flow,  divergence,  boundary  layer  kinetics, 
nozzle  submergence  and  combustion  efficiency  The  largest 
computed  toss  in  typical  aluminized  solid  propellants  is  the 
two -phase  flow  loss,  this  computation  also  has  the  largest 
uncertainty  because  the  particle  size  and  distribution  are  not 
known  precisely  A  correlation  of  mean  particle  diameter  versus 
throat  diameter  from  experimental  data  was  used  with  the  solid 
rocket  performance  prediction  program  (SPP)  to  predict  the 
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propellant  specific  impulse  of  a  number  of  motors  These 
predictions  are  compared  to  the  experimental  values  The  results 
indicate  that  the  specific  impulse  efficiency  appears  to  be  an 
inherent  property  of  the  propellant  In  addition,  the  experimental 
specific  impulse  and  specific  impulse  efficiency  were  statistically 
correlated  agamst  throat  diameter  and  expansion  ratio  for 
propellants  of  similar  oxidizer  and  aluminum  content  These 
correlations  are  as  accurate  as  the  longer,  more  expensive 
theoretical  analysis  In  addition  to  specific  impulse  prediction, 
the  equations  are  useful  in  optimization  of  motor  design  Author 


N80-  10287|  Techmsche  Hogeschool  Delft  (Netherlands!  Dept 
of  Aerospace  Engineering 

A  SIMPLE  METHOD  TO  ESTIMATE  THE  INFLUENCE  OF 
A  SMALL  VARIATION  IN  THE  THROAT  AREA  ON  THE 
PERFORMANCE  OF  SOLID  ROCKETS 

H  F  R  Schoyer  In  AGARD  Solid  Rocket  Motor  Technol 
Jul  1979  7  p  refs  (For  primary  document  see  N80  10281 

01  20) 

Avail  NTIS  HC  A22/MF  A01 

A  technique  is  presented  for  the  rapid  estimation  of  rocket 
performance  for  different  nozzle  throat  areas  and  the  mutual 
dependence  of  motor  parameters  The  method  is  based  on 
linearization  of  the  mean  ballistic  variables  with  respect  to  the 
variation  in  throat  area  The  variation  of  the  thrust,  specific 
impulse,  burning  time,  mass  flow,  and  total  impulse  are  predicted 
These  predictions  are  compared  with  predictions  by  a  computer 
program  for  the  internal  ballistics  of  solid  rocket  motors  and 
show  good  agreement  J  M  S 


N80-10288#  Dynamit  Nobel  A  G  .  Cologne  (West  Germany) 
INTERNAL  BALLISTIC  PROBLEMS  OF  HELMUT  HIGHLY 
ACCELERATED  SOLID  PROPELLANT  ROCKETS 

Walter  Diestnger  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  1 1  p  refs  (For  primary  document  see  N80  10281  01-20) 
Avail  NTIS  HC  A22/MF  A01 

The  state  of  the  ad  m  the  held  of  internal  ballistics  in  an 
accelerated  (  Igl  environment  is  given  It  is  shown  how  problems 
arising  with  high  acceleration  may  be  solved  J  M  S 


N90  10289#  Dynamit  Nobel  A  G  .  Troisdorf  (West  Germany) 
PROPELLANT  IGNITER  DEVELOPMENT  PROBLEMS 

Hans  Florin  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  24  p  (For  primary  document  see  N80  10281  01-20) 

Avail  NTIS  HC  A22/MF  A01 

Igniters  for  propelling  charges  are  described  The  light  artillery 
rocket  and  anti  submarine  training  rocket  serve  as  examples  of 
the  electric  and  internal  ballistics  data  of  igniters  Special  attention 
is  given  to  the  corresponding  safety  requirements  The  mechanical 
and  electrostatic  safety  is  covered  in  connection  with  the  general 
environmental  compatibility  Some  EMC  tests  of  igniters  are 
included  J  M  S 


N80-  10290||l  Propellants.  Explosives  and  Rocket  Motor  Establish 
ment.  Westcott  (England) 

SOME  MEASUREMENTS  OF  IGNITION  DELAY  AND  NEAT 
TRANSFER  WITH  PYROGEN  IGNITERS 

A  R  Hall.  G  R  Southern,  and  D  Sutton  In  AGARD  Solid 
Rocket  Motor  Technol  Jul  1979  9  p  refs  (For  primary 

document  see  N80  10281  01  20) 

Avail  NTIS  HC  A22/MF  A01 

Measurements  were  made  of  ignition  delay  and  the  cor 
responding  heat  flux  with  a  range  of  single  orifice  pyrogens 
charge  with  propellant  and  fired  axially  m  small  motors  in  order 
to  elucidate  design  priciples  Ignitions  were  inferred  from 
pressure-time  records  of  both  pyrogen  and  main  motor  and  mean 
heat  flux  with  a  range  of  single  orifice  pyrogens  charged  with 
propellant  and  fired  axially  in  small  motors  in  order  to  elucidate 
design  principles  Ignitions  were  inferred  from  pressure  time 
records  of  both  pyrogen  and  main  motor  and  mean  heat  fluxes 
were  calculated  from  the  total  temperature  rise  of  copper  capsules 
set  in  dummy  motor  charges  The  motor  ignition  delay,  the  mass 
rate  of  pyrogen  discharge,  and  the  mean  heat  flux  were  correlated 
Comparison  of  igniters  at  the  seme  values  of  the  mass  tate  of 
pyrogen  discharge  revealed  that  ignition  delays  tended  to  be 
longer  if  igniter  products  contained  condensed  phase  and  pyrogens 
performed  as  well  as  pyrotechnics  J  M  S 


N80- 10291#  Propellants.  Explosives  and  Rocket  Motor  Establish 
ment  Westcuit  (England)  Solid  Propellant  Motors  Div 
BOUNDARY  LAYER  MODELS  OF  EROSIVE  BURNING 
R  C  Parkinson  and  P  D  Penny  In  AGARD  Solid  Rocket 
Motor  Technol  Jul  1979  13  p  refs  (For  primary  document 
see  N80  10281  01  20! 

Avail  NTIS  HC  A22/MF  A01 

It  is  shown  that  erosive  burning  can  be  correlated  by  a 
boundary  layer  blow  off  criterion  A  momentum  integral  boundary 
layer  theory  is  used  to  predict  the  boundary  layer  reattachment 
point  m  a  rocket  motor  conduit,  with  acceleration  of  the 
combustion  gases  in  the  conduit  as  an  important  modifying  force 
The  energy  balance  in  the  boundary  layer  is  considered  providing 
a  means  of  relating  boundary  layer  thickness  with  burning  rate 
Both  normal  and  erosive  burning  effects  are  included  J  M  S 


N80  102921  Cohen  (Norman!  Professional  Services.  Redlands. 
Calif 

COMPOSITE  PROPELLANT  BURN  RATE  MOOELING 

Norman  S  Cohen  In  AGARD  Solid  Rocket  Motor  Technol 
Jul  1979  21  p  refs  (For  primary  document  see  N80- 10281 
01-20) 

Avail  NTIS  HC  A22/MF  A01 

The  current  status  of  the  steady-state  combustion  modeling 
of  composite  solid  propellants  is  reviewed  Emphasis  is  placed 
upon  revisions  of  original  Beckstead- Derr  Price  (BDP)  model 
premises  as  applicable  to  simple  monomodal  AP  propellants 
Extensions  to  more  complicated  propellants  (multimodal,  etc.) 
are  discussed  Results  are  presented  which  show  parametric  trends 
and  comparisons  with  data  Areas  of  agreement  and  disagreement, 
deficiencies,  and  continuing  developments  are  pointed  out 

J  M  S 


N80  10293#  Bayern  Chemie  GmbH.  Ottobrunn  (West 
Germany) 

EROSIVE  AND  TRANSIENT  BURNING  EFFECTS  ON 
PERFORMANCE  PREDICTION  ACCURACY  OF  TACTICAL 
ROCKETS 

H  P  Sauerwem.  A  Lampert  and  R  H  Schmucker  In  AGARD 
Solid  Rocket  Motor  Technol  Jul  1979  lip  refs  (For  primary 
document  see  N80  10281  01  20) 

Avail  NTIS  HC  A22/MF  A01 

An  erosive  burning  model  which  allows  performance  prediction 
without  additional  empirical  parameters  is  presented  A  sensitivity 
analysis  which  uses  the  data  of  small  tactical  rockets  shows 
the  effects  of  the  various  geometric  and  ballistic  parameters 
and  the  variation  of  pressure  and  thrust  history  due  to  transient 
effects  M  M  M 


N80  10294#  F'rmceton  Umv  .  N  J 

ALUMINUM  COMBUSTION  UNDER  ROCKET  MOTOR 
CONDITIONS 

Leonard  H  Caveny  and  Alon  Gany  In  AGARD  Solid  Rocket 
Motor  Technol  Jul  1979  13  p  refs  (For  primary  document 

see  N80  10281  01  20) 

(Grant  AF  AFOSR  3104  76) 

Avail  NTIS  HC  A22/MF  A01 

Combustion  processes  of  aluminum  particles  emitted  from 
the  surface  of  solid  propellants  were  studied  under  rocket  motor, 
cross  flow  conditions  as  well  as  strand  burning  conditions 
High-speed  color  photographs  were  taken  of  AI203  agglomerates 
forming  on  the  surface,  moving  along  the  surface,  entering  the 
flow  field,  and  breakirtgup  in  nozzles  Experiments  were  conducted 
for  cross- flow  velocities  as  high  as  30  m/s  and  pressures  between 
2  and  10  MPa  Agglomerate  size  distributions  were  obtained  by 
direct  measurements  from  the  films  Analysis  of  size  distribu¬ 
tions  of  the  agglomerates  leaving  the  surface  reveals  that  the 
following  parameters  decrease  with  increasing  pressure  collision 
frequency  on  the  surface,  the  agglomerate  stay  time  on  the 
surface,  and  mean  agglomerate  size  Increasing  the  cross-flow 
velocity  decreases  the  mean  agglomerate  size  However,  chamber 
pressure  has  the  most  pronounced  effect  on  agglomerate  size 

M  M  M 


N80  10296#  Geotgia  Inst  of  Tech.  Atlanta  School  of 
Aerospace  Engineering 

COMBUSTION  OF  ALUMINUM  IN  SOUD  PROPELLANT 
FLAMES 
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E  W  Price  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  15  p  refs  (For  primary  document  see  N80  10281  01  20) 
Avail  NTIS  HC  A22/MF  A01 

The  behavior  of  aluminum  in  the  combustion  /one  the  mecha 
msms  causing  this  behavior  and  the  significance  to  motor  perfor 
mance.  with  particular  emphasis  on  ammonium  perchlorate  hydro 
carbon  binder  aluminum  propellants  are  described  The  features  of 
aluminum  behavior  involve  retention,  concentration,  sintering  and 
coalescence  of  most  particles  on  the  propellant  burning  surface 
This  is  followed  by  detachment  and  ignition  of  the  agglomerate 
material,  burning  m  the  combustor  cavity  with  formation  of  a 
characteristic  population  of  oxide  droplets  in  a  diameter  distribution 
with  most  droplets  0  1  D  50  micrometers  M  M  M 


N80  10296#  Naval  Weapons  Center  China  Lake  Calif 
Aerothermochemistry  Div 

THE  ROLE  OF  PARTICULATE  DAMPING  IN  THE  CONTROL 
OF  COMBUSTION  INSTABILITY  BY  ALUMINUM  COMBUS 
TION 

Karl  J  Kraeutle  H  B  Mathes  and  Ronald  L  Derr  In  AGARD 
Solid  Rocket  Motor  Technol  Jul  1979  14  p  refs  (For  primary 
document  see  N80  10281  01-20) 

Avail  NTIS  HC  A22/MF  A01 

Methods  used  to  minimize  the  risk  of  combustion  instability 
in  rocket  motors  by  tailoring  the  oxide  particle  production  are 
summarized  A  brief  discussion  of  particulate  damping  theory  is 
given  Damping  measurement  with  the  T  burner  and  the  procedure 
of  damping  calculation  presently  in  use  at  the  Naval  Weapons 
Center  are  presented  The  importance  of  particle  size  analysis 
for  damping  calculations  is  discussed  Particle  size  analysis 
methods  are  described  which  consider  the  peculiarities  of 
combustion  residues  Examples  of  size  distributions  and  damp 
mg  calculations  ire  given  The  results  show  that  the  theory 
adequately  describes  damping  by  aluminum  oxide  particles  and 
that  damping  calculations  supply  information  necessary  for 
tailoring  of  aluminum  oxide  particle  sizes  toward  increased 
damping  M  M  M 


N8O  10297#  Bayern  Chemie  GmbH.  Aschau  (West  Germany) 

GAS  GENERATOR  PROPELLANTS  FOR  AIR  TO  AIR 
MISSILES 

RAH  Strecker  and  D  Linde  In  AGARD  Solid  Rocket  Motor 
Technol  Jul  1979  lip  ref  (For  primary  document  see 
N80  10281  01-20) 

Avail  NTIS  HC  A22/MF  A01 

NB  410-propellants,  representative  of  gas  generator  pro¬ 
pellants  which  are  superior  to  propellants  containing  unstabilized 
ammonium  nitrate  are  presented  These  NB  410-propellants  are 
especially  suited  for  applications  where  systems  are  exposed  to 
a  large  temperature  range  and  frequent  temperature  cycling 
such  as  air-to  air  missiles  M  M  M 


N80- 10298#  Naval  Surface  Weapons  Center.  White  Oak  Md 

NEW  BINDER  SYSTEM  FOR  COMPOSITE  SOLID  PRO 
PELLANTS 

Carl  Gotzmer  and  Nat  Seidan  (Naval  Ordnance  Station.  Indian 
Head.  Md.)  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  12  p  (For  primary  document  see  N80  10281  01-20) 

(SF 131332307) 

Avail  NTIS  HC  A22/MF  A01 

A  binder  system  for  application  to  both  castable  and  extrudable 
composite  solid  propellants  as  developed  and  tested  for  several 
motor  sizes  at  typical  service  temperatures  The  binder  system 
consists  of  a  low  acrylonitrile  type  carboxy  terminated  polybuta- 
diene  acrylonitrile  liquid  copolymer  which  is  crosslinked  with  di- 
and  tri- epoxides  A  dual  epoxide  crosslinking  system  is  employ¬ 
ed  to  permit  broad  adjustment  of  propellant  modulus  for  various 
applications  This  binder  system  provides  propellants  with  relative 
insensitivity  to  atmospheric  moisture  during  processing  and  a 
generous  pot  life  Propellant  costs  are  fully  competitive  with 
those  of  carbox  or  hydroxy  terminated  polybutadiene  binder 
propellants  K  L 


N80  10299#  Institut  fuer  Chemie  der  Treib-  und  Explosivstoffe. 
Pfinztal  (West  Germany) 

THE  AGEING  BEHAVIOUR  OF  SOLID  ROCKET  PRO 
PELLANTS  REGARDING  THEIR  MECHANICAL  PROPER 
TIES 


D  Schmitt  In  AGARD  Solid  Rocket  Motoi  Technol  Jul 
1979  8  p  I  For  primary  document  see  N80  10281  01  20) 

Avail  NTIS  HC  A22/MF  AU I 

Composite  and  double  base  rocket  propellant  samples  were 
aged  at  elevated  temperatures  to  determine  the  effects  of  aging  on 
tensile  strength  and  deformation  properties  Results  were 
extrapolated  to  service  temperatures  for  double  base  propellants 
In  composite  propellants  aging  resulted  in  a  change  of  the 
viscoelastic  properties  which  manifested  itself  like  the  embrittle¬ 
ment  of  a  material  strength  increased  as  deformation  properties 
decreased  This  change  in  mechanical  properties  decreased  from 
the  outside  to  the  inside  Hence,  particular  attention  must  be 
given  to  surface  aging  K  L 


N80  10300#  Centre  de  Recherches  du  Boucbet  Vert  de  Petit 
(France) 

IMPROVING  THE  ALL  WEATHER  BALLISTIC  AND  ME 
CHANICAL  PROPERTIES  OF  SMOKELESS  PROPERGOLS 
[AMELIORATION  DES  PROPRIETES  BAUSTIQUES  ET  DES 
PROPRIETES  MECANIQUES  TOUS  TEMPS  OES  PRO 
PERGOLS  SANS  FUMEE) 

A  Davenas  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  14  p  refs  In  FRENCH  (For  primary  document  see 

N80  10281  01-20) 

Avail  NTIS  HC  A22/MF  A01 

The  effect  of  RDX  and  HMX  as  well  as  the  effect  of  the 
ratio  of  energetic  plasticizers  and  of  reticulation  on  the  thermody¬ 
namic.  kinematic,  and  mechanical  properties  of  cast  double-base 
piopellants  was  investigated  Results  are  compared  with  the 
properties  of  composite  propellants  with  hyorocarbon  and  HMX 
birders  The  present  characteristics  of  the  propellants  and  the 
dtsired  improvements  are  described  Transl  by  A  R  H 


N80  10301*#  California  Inst  of  Tech.  Pasadena 

SOME  PROBLEMS  OF  NONLINEAR  WAVES  IN  SOLID 
PROPELLANT  ROCKET  MOTORS 

F  E  C  Culick  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  15  p  refs  (For  primary  document  see  N80  10281  01-20) 
(Contract  NAS7-100) 

Avail  NTIS  HC  A22/MF  A01 

An  approximate  technique  for  analyzing  nonlinear  waves  in 
solid  propellant  rocket  motors  »s  presented  which  inexpensively 
provides  accurate  results  up  to  amplitudes  of  ten  percent  The 
connection  with  linear  stability  analysis  is  shown  The  method 
is  extended  to  third  order  in  the  amplitude  of  wave  motion  in 
order  to  study  nonlinear  stability,  or  triggering  Application  of 
the  approximate  method  to  the  behavior  of  pulses  is  described 

K  L 


N80  10302#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

RECENT  ONERA  STUDIES  ON  COMBUSTION  INSTABIU 
TIES  IN  SOLID  PROPELLANT  ROCKET  MOTORS 

Paul  Kuentzman  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  24  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary 
document  see  N80  10281  01-20) 

Avail  NTIS  HC  A22/MF  A01 

Experimental  and  numerical  techniques  to  solve  the  problem 
created  by  combustion  instabilities  in  solid  propellant  motors 
are  reviewed  A  study  of  the  similarity  of  combustion  instabilities 
carried  out  on  large  size  engines  with  geometrically  complex 
gram  revealed  some  instabilities  In  view  of  the  poor  agreement 
between  the  observed  and  predicted  phenomena  characteristics, 
it  was  proposed  to  conduct  tests  on  a  reduced  scale  The  main 
results  obtained  and  the  limitation  of  this  method  are  pre¬ 
sented  K  L 


N80-10303#  Naval  Weapons  Center,  China  Lake.  Calif 
Aerothermochemistry  Div 

APPLICATION  OF  COMBUSTION  INSTABILITY  RESEARCH 
TO  SOLID  PROPELLANT  ROCKET  MOTOR  PROBUMS 

Ronald  L  Derr.  H  B  Mathes.  and  James  E  Crump  In  AGARD 
Solid  Rocket  Motor  Technol  Jul  1979  12  p  refs  (For  primary 
document  see  N80  10281  01  20 
Avail  NTIS  HC  A22/MF  A01 

Experimental  and  analytical  tools  for  minimizing  the  risk  of 
combustion  instability  in  solid  rocket  motors  are  reviewed  and 
examples  of  practical  application  to  motors  are  discussed  Both 
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successful  and  unsuccessful  examples  are  described  for  large 
and  small  rocket  motors  Laboiatory  characterization  of  practice 
damping  associated  with  a  metallized  propellant  and  optimization 
of  particle  damping  to  eliminate  pressure  oscillations  in  a  tactical 
solid  rocket  motor  are  discussed  In  addition,  prediction  of  motor 
behavior  and  comparison  with  motor  firing  results  are  presented 
for  solid  rocket  motors  used  in  the  NASA  Space  Shuttle  system 
The  practical  state  of  the  art  of  combustion  instability  technology 
is  assessed  K  L 


N80- 10304#  Politecnico  dr  Milano  (Italy)  Centro  di  Studio 
per  Ricerche  sulfa  Propulsione  e  sullaEnergetica 

SELF  SUSTAINED  OSCILLATORY  COMBUSTION  OF  SOLID 
ROCKET  PROPELLANTS 

L  DeLuca  ft*  AGARD  Solid  Rocket  Motor  Technol  Jul  1979 
14  p  refs  (For  primary  document  see  N80  10281  01  20) 

Avail  NTIS  HC  A22/MF  A01 

Self  -sustained  oscillatory  burning  of  solid  rocket  propellants 
is  considered,  within  the  framework  of  a  thermal  theory  of 
heterogeneous  combustion  and  for  quasi  steady  gas  phase  A 
nonlinear  burning  stability  analysis,  carried  out  via  an  integral 
method,  predicts  the  existence  of  three  wed  defined  static  regimes 
stationary,  self-sustained  oscillatory,  and  extinguished  The 
self-sustained  oscillatory  solution  is  related  to  targe  values  of 
surface  heat  release,  these  values  increase  with  pressure  The 
burning  rate  oscillations  are  of  thermokinetic  nature  and  feature 
characteristic  spikes  The  existence  and  the  properties  of  these 
oscillations  can  be  analytically  predicted,  they  strictly  depend 
on  the  operating  conditions  Computer  simulated  runs  show  a 
very  good  agreement  with  the  analytical  expectations  Identical 
self  sustained  oscillations  were  observed  following  different 
transients  to  the  same  final  set  of  operating  conditions 
Frequencies,  increasing  with  pressure,  of  the  order  of  100  Hz 
were  found  at  pressures  of  the  order  of  10  atm.  amplitudes 
were  found  to  decrease  with  pressure  The  same  basic  features 
can  be  observed  for  different  flame  models  RES 


N8CM0306#  Techmsche  Hogeschool  Delft  (Netherlands)  Dept 
of  Aerospace  Engineering 

LOW  FREQUENCY  OSCILLATORY  COMBUSTION:  EXP ERJ 
ME  NTS  AND  RESULTS 

H  F  R  Schoeyer  In  AGARD  Solid  Rocket  Motor  Technol 
Jul  1979  16  p  refs  (For  primary  document  see  N80  10281 

01  20) 

Avail  NTIS  HC  A22/MF  A01 

Combustion  experiments  were  carried  out  with  double  base 
and  composite  propellants  There  were  noticeable  differences 
between  the  oscillatory  combustion  of  the  double  base  and  the 
composite  propellant  Chuffing  was  frequently  observed  with  the 
double  base  propellants,  while  dp/dt  extinguishment  was  observed 
in  the  maionty  of  cases  of  oscillatory  combustion  of  the  composite 
propellant  Both  propellants  displayed  a  relation  between  the 
frequency  of  the  oscillations  and  the  mean  pressure  From  the 
experiments,  stability  boundaries  were  estimated  for  both  types 
of  propellants  In  addition,  the  imaginary  part  of  the  response 
function  was  estimated  for  the  composite  propellant  A  computer 
program  was  developed  and  applied  successfully  for  digital  data 
reduction  of  the  experimental  results  RES 


N80  10306#  Defence  Research  Establishment  Valcartier 
(Q  ebec)  Centre  de  Recherches  pour  la  Defense 
NONLINEAR  COMBUSTION  INSTABILITY  IN  SOLID 
PROPELLANT  ROCKET  MOTORS:  INFLUENCE  OF 
GEOMETRY  AND  PROPELLANT  FORMULATION 
P  M  Hughes  and  D  L  Smith  In  AGARD  Solid  Rocket  Motor 
Technol  Jul  1979  26  p  refs  (For  primary  document  see 

N80- 10281  01  20) 

Avail  NTIS  HC  A22/MF  A01 

The  characteristics  of  the  longitudinal  nonlinear  (or  steep 
fronted  shock)  mode  of  instability  were  compared  in  a  single 
size  of  moto'  for  three  different  gram  cross  sections  (cylindrical, 
star  ar.d  slotted  tubular)  and  three  propellant  formulations  The 
formulations  were  all  based  on  a  hydroxy  terminated  polybutadiene 
binder  containing  no  aluminum  and  varying  only  in  the  level  of 
burning  rate  catalyst  and  oxidizer  distribution  It  was  found  that 
degree  of  instability  decreased  with  increasing  burning  rate 
was  affected  by  the  number  of  waves  propagating  No 
correlation  could  be  established  between  the  strength  of  the 
unstable  wave  and  either  the  formulation  or  grain  cross  section 
A  low  level  acoustic  wave  form  was  observed  to  transition 


naturally  into  a  steep  fronted,  shock  type  waveform  The  growth 
of  the  shock  waveform  was  studied  from  initiation  to  steady 
state  and  it  was  found  that  the  growth  rate  generally  increased 
with  decreasing  propellant  burning  rale  The  growth  mechanism 
tended  to  be  a  complicated  one  in  the  earlier  stages  of  a  particular 
firing  (before  expending  60%  of  its  propellant  mass),  however 
it  can  generally  be  stated  that  a  pulse  will  grow  at  a  faster  rate 
m  the  latei  stages  of  a  firing  RES 


N80  103070  Imperial  Metal  Industries  ltd  Kiddt .rminMer 
(England) 

THE  SUPPRESSION  OF  COMBUSTION  INSTABILITY  BY 
PARTICULATE  DAMPING  IN  SMOKELESS  SOLID  PRO 
PELLANT  MOTORS 

G  I  Evans  and  P  K  Smith  In  AGARD  Solid  Rocket  Motor 
Technol  Jul  1979  1  1  p  refs  (For  primary  document  see 

N80  10281  01  201 
Avail  NTIS  HC  A22/MF  A01 

An  approach  to  the  practical  resolution  of  the  problem  of 
acoustic  combustion  instability  without  sacrificing  performance 
in  smokeless  rocket  motors  is  described  Experimental  work  shows 
that  small  quantities  of  refractory  powder  are  very  successful  in 
suppressing  combustion  instability  but  that  a  wider  range  of 
particle  sizes  than  is  theoretically  predicted  proves  to  be  effective 
Manipulation  of  the  size  density  function  was  shown  to  be  an 
effective  means  of  achieving  maximum  combustion  stability 
with  minimum  amounts  of  exhaust  smoke  RES 


N80  10308#  Bayer  n  Chemie  GmbH  Ottobrunn  (West 

Germany) 

MATERIAL  PROBLEMS  IN  JET  VANE  THRUST  VECTOR 
CONTROL  SYSTEMS 

D  Kampa.  A  Weib.  and  R  H  Schmucker  In  AGARD  Solid 
Rocket  Motor  Technol  Jul  1979  10  p  refs  (For  primary 

document  see  N80  10281  01  20) 

Avail  NTIS  HC  A22/MF  A01 

Five  different  refractory  material  types  were  studied  using  a 
highly  aluminized  HTPB  composite  propellant  Of  these,  pure 
and  composite  ceramics  exhibited  insufficient  thermal  shock 
resistance  pure  carbon  showed  extreme  ablation  and  erosion 
Specifically  selected  graphite,  covered  with  a  tungsten  layer  and 
reinforced  by  a  tip  of  this  material,  performed  well,  but  the  data 
available  were  not  adequate  for  systems'  use  The  best  results 
were  obtained  with  pure  tungsten  vanes  covered  with  a  layer 
of  low  thermal  conductivity  to  maintain  structural  rigidity  Tests 
with  low  aluminum  loading  propellants  showed  less  severe 
problems  so  that  molybdenum  was  sufficient  The  results  were 
applied  to  an  experimental  thrust  vector  control  system  with  a 
low  primary  smoke  HTPB  composite  propellant  By  proper  vane 
shaping  heat  shielding  and  surface  coating,  a  functional  system 
was  attained  RES 


N 80  10309#  Propellants.  Explosives  and  Rocket  Motor  Establish 
ment  Waltham  Abbey  (England) 

COMPOSITES  IN  FUTURE  MOTOR  HARDWARE:  A 
RESEARCH  VIEW 

N  J  Parratt  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  10  p  refs  (For  primary  document  see  N80-  10281  01-20 ) 
Avail  NTIS  HC  A22/MF  A01 

The  move  from  traditional  materials  to  more  recent  concepts 
such  as  dual  function  composites  and  integrated  construction  in 
tactical  motor  design  is  traced  The  question  is  then  reviewed 
as  to  whether  in  fact  the  best  use  is  being  made  of  available 
materials,  particularly  in  reducing  weight  and  cost  together 
Suggestions  as  to  how  this  might  be  done  are  then  presented 
It  is  concluded  that  particularly  in  the  construction  of  motor 
rases,  significant  improvements  can  be  made  immediately  with 
only  minor  changes  in  design,  if  supported  by  adequate  measure 
ment  and  prediction  of  any  deterioration  RES 


N80  10310#  Societe  Europeenne  de  Propulsion.  Bordeaux 
(France) 

PREDICTING  THE  BEHAVIOR  OF  PHENOLIC  ABLATIVE 
MATERIALS  (PREDICTION  DU  COMPORTEMENT  DES 
MATERIAUX  PHENOLIQUES  ABLATIFS) 

Claude  Bonnet  In  AGARD  Solid  Rocket  Motoi  Technol  Jul 
1979  16  p  refs  In  FRENCH  (For  primary  document  see 

N80  10281  01-20) 


127 


20  SPACECRAFT  PROPULSION  AND  POWER 


Avail  NTIS  HC  A22/MF  ACM 

Requirements  for  predicting  the  behavior  of  parts  of  a  blast 
pipe  made  of  phenolic  materials  throughout  burn,  the  methods 
of  fabricating  composite  materials  and  structures  must  be  improved 
so  that  better  reproductibility  may  be  achieved  New  analysis 
methods  and  computer  programs  must  be  used  to  reliably  predict 
the  mechanical  and  thermodynamic  behavior  of  blast  pipes  under 
fire  The  materials  and  temperatures  under  which  they  are  used 
(ambient  to  2500  C)  must  be  characterized  Transl  by  A  R  H 


NSO-10311#  Pohtecmco  di  Milano  (Italy) 

GAS  PHASE  VELOCITY  MEASUREMENTS  IN  SOLID 
ROCKET  PROPELLANTS  BY  LASER  DOPPLER  ANEMOM 
ETRY 

A  Coghe.  L  DeLuca.  G  L  Sensalari,  and  A  Volpi  In  AGARD 
Solid  Rocket  Motor  Technol  Jul  1979  14  p  refs  (For  primary 
document  see  N80- 10281  01-20) 

Avail  NTIS  HC  A22/MF  A01 

A  laser  Doppler  velocimetry  (LDV)  technique  is  described 
which  performs  velocity  measurements  in  the  gaseous  region 
near  the  combustion  surface  of  a  burning  solid  rocket  propellant 
Several  laser  based  optical  techniques  are  examined  which 
measure  the  condensed  phase  burning  rate  and  the  size  of  the 
particles  carried  away  by  the  gas  in  the  plume  of  the  burning 
solid  propellant  A  steady  state  strand  burner,  with  two 
symmetrical  and  opposite  optical  windows,  developed  for  the 
LOV  experiments,  is  described  The  apparatus  was  applied  to 
steady  burning  solid  propellant  The  application  of  the  apparatus 
for  unsteady  situations  is  discussed  A.W.H 


N80-10312|  United  Technologies  Cor p.  Sunnyvale,  Calif 
Chemical  Systems  Div 

PRESSURE  AND  VELOCITY  RESPONSE  FUNCTION 
MEASUREMENTS  BY  THE  ROTATING  VALVE  METHOD 

R  S.  Brown  and  R  C.  Wawgh  In  AGARD  Solid  Rocket  Motor 
Technol  Jul.  1979  17  p  refs  (For  primary  document  see 

N80- 10281  01-20) 

(Contracts  F0461 1-72-C-0007;  F0461 1  74  74-C  0045: 
F49620-77  C  0048) 

Avail  NTIS  HC  A22/MF  A01 

The  rotating  valve  method  which  measures  the  pressure 
and  velocity  coupled  response  functions  of  solid  propellants  is 
discussed  The  method  which  is  based  on  producing  pressure  or 
velocity  oscillations  in  a  small  combustion  chamber  by  varying 
the  area  of  one  or  two  secondary  exhaust  nozzles  in  a  periodic 
manner,  is  described  Analytical  studies  are  described  in  which 
the  relationship  between  the  propellant  combustion  response 
characteristics  and  the  dynamic  chamber  ballistics  is  developed 
An  experimental  rotating  valve  apparatus  was  constructed  and 
its  performance  compared  with  predictions  under  cold  flow 
conditions.  A  W  H 


Avail  NTIS  HC  A22/MF  A01 

The  aspects  of  the  inertial  upper  stage  (I US)  solid  motor  pro¬ 
pulsion  test  program  are  described,  including  the  background  and 
rationale  leading  to  the  baseline  test  approach  that  reties  on  over¬ 
testing  The  background  for  the  test  approach  is  presented  and  a 
general  description  of  IUS  and  its  solid  motors  is  given  along  with  a 
delineation  of  system,  motor,  component,  and  materiel  require¬ 
ments.  An  overall  perspective  of  the  various  test  phases  and 
their  integration  with  each  other  and  with  *'  design  requirements 
is  given  Objectives,  test  approaches,  and  a  summary  of  available 
results  of  the  various  test  phases  are  discussed,  including  their 
correlation  with  requirements  Author 


N80  10315#  Air  Force  Rocket  Propulsion  Lab.  Edwards  AFB. 
Calif 

THE  USE  OF  STANDARDIZED  TEST  MOTORS  AND 
LABORATORY  TOOLS  IN  THE  DEVELOPMENT  OF  MISSILE 
PROPULSION  TECHNOLOGY 

Richard  R  Weiss  In  AGARD  Solid  Rocket  Motor  Technol 
Jul  1979  14  p  (For  primary  document  see  N80- 10281  01-20) 
Avail  NTIS  HC  A22/MF  A01 

The  development  of  standardized  test  motors  and  laboratory 
tools  for  the  evaluation  of  solid  rocket  motor  component 
capabilities  and  propellant  behavior  is  discussed  The  advantages 
and  disadvantages  offered  by  the  use  of  standardized  motors 
and  laboratory  tools  are  examined  The  test  motor  families  and 
combustion  tools  used  at  engine  testing  laboratories  for  missile 
propulsion  technology  development  are  reviewed  The  rationale 
for  their  selection,  design  and  use  is  provided  along  with  a 
description  of  the  devices  themselves  A.W.H 


N80-10316#  Propellants.  Explosives  and  Rocket  Motor  Establish¬ 
ment.  Westcott  (England) 

MEASUREMENT  OF  THRUST  TRANSIENTS  IN  ROCKET 
MOTORS 

D  S  Dean  In  AGARD  Solid  Rocket  Motor  Technol  Jul 
1979  12  p  (For  primary  document  see  N80- 10281  01-20) 
Avail  NTIS  HC  A22/MF  A01 

Two  systems  for  measuring  the  thrust  transients  in  rocket 
motors  are  examined  Construction  and  calibration  of  the  systems 
are  described  The  first  system  is  designed  to  measure  starting 
transients  of  large  rocket  motor  if  there  is  no  significant  change 
in  the  mass  The  second  system  is  designed  for  use  with  short 
burning  time  motors  if  the  moving  mass  and  its  distance  of 
free  travel  are  kept  within  practical  bounds  A  W  H 


N80-10313#  Propellants.  Explosives  and  Rocket  Motor  Establish 
ment.  Westcott  (England) 

ULTRASONIC  IMAGING  A8  APPLIED  TO  NON 
DESTRUCTIVE  TESTING  OF  ROCKET  PROPELLANTS 

D  S  Dean  and  D  T  Green  In  AGARD  Solid  State  Rocket 
Motor  Technol  Jul.  1979  13  p  (For  primary  document  see 

N80  10281  01-20) 

Avail  NTIS  HC  A22/MF  A01 

An  ultrasonic  imaging  technique,  which  is  interface  sensitive 
rather  than  dependent  upon  the  amount  of  material  missing,  for 
nondestructive  testing  of  rock*'  propellants  is  examined  A  focused 
image  obtained  by  hologram  hie  encoding  or  computational 
manipulation  of  the  phase  information  of  the  ultrasonic  field  is 
used  to  determine  defects  in  solid  propellant  charges  The 
holographic  method,  which  uses  parallel  processing  of  information 
to  produce  a  near  real  time  image  is  described  The  use  of 
large  scale  integrated  circuits  and  minicomputers  in  the  imaging 
technique  is  evaluated  A  W  H 

N80-10314#  Aerospace  Corp .  Los  Angeles  Calif 

A  GENERALIZED  SOUD  MOTOR  DEVELOPMENT  TEST 
APPROACH  WITH  APPUCATION  TO  IUS 

Ernst  Stampfl  and  O  H.  May  (Space  and  Missile  Systems  Organ  . 
Los  Angeles.  Calif )  In  AGARD  Solid  Rocket  Motor  Technol 
Jul  1979  14  p  refs  (For  primary  document  see  N80  10281 

01  20) 
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Includes  laminates 


N78  17163#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

CERTIFICATION  PROCEDURES  FOR  COMPOSITE  STRUC 
TURES 

Jan  1978  40  p  refs  Four  papers  presented  at  the  44th 

Meeting  of  the  Struct  and  Mater  Panel  of  AGARD  April  1977 
IAGARD-R  660.  IS8N-92  835-0208-6)  Avail  NTIS 

HC  A03/MF  A01 

The  criteria  which  presently  determine  the  permissible  use 
of  composites  in  production  aircraft  and  the  adaptation  of  an 
existing  framework  of  aircraft  certification  practices  to  the  special 
characteristics  of  composites  were  described  Factors  involving 
the  scheduling  of  full-scale  static  and  fatigue  tests  and  their 
effect  on  the  use  of  composites  were  discussed  Static  and  fatigue 
design  and  test  loads  were  studied  Small  and  large  scale  element 
testing  was  covered  Some  of  the  structural  design  problems 
a  id  load/stram  criteria  were  reviewed  Typical  procedures 
governing  the  development  and  interpretation  of  design  data, 
laboratory  and  flight  tests  were  explained  Author 


26  METALLIC  MATERIALS 

Includes  physical,  chemical,  and  mechanical  properties 
of  metals,  e  g .  corrosion;  and  metallurgy. 


N78  162SO#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

CORROSION  FATIGUE  OF  AIRCRAFT  MATERIALS 

Oct  1977  93  p  refs  Four  papers  presented  at  the  44th 

Meeting  of  the  Structures  and  Mater  Panel  of  AGARD.  Apr 
1977 

(AGARD  R  659.  ISBN  92  835  1261  8)  Avail  NTIS 

HC  A05/MF  A01 

Environmental  effects  on  the  fatigue  life  and  crack  propagation 
behavior  of  aircraft  structural  materials  are  considered  Specifically 
the  corrosion  fatigue  of  high  strength  aluminum,  titanium,  and 
steel  alloys  is  discussed  Experimental  results  are  given  along 
with  recommendations  for  further  research.  J.M.S. 


N79-33304|  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur  Seme  (France) 

CORROSION  INFORMATION  IN  NATO  NATIONS 

N  E  Promise  Jul  1979  36  p  refs 

(AGARD  AR  141.  ISBN  92  835-1327-4)  Avail  NTIS 
HC  A03/MF  A01 

Research  was  performed  to  (1)  determine  the  needs  of  the 
NATO  aerospace  industry  and  related  Government  establishments 
for  technical  data  relevant  to  corrosion  principles,  material  behavior 
m  hostile  environments,  corrosion  prevention,  etc  .  (2)  to  determine 
what  national  and  international  resources  exist  that  could  be 
responsive  to  these  needs  and  what  were  the  facilities  for 
collecting,  analyzing,  coding,  storing  and  retrieving  the  desired 
information  and  (3)  to  suggest  approaches  to  filling  identified 
gaps  and  unsatisfied  needs  The  study  was  limited  to  the  generic 
types  of  information  needed  and  the  mechanics  of  transferring 
this  information  M.M.M. 


28  PROPELLANTS  AND  FUELS 

Includes  rocket  propellants,  igniters,  and  oxidizers, 
storage  and  handling  and  aircraft  fuels 

For  related  information  see  also  07  Aircraft  Propulsion 
and  Power.  20  Spacecraft  Propulsion  and  Power,  and 
44  Energy  Production  and  Conversion 


N7S-131S2#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

AIRCRAFT  ENGINE  FUTURE  FUELS  AND  ENERGY 
CONSERVATION 

Sep  1978  188  p  refs  Lecture  Series  held  at  Munich. 

16-17  Oct  1978  and  London.  19  20  Oct  1978 
(AGARD  LS  96  ISBN-92  835-1297  9)  Avail  NTIS 

HC  A09/MF  A01 

Currant  and  forecasted  world  energy  demands,  growth,  and 
supply  are  reviewed  in  perspective  to  the  status  and  outlook  for 
future  aviation  fuels  to  meet  NATO  needs  The  special  problems 
associated  with  the  refining  of  aviation  fuels  from  lower  quality 
feedstocks  (including  fuel  refined  from  coal,  oil  shale,  and  tar 
sands)  and  techniques  for  reducing  energy  consumption  in  refining 
processes  are  examined  Special  attention  is  given  to  the  chemistry 
and  combustion  characteristics  of  future  hydrocarbon  fuels  and 
the  impact  of  using  these  fuels  in  aircraft  engines  and  fuel  systems 
An  assessment  is  made  as  to  what  technology  advancements 
are  currently  underway  and  what  other  advancements  are  needed 
with  reference  to  engine  components,  engine  systems,  aircraft 
designs  and  operational  procedures  to  help  conserve  fuel 
resources  For  individual  titles,  see  N79  13193  through  N79- 
13200 

N79  13193#  Impenai  Coll  of  Science  and  Technology.  London 
(England).  Dept  of  Mechanical  Engineering 

FUTURE  FUELS  FOR  AVIATION 

J  J  MacFarlane  In  AGARD  Aircraft  Ei  g  Future  Fuels  and 
Energy  Conserv  Sep  1978  12  p  refs  (For  primary  document 
see  N79  13192  04  28) 

Avail  NTIS  HC  A09/MF  A01 

The  historical  background  of  the  current  aviation  gas  turbine 
fuel  specification  is  described  Current  local  supply  difficulties 
are  discussed  in  relation  to  crude  oil  availability  and  the  pattern 
of  regional  demand  for  petroleum  products  The  consensus  of 
expert  opinion  on  the  effects  of  predicted  future  petroleum  resource 
availability  and  of  various  trade  and  economic  factors  on  future 
rates  of  production  are  described  Recent  data  on  the  demand 
for  petroleum  products  and  the  crucial  importance  of  future 
demand  control  are  discussed  The  prospects  for  petroleum  based 
aviation  fuel  are  evaluated  The  long  term  sources  of  aviation 
fuel  are  described  and  the  problem  areas  enumerated.  The  need 
for  a  research  program  on  alternative  fuels  is  demonstrated 
Previous  work  using  model  flames  on  the  effects  of  fuel 
composition  on  rich  flame  chemistry  is  reviewed  and  the  potential 
contribution  of  fundamental  research  in  the  alternative  aviation 
fuels  program  is  outlined  J  M  S 


N79-131S4#  Shell  Research  Ltd  .  Chester  i England)  Thornton 

Research  Centre 

FUTURE  AVIATION  FUELS  FUEL  SUPPLIERS  VIEWS 

A.  Lewis  In  AGARO  Aircraft  Eng.  Future  Fuels  and  Energy 
Conserv  Sep  1978  22  p  refs  (For  primary  document  see 

N79-13192  04-28) 

Avail  NTIS  HC  A09/MF  A01 

Developments  in  the  potential  future  availability  of  aviation 
fuels  from  petroleum  crude  oils,  shale  oils,  and  coal  are  reviewed 
on  the  basis  of  published  data  Much  of  the  data  were  derived 
from  statistics  of  the  Organization  for  Economic  Cooperation  and 
Development  and  the  Workshop  on  Alternative  Energy  Strate¬ 
gies  J.M  S 


N79-131SS#  Imperial  Coll  of  Science  and  Technology.  London 
(England)  Dept  of  Mechanical  Engineering 

THE  ROLE  OF  FUNDAMENTAL  COMRUSTION  IN  THE 
FUTURE  AVIATION  FUELS  PROGRAM 

J  J  MacFarlane  In  AGARO  Aircraft  Eng  Future  Fuels  and 
Energy  Conserv  Sep  1978  6  p  refs  (For  primary  document 
see  N79  13192  04-28) 


Avail  NTIS  HC  A09/MF  A01 

Alternative  fuels  research  using  can  type  engine  combustors 
is  briefly  summarized  This  research  stressed  the  overall  response 
of  the  system  to  fairly  arbitrary  changes  in  fuel  properties  and 
fuel  preparation,  observing  such  quantities  as  carbon  deposit 
formation,  wall  temperature,  combustor  outlet  temperature 
distribution,  and  combustion  efficiency  Flame  research  undertaken 
to  study  the  way  in  which  carbon  is  formed  in  gas  turbine 
primary  zones  was  described  This  research  utilized  experimental 
model  combustors,  prevaporized  and  premixed  C5  and  C6 
hydrocarbons  and  kerosene,  and  sprayed  kerosene  Contour  maps 
of  soot  formation  as  a  function  of  pressure  and  equivalence 
ratios  were  presented  The  mechanism  of  carbon  formation  in 
spray  flames  was  discussed  J  M  S 


N7f- 13198*|  National  Aeronautics  and  Space  Administration 
Lewis  Research  Center.  Cleveland.  Ohio 

CHARACTERISTICS  ANO  COMRUSTION  OF  FUTURE 
HYDROCARBON  FUELS 

R.  A  Rudey  and  J  S  Grobman  In  AGARD  Aircraft  Eng 
Future  Fuels  and  Energy  Conserv  Sep  1978  23  p  refs  (For 
primary  document  see  N79- 13192  04  28) 

Avail  NTIS  HC  A09/MF  A01  CSCL21D 

Changes  in  fuel  properties  that  are  expected  in  future 
hydrocarbon  fuels  for  aircraft  are  discussed  along  with  the  principal 
properties  of  syncrudes'  and  the  fuels  that  can  be  derived  from 
them  The  impact  that  the  resultant  potential  changes  in  fuel 
properties  may  have  on  combustion  and  thermal  stability 
characteristics  is  illustrated  and  discussed  in  terms  of  ignition, 
soot  formation,  carbon  deposition,  flame  radiation,  and  emis¬ 
sions  J  M  S 


NTS  13197*1  Nat  tonal  Aeronautics  and  Space  Administration 
Lewis  Research  Center.  Cleveland.  Ohio 

IMPACT  OF  FUTURE  FUEL  PROPERTIES  ON  AIRCRAFT 
ENGINES  AND  FUEL  SYSTEMS 

R  A  Rudey  and  J  S  Grobman  In  AGARD  Aircraft  Eng 
Future  Fuels  and  Energy  Conserv  Sep  1978  29  p  refs  (For 
primary  document  see  N79  13192  04  28) 

Avail  NTIS  HC  A09/MF  A01  CSCL  2 ID 

The  effect  of  modifications  in  hydrocarbon  jet  fuels  specifica¬ 
tions  on  engine  performance,  component  durability  and  mainte¬ 
nance.  and  aircraft  fuel  system  performance  is  discussed  Specific 
topics  covered  include  specific  fuel  consumption:  ignition  at  relight 
limits:  exhaust  emissions  combustor  liner  temperatures:  carbon 
deposition:  gum  formation  in  fuel  nozzles,  erosion  and  corrosion 
of  turbine  blades  and  vanes,  deposits  in  fuel  system  heat 
exchangers  and  pumpability  and  flowability  of  the  fuel  Data 
that  evaluate  the  ability  of  current  technology  aircraft  to  accept 
fuel  specification  changes  are  presented,  and  selected  technology 
cal  advances  that  can  reduce  the  seventy  of  the  problems  are 
described  and  discussed  J  M  5 


N7S-1319S#  Pratt  and  Whitney  Aircraft  Group  East  Hartford 
Conn. 

ENGINE  COMPONENT  IMPROVEMENT  AND  PERFORM 
ANCE  RETENTION 

William  H.  Sens  In  AGARD  Aircraft  Eng  Future  Fuels  and 
Energy  Conserv  Sep  1978  12  p  (For  primary  document  see 
N79-13192  04  28) 

Avail  NTIS  HC  A09/MF  A01 

The  importance  of  improving  the  fuel  consumption  of  current 
engines  and  their  derivatives  is  addressed  in  terms  of  making 
significant  savings  in  aircraft  fuel  consumption  in  this  century 
Methods  of  reducing  fuel  consumption  of  current  engines 
considered  include  (1)  cycle  improvement  incorporated  in  growth 
and  derivative  engine  models  by  changes  in  bypass  ratio,  overall 
pressure  ratio,  and  turbine  inlet  temperature.  (2)  component 
performance  improvements  through  design  refinements  incorpo¬ 
rated  into  the  existing  engines  during  routine  overhaul,  and 
(3)  improved  engine  performance  retention  through  revised 
maintenance  procedures  and  improved  design  J  M  S 


N7S  131SR#  Pratt  end  Whitney  Aircraft  Group.  East  Hartford 
Conn 

LOW  ENERGY  CONSUMPTION  ENGINES 

William  H  Sens  In  AGARD  Aircraft  Eng  Future  Fuels  and 
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28  PROPELLANTS  AND  FUELS 


Energy  Coneerv  S#p  1978  13  p  rah  (For  primary  document 
saa  N79-13192  04-28) 

Avail:  NTIS  HC  A09/MF  A01 

Improve  manta  in  aircraft  get  turbine  angina  economy  over 
four  decade*  are  briefly  reviewed  Poaaibilitiea  for  the  evolution 
of  the  turbofan  cycle  to  give  improved  engine  performance  are 
diecueaed  with  emphaaie  on  the  Energy  Efficient  Engine  Program. 
Alternative  cycles  are  also  considered  These  include:  Brayton 
cycle:  regenerative  cycle:  compound:  fan:  shrouded  propeller; 
and  the  prop-fan  The  prop-fan  is  considered  the  most  promis¬ 
ing.  J.M  S 


N7f- 18200#  Office  National  d'Etudes  at  da  Recherches 
Aarospatiales.  Paris  (France). 

ENSIMV  CONSERVATION  AIRCRAFT  DESIGN  AND 


f  T.\ tl'T.  MM i. 


Philippe  Pottson-  Quinton  In  AGARD  Aircraft  Eng.  Future  Fuels 
and  Energy  Conserv.  Sep  1978  47  p  refs  (For  primary 

document  see  N79  13192  04  28) 

Avail  NTIS  HC  A09/MF  A01 

A  review  is  given  of  studies  and  applications  leading  to 
improved  fuel  efficiency  in  the  air  transportation  system  Major 
technological  progress  in  aerodynamics,  structures/ materials, 
propulsion  integration,  and  avionics  is  quantified  for  the  subsonic 
transport  aircraft  as  wall  as  future  VTOL  STOL.  and  $ST.  It  is 
shown  that  improvements  on  flight  and  ground  operational 
procedures  are  in  the  developmental  stage  and  that  these 
improvements  must  strongly  reduce  the  energy  waste  of  the 
current  civil  and  military  air  transportation  system.  J.M  S. 
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31  ENGINEERING  (GENERAL) 

Includes  vacuum  technology,  control  engineering, 
display  engineering,  and  cryogenics 


N78-15311|  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

FACTORS  OF  SAFETY:  HISTORICAL  DEVELOPMENT, 
STATE  OF  THE  ART  AND  FUTURE  OUTLOOK 

Nov  1977  69  p  refs  Three  papers  presented  at  the  43d. 

44th,  and  45th  Meetings  and  the  Technical  Address  given  at 
the  44th  Meeting  of  the  Structures  and  Mater  Panel  of 
AGARD 

(AGARD  R  661.  ISBN  92-835  1255-3)  Avail  NTIS 

HC  A04/MF  A01 

The  factors  of  structural  safety  presently  applied  to  the  design 
of  fixed-wing  aircraft  are  considered  in  terms  of  progress  in 
establishing  aerodynamic  derivatives,  defining  load  conditions,  and 
predicting  structural  loads  as  well  as  enabling  detailed  analyses 
for  stress  and  deformation  to  be  made  J  M  S 

N78-312780  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

IMPACT  OF  CHARGE  COUPLED  DEVICES  AND  SURFACE 
ACOUSTIC  WAVE  DEVICES  ON  SIGNAL  PROCESSING  AND 
IMAGERY  IN  ADVANCED  SYSTEMS 

Y  Brault.  ed  Jun  1978  479  p  refs  Partly  in  ENGLISH  and 
FRENCH  Presented  at  Avionic  Panel  Symp  .  Ottawa.  1115  Oct 
1977 

IAGARD  CP  230  ISBN  92  835  0216  7)  Avail  NTIS 
HC  A21/MF  A01 

The  mission  of  AGARD  is  to  bring  together  the  leading 
personalities  of  the  NATO  nations  in  the  fields  of  science  and 
technology  relating  to  aerospace  The  mission  of  AGARD  is  carried 
out  through  the  Panels  which  are  composed  of  experts  appointed 
by  the  National  Delegates,  the  Consultant  and  Exchange  Program 
and  the  Aerospace  Applications  Studies  Program  The  results  of 
AGARD  work  are  reported  to  the  member  nations  and  the  NATO 
Authorities  through  the  AGARD  series  of  publications  of  which 
this  is  one  The  reported  symposium  was  divided  into  five  sessions 
(1)  fundamental  technology  and  trends;  (2)  technology  and 
devices,  (3)  fundamental  modules/ subsystems;  (4)  imagery,  and 
(5)  signal  processing  For  individual  titles,  see  N78-31280  through 
N78  31319 

N78-312B0#  Texas  Instruments.  Inc..  Dallas 

STATE-OF-THE-ART  OF  CCD  AND  SAW  TECHNOLOGIES 

Lewis  T.  Claiborne  In  AGARD  Impact  of  Charge  Coupled  Devices 
and  Surface  Acoustic  Wave  Devices  on  Signal  Process  and 
Imagery  in  Advanced  Systems  Jun.  1978  11  p  refs  (For 

primary  document  see  N78-31279  22-31) 

Avail  NTIS  HC  A21/MF  A01 

A  survey  of  the  status  of  component  technologies  for 
charged  coupled  devices  (CCD)  and  surface  acoustic  wave  devices 
(SAW)  is  presented  in  terms  of  device  performance  and  application 
to  subsystem  signal  processing  functions  The  performance  is 
discussed  for  imaging  and  image  processing  as  well  as  analog 
and  digital  signal  processing.  Recent  developments  are  mentioned 
including  resonator  filters  and  transform  processing  G  Y 


N78-31281#  Royal  Signals  and  Radar  Establishment  Malvern 
(England). 

THE  ROLES  FOR  CCO  AND  SAW  IN  SIGNAL  PROCESS¬ 
ING 

J  B.  G  Roberts  In  AGARD  Impact  of  Charge  Coupled  Devices 
and  Surface  Acoustic  Wave  Devices  on  Signal  Process  and 
Imagery  in  Advanced  Systems  Jun  1978  16  p  refs  (For 

primary  document  see  N78-31279  22-31) 

Avail  NTIS  HCA21/MFA01 

The  recent  emergence  of  two  radically  new  methods  for 
the  real  time  processing  of  signals  raised  the  important  question 
of  how  they  best  be  used  and  how  they  relate  to  one  another 
and  to  other  techniques  The  key  factors  determining  the 
effectiveness  of  CCD  and  SAW  in  a  range  of  application  fields 
are  discussed  The  roles  in  which  they  are  likely  to  be  most 
appropriate  and  how  they  compare  with  the  rapidly  expanding 
range  of  digital  devices  are  assessed  As  well  as  contrasting  the 


techniques  in  mutually  exclusive  situations,  it  is  shown  how  it 
is  often  possible  to  complement  one  with  another  to  good 
effect  G  Y 

N78-31282#  Rome  Air  Development  Center.  Griffiss  AFB.  NY 
Deputy  for  Electronic  Technology 

MATERIAL  CHOICE  FOR  OPTIMUM  8AW  DEVICE  PER¬ 
FORMANCE 

Robert  M  OConnell.  Andrew  J  Slorodnik.  Jr .  and  Paul  H  Carr 
In  AGARD  Impact  of  Charge  Coupled  Devices  and  Surface 
Acoustic  Wave  Devices  on  Signal  Process  and  Imagery  in 
Advanced  Systems  Jun  1978  19  p  refs  (For  primary  document 
see  N78  31279  22  31) 

Avail  NTIS  HC  A21/MF  A01 

The  theory  of  surface  acoustic  wave  propagation  is  reviewed 
and  some  of  the  various  material  design  parameters  which  follow 
from  that  theory  must  be  considered  in  making  the  optimum 
SAW  device  substrate  choice  The  parameters  covered  include 
SAW  velocity,  piezoelectric  coupling  constant,  electro- mechanical 
power  flow  angle,  temperature  sensitivity,  propagation  losses 
and  beam  steering  and  diffraction  Depending  upon  the  device 
being  designed  and  the  application,  some  of  those  parameters 
are  more  important  than  others  In  the  design  c."  temperature 
stable,  broadband,  low  insertion  loss  devices,  the  important 
requirements  are  a  zero  temperature  coefficient  of  time  delay 
and  a  large  piezoelectric  coupling  constant  Alternatively,  the 
design  of  high  frequency  devices  requires  low  loss  substrate 
materials  with  large  SAW  velocities.  The  state  of  the  art  in  the 
development  of  new  materials  for  these  two  classes  of  devices 
is  reviewed.  Author 

N78-31283j|f  Laboratoire  Central  de  Recherches  Thomson- CSF, 
Orsay  (France) 

MICROWAVE  SURF  ACE -ACOUSTIC- WAVE  COMPONENTS 

P  Hartemann  In  AGARD  Impact  of  Charge  Coupled  Devices 
and  Surface  Acoustic  Wave  Devices  on  Signal  Process  and 
Imagery  in  Advanced  Systems  Jun  1978  9  p  refs  (For 

primary  document  see  N78-31279  22-31) 

Avail  NTIS  HC  A21/MF  A01 

Various  surface  acoustic  wave  components  operating  at 
frequencies  greater  than  1  GHz  were  realized  using  an  electron 
beam  pattern  generator  Fabrication  process  is  described  end 
the  main  features  of  devices  are  reported  Simple  and  tapped 
delay  lines  operating  at  about  13  GHz  with  a  3  db  bandwidth 
close  to  500  MHz  were  performed  with  lithium  mobate  substrates. 
The  maximum  delay  time  is  equal  to  10  micro  seconds  Large 
bandwidth  coded  lines  and  dispersive  delay  lines  were  also  tested 
Narrow  bandwidth  filters  were  realized  using  sampled  inter  digital 
transducers  deposited  on  surfaces  of  lithium  mobate  and  quartz 
substrates  A  relative  bandwidth  of  0  0006  was  obtained 
Oscillators  were  implemented  with  such  filters  up  to  2  GHz.  the 
substrates  being  ST  cut  quartz  plates  G  Y 


N78-31284|  Microwave  and  Electronic  Systems  Ltd  .  Newbridge 
(Scotland) 

DEVELOPMENT  OF  A  100MHz  BANDWIDTH  PULSE 
COMPRESSION  SUBSYSTEM  FOR  AIRBORNE  APPLICA¬ 
TION 

M  B  N  Butler  In  AGARD  Impact  of  Charge  Coupled  Devices 
and  Surface  Acoustic  Wave  Devices  on  Signal  Process,  and 
Imagery  in  Advanced  Systems  Jun  1978  10  p  refs  (For 

primary  document  see  N78-31279  22  31) 

Avail  NTIS  HC  A21/MF  AC1 

A  substrate  design  incorporating  SAW  devices  for  passive 
signal  encoding  and  pulse  compression  with  100  MHz  bandwidth 
and  5  microsecond  dispersion  is  described  The  paper  is  divided 
into  three  parts  covering  SAW  devices  design,  subsystem  design 
and  environmental  testing  In  order  to  minimize  weight  and  power 
conromption  the  SAW  devices  were  designed  for  implementation 
on  ST-X  quartz  substrates  With  this  material  and  appropriate 
mechanical  layout  only  minor  changes  in  device  performance 
are  visible  over  an  operating  temperature  range  in  excess  of 
100  C  In  this  development  a  new  approach  to  the  design  of 
double  dispersive,  angle  chirp  filter  is  taken.  The  technique  resulted 
m  SAW  devices  with  T  8  500.  insertion  loss  less  than  45  db 

and  matched  to  give  e  compressed  pulse  width  of  1 5  nanoseconds 
with  34  db  sidelobe  suppression  Subsystem  design,  including 
high  gam.  broadband  amplifiers  shows  the  need  for  care  in 
mechanical  and  electrical  layout  and  screening  Attention  is  given 
to  design  for  low  R  F  I  and  good  pulse  compression  performance 
in  a  unit  operating  in  an  airborne  environment  Author 
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31  ENGINEERING  (GENERAL) 


N78-3128B#  Sperry  Research  Center.  Sudbury.  Mass 

SIGNAL  PROCESSING  WITH  A  REFLECTIVE  DOT  ARRAY 
(RDA) 

L  P  Solie  and  H  VanDeVaart  In  AGARD  Impact  of  Charge 
Coupled  Devices  and  Surface  Acoustic  Wave  Devices  on  Signal 
Process  and  Imagery  in  Advanced  Systems  Jun  1978  4  p 

refs  (For  primary  document  see  N78-31279  22-31) 

Avail  NTIS  HC  A21/MF  A01 

A  new  type  of  pulse  compression  filter  is  described  using 
the  Reflective  Dot  Array  (RDA)  The  RDA  is  similar  to  the  Reflective 
Array  Compressor  (RAC),  except  that  the  array  of  reflecting  grooves 
is  replaced  by  an  array  of  reflecting  metallic  dots  The  RDA  has 
the  principle  advantage  of  being  part  of  the  same  mask  and 
metallization  as  the  mterdigila)  transducers,  allowing  single  stop 
fabrication  A  linear  FM  filter  was  developed  with  a  center 
frequency  of  60  MHz.  bandwidth  of  20  MHz  and  differential 
time  delay  of  10  microsecond  with  less  than  3  degrees  of  rms 
phase  deviation  from  quadratic  without  phase  compensating  film 
showing  that  high  performance  pulse  compression  filters  can  be 
produced  at  low  cost  G.Y 

N78-3 12860  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

INFLUENCE  OF  ACCELERATION  ON  SURFACE  ACOUSTIC 
WAVE  OSCILLATORS 

Michel  Valdois.  Patrick  Levesque,  and  Pierre  Hademann  (Laborat 
oire  Central  de  Rech  Thomson-CSF.  Orsay.  France)  In  AGARD 
Impact  of  Charge  Coupled  Devices  and  Surface  Acoustic  Wave 
Devices  on  Signal  Process,  and  Imagery  in  Advanced  Systems 
Jun  1978  6  p  refs  In  FRENCH;  ENGLISH  summary  (For 

primary  document  see  N78-31279  22-31) 

Avail  NTIS  HCA21/MFA01 

The  influence  of  acceleration  on  oscillators  using  a  delay 
line  or  a  resonator  with  surface  acoustic  waves  was  studied  in 
the  0  -  30  g  range  The  surface  wave  oscillators  were  installed 
on  a  variable  speed  rotating  arm  The  piezoelectric  substrates 
used  were  in  quartz  of  ST  and  Y  cut.  Several  directions  of 
acceleration  were  experimented.  The  frequency  shift  due  to 
acceleration  is  as  a  first  approximation,  a  linear  function  of  the 
acceleration  magnitude  With  a  surface  wave  resonator  made  of 
two  transducers  placed  in  a  cavity  defined  by  two  periodic 
reflecting  networks,  the  maximum  sensitivity  is  48  Hz/g  at 
124  MHz  for  an  acceleration  direction  to  the  propagation 
surface.  Results  show  that  the  acoustic  surface  wave  oscillators, 
in  their  present  form,  are  more  sensitive  to  acceleration  than 
the  volume  wave  oscillators  The  ratio  of  relative  sensitivity 
increase  is  of  the  order  of  100  G  Y 

N78-312870  Laboratoire  Central  de  Recherches  Thomson-CSF. 
Orsay  (France) 

TUNABLE  MAGNETOELASTIC  SURFACE  WAVE  OSCILLA 
TORS 

G  Volluet  In  AGARD  Impact  of  Charge  Coupled  Devices  and 
Surface  Acoustic  Wave  Devices  on  Signal  Process  and  Imagery 
m  Advanced  Systems  Jun.  1978  1 1  p  refs  (For  primary 

document  see  N78-31279  22-31) 

Avail  NTIS  HC  A21/MF  A01 

A  new  technique  for  achieving  the  frequency  control  of  SAW 
oscillators  with  an  external  magnetic  field  was  experimented 
Magnetoelastic  Raleigh  wave  delay  lines  using  ZnO  transducers 
were  fabricated  with  Gd-Ga  Y  I  G  epitaxial  films  grown  on  GGG 
substrates  An  important  phase  velocity  shift  was  obtained  as  a 
function  of  an  external  biasing  magnetic  field  through  a 
magnetoelastic  interaction  Feedback  oscillators  were  imple¬ 
mented  using  this  kind  of  delay  lines  A  frequency  change  up 
to  1650  ppm  around  211  5  MHz  and  1800  ppm  around 
339  5  MHz  were  obtained  by  sweeping  a  biasing  magnetic  field 
over  a  70  Oe  range  G  Y 

N78  31288#  Allen  Dark  Research  Centre.  Towcester  (England) 

PERFORMANCE  LIMITATIONS  OF  TWO  PHASE  CCD  S 

V  A  Browne  In  AGARD  Impact  of  Charge  Coupled  Devices 
and  Surface  Acoustic  Wave  Devices  on  Signal  Process  and 
Imagery  in  Advanced  Systems  Jun  1978  8  p  refs  (Foi 
primary  document  see  N78-31279  22-3  U 
Avail  NTIS  HCA21/MFA01 

There  are  several  different  techniques  available  for  achiev¬ 
ing  two-phase  operation  These  are  discussed  and  compared 
The  performance  of  two -phase  CCD  s  (charged  coupled  devices) 
fabricated  with  a  coplenar.  N-channel.  double  level  p'llysilicon 
gate  process  is  described  and  compared  between  devices 
fabricated  with  stepped  oxide,  implanted  barriers  and  offset -gate 


structures  A  comparison  between  surface  and  buried  channel 
devices  is  also  made.  A  basic  three-phase  charge  transfer  system 
was  studied,  and  whilst  such  structures  are  simple  in  concept, 
they  are  difficult  to  operate.  Performance  limitations  of  a  number 
of  two-phase  CCD  structures  when  operating  in  both  two-phase 
and  the  umphese  mode  are  discussed.  Their  performance  is 
compared  to  the  equivalent  three-phase  device  G  Y 

N78  312890  Edinburgh  Umv  (Scotland)  Dept  of  Electrical 
Engineering 

THE  DESIGN  AND  DEVELOPMENT  OF  CCD  PROGRAM 
MABLE  TRANSVERSAL  FILTERS  AND  CORRELATORS 

J  Mavor  and  P  B  Denyer  In  AGARD  Impact  of  Charge 
Coupled  Devices  and  Surface  Acoustic  Wave  Devices  on  Signal 
Process,  and  Imagery  in  Advanced  Systems  Jun  1978  16  p 

refs  (For  primary  document  see  N78-31279  22  31) 

Avail  NTIS  HC  A21/MF  A01 

The  potential  of  integrated  circuit-based  convoiers  for 
baseband  operation  is  examined  The  emphasis  is  on  compact 
processor  development  with  an  eventual  aim  of  a  single  chip, 
monolithic  design  suitable  for  a  variety  of  signal  processing 
applications.  Trade-offs  of  serial  and  parallel  configurations  of 
convoiers  are  considered  together  with  their  respective  component 
requirements  Following  a  description  of  a  Deltic  serial  processor 
(having  a  time -bandwidth  product  of  500)  a  study  is  made  of 
the  circuit  elements  of  a  particular  realization  of  an  integrated 
convoler  in  CCD/MOS  technology  All  aspects  of  the  design  are 
considered  and  the  description  is  focussed  around  a  prototype 
64-stage  convoler  The  future  of  this  approach  is  discussed  and 
thought  to  be  capable  of  255  convolution  points  on  a  single 
chip  G  Y 

N78-3 129O0  Rockwell  International  Corp  .  Anaheim  Calif 
A  HYBRID  SAW/CCD  SIGNAL  PROCESSOR 

William  H.  Conway  and  Dirk  R  Kloss  (Army  Electronic  Warfare 
Lab .  Fort  Monmouth.  N  J  )  In  AGARD  Impact  of  Charge 
Coupled  Devices  and  Surface  Acoustic  Wave  Devices  on  Signal 
Process  and  Imagery  in  Advanced  Systems  Jun  1978  8  p 

refs  (For  primary  document  see  N78  31279  22  311 
Avail  NTIS  HC  A21/MF  A01 

The  combining  of  SAW  and  CCD  technologies  to  produce  a 
hybrid  signal  processor  capable  of  performing  bandwidth 
compression  on  signals  of  short  time  duration  while  maintaining 
their  phase  relationships  is  discussed  The  devices  used  in 
fabricating  a  feasibility  brassboard  are  described  and  test  results 
influencing  the  design  of  such  hybrid  processors  are  presented 

G  Y 

N78-31291*|  Bell -Northern  Research  Ltd  .  Ottawa  (Ontario) 

A  WIDE  BANDWIDTH  CCD  BUFFER  MEMORY  SYSTEM 

K  Siemens.  R  W  Wallace,  and  C  R  Robinson  In  AGARD 
Impact  of  Charge  Coupled  Devices  and  Surface  Acoustic  Wave 
Devices  on  Signal  Process  and  Imagery  in  Advanced  Systems 
Jun  1978  9  p  refs  (For  primary  document  see  N78  31279 
22-31) 

(Contract  NASI  13507) 

Avail  NTIS  HC  A21/MF  A01  CSCL  09B 

A  prototype  system  was  implemented  to  demonstrate  that 
CCD's  can  be  applied  advantageously  to  the  problem  of  low 
power  digital  torage  and  particularly  to  the  problem  of  interfacing 
widely  varying  data  rates  CCD  shift  register  memories  (8K  bit) 
were  used  to  construct  a  feasibility  model  1 28  K-bit  buffer  memory 
system  Serial  data  that  can  have  rates  between  150  kHz  and 
4.0  MHz  can  be  stored  in  4K  bit.  randomly-accessible  memory 
blocks  Peak  power  dissipation  during  a  data  transfer  is  less 
than  7  W.  while  idle  power  is  approximately  5  4  W  The  system 
features  automatic  data  input  synchronization  with  the  recirculating 
CCD  memory  block  start  address  System  expansion  to  accomo 
date  parallel  inputs  or  a  greater  number  of  memory  blocks  ct»n 
be  performed  in  a  modular  fashion  Since  the  control  logic  does 
not  increase  proportionally  to  increase  in  memory  capacity  the 
power  requirements  per  bit  of  storage  can  be  reduced  significantly 
in  a  larger  system  G  Y 

.Y78  3 12920  Bell- Northern  Research  Ltd  Ottawa  (Ontario) 

A  MICROPROCESSOR  CONTROLLED  ELECTRICALLY 
PROGRAMMABLE  TRANSVERSAL  FILTER 

A  Chowaniec.  R  W  Wallace.  M  A  Copeland  (Carleton  Umv 
Ottawa),  and  Y  A  Haque  (Carleton  Umv  Ottawa)  In  AGARD 
Impact  of  Charge  Coupled  Devices  and  Surface  Acoustic  Wave 
Devices  on  Signal  Process  and  Imagery  in  Advanced  Systems 
Jun  1978  9  p  refs  (For  primary  document  see  N78-31279 
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Avail  NTIS  HC  A21/MF  A01 

A  real  time  electrically  programmable  transversal  filter 
which  promises  to  have  considerable  potential  for  sampled  analog 
data  signal  processing  is  described  Results  obtained  using  the 
filter  in  combination  with  a  microprocessor  are  presented.  The 
filter  is  based  on  a  novel  functional  multiplying  structure  in  the 
standard  silicon  gate  MOS  process  The  analog  multiplication  of 
signals  is  achieved  by  digitally  selecting  the  application  of 
controlled  analog  signal  voltage  on  the  semiconductor  inversion 
layer  side  of  an  MOS  capacitor  -  a  process  that  is  linear  and 
free  of  signal  interaction  (crosstalk)  between  taps  A  microproces¬ 
sor  is  used  to  manipulate  and  load  the  tap  data  A  programmable 
filter  of  this  type  can  find  wide  application  in  advanced  signal 
processing  systems  and  some  discussion  is  presented  on  its 
applicability  to  areas  as  adaptive  filtering  for  communications 
and  matched  filtering  for  spread  spectrum  modes  Author 

N78-31293#  AEG  Telefunken.  Ulm  (West  Germany) 

DESIGN  AND  PERFORMANCE  OF  SAW  RESONATORS 
AND  RESONATOR-FILTERS 

W  H  Haydl  (Fraunhofer  Gesellschaft.  Freiburg),  P  Hiesinger 
(Fraunhofer  Gesellschaft  Freiburg).  G  Kohlbacher.  and  P  Schmitt 
In  AGARD  Impact  of  Charge  Coupled  Devices  and  Surface 
Acoustic  Wave  Devices  on  Signal  Process  and  Imagery  in 
Advanced  Systems  Jun  1978  7  p  refs  (For  primary  document 
see  N78  31279  22  31) 

Avail  NTIS  HC  A21/MF  A01 

One  .  two-  and  three-port  SAW  resonators  on  ST  quartz 
and  YZ- lithium  mobate  were  developed  employing  aluminum 
metallization  Investigations  were  carried  out  on  the  important 
parameters  for  the  design  of  SAW  resonators,  such  as  the 
reflection  coefficient,  number  of  reflector  elements,  reflector  and 
transducer  placement,  and  terminating  impedance  Out  of  the 
many  possible  different  designs  the  most  promising  ones  are 
described  in  detail  control  of  the  center  frequency,  permanant 
trimming  to  the  final  frequency  by  sputtering  of  thin  films  and 
in  situ  measurement,  electronic  tuning  by  means  of  varactors, 
low  loss,  series  operation  of  several  devices  giving  up  to  100  db 
sidelobe  signal  suppression,  multimode  operation,  and  oscillators 
with  single-  end  multiple  mode  resonators  respectively  GY 

N78-31294#  Rome  Air  Development  Center.  Hanscom  AFB. 
Mass 

SYSTEMS  APPLICATIONS  OF  SAW  FILTERS  AND  DELAY 
LINES 

Paul  H  Carr  In  AGARD  Impact  of  Charge  Coupled  Devices 
and  Surface  Acoustic  Wave  Devices  on  Signal  Process  and 
Imagery  in  Advanced  Systems  Jun  1978  12  p  refs  (For 

primary  document  see  N78-31279  22-31) 

Avail  NTlS  HC  A21/MF  A01 

The  applications  that  SAW  (surface  acoustic  waves)  filters 
and  delay  lines  have  to  communications  and  radar  systems  are 
reviewed  The  development  of  SAW  resonators  at  frequencies 
up  to  1  GHz  is  reported  together  with  thei'  promise  for  stabilizing 
precision  oscillators  Operation  directly  at  1  GHz  eliminates  the 
multiplier  chains  required  for  conventional  quartz  oscillators.  The 
use  of  miniature  SAW  transversal  filters  for  banks  of  contiguous 
biters  is  shown  to  be  important  in  reducing  the  size  of  fast 
'frequency  synthesizers  and  multiplexers  for  spread- spectrum 
communications  applications.  The  design  of  a  9  1  microsecond 
delay  line  with  all  spurious  echoes  70  db  down  is  described 
together  with  its  radar  signal  processing  application  G  Y 

N78-3129S|  Motorola.  Inc..  Scottsdale.  Ariz. 

THE  MONOUTHIC  INTEGRATION  OF  SURFACE  ACOUSTIC 
WAVE  AND  SEMICONDUCTOR  CIRCUIT  ELEMENTS  ON 
SILICON  FOR  MATCHED  FILTER  DEVICE  DEVELOPMENT 

Fred  S.  Hickernell  and  Henry  J  Bush  In  AGARD  Impact  of 
Charge  Coupled  Devices  and  Surface  Acoustic  Wave  Devices 
on  Signal  Process,  and  Imagery  in  Advanced  Systems  Jun. 
1978  13  p  refs  Prepared  in  cooperation  with  RADC.  Griffiss 
AFB.  N.  Y  (For  primary  document  see  N78-31279  22-31) 
(Contracts  F30602  74  C  002 1  F30602  76-C-0134) 

Avail  NTIS  HC  A21/MF  A01 

Work  on  the  development  of  silicon  based  monolithic 
programmable  matched  filter  SAW  devices  capable  of  generating 
and  processing  binary  code  data  is  presented  Two  programmable 
filters  were  designed,  fabricated  and  tested  using  zinc  oxide  film 
transducers  for  surface  acoustic  wave  generation,  piezoresistive 
MOSFET  taps  for  detection,  and  semiconductor  logic  elements 
for  phase  end  amplitude  control  of  the  taps.  The  filters  were 
developed  at  a  carrier  frequency  of  100  MHz.  with  e  10  MHz 


bandwidth  and  a  capability  for  ganerating  and  correlating  31-b*t 
PN  sequences  The  developments  serve  to  demonstrate  the 
visibility  of  the  monolithic  integration  of  SAW  and  semiconductor 
elements,  and  permitted  assessment  of  various  aspects  of  the 
technology  G  Y 

N78-312SB#  Norges  Tekmske  Hoegskole.  Trondheim  Dept 
of  Electrical  Engineering 

EXPERIMENTS  AND  ANALYSIS  OF  ACOUSTOELACTRIC 
MEMORY  CORRELATORS 

K.  A  Ingebrigtsen.  A  Ronneklerv.  and  S  Stueflotten  In  AGARD 
Impact  of  Charge  Coupled  Devices  and  Surface  Acoustic  Wave 
Devices  on  Signal  Process,  and  Imagery  in  Advanced  Systems 
Jun  1978  14  p  refs  (For  primary  document  see  N78-31279 
22-31) 

Avail  NTIS  HC  A21/MF  A01 

Progress  in  the  development  of  acoustoelectric  diode  memory 
correlators  is  described  The  fabrication  technique  is  described 
in  some  detail  and  experimental  results  from  devices  using 
Schottky  diodes  and  pndiodes  are  given.  This  model  describes 
several  of  the  experimentally  observed  features  in  the  recording 
process,  of  the  storage,  and  of  the  correlation  readout.  The 
experiments  suggest  that  the  model  needs  improvements  in  the 
description  of  the  recording  process.  G  Y 

N78-312S7|  Compagnie  Generate  de  Telegraphic  sans  Fil.  Paris 
(Franca)  Div  des  Activites  Sous* Marines  Chemin  des  Travails 
CONVOLUTION  AND  CORRELATION  MEMORY  BY  MEANS 
OF  SURFACE  ACOUSTIC  WAVE  DEVICES  [CONVOLUTION 
ET  CORRELATION  A  ME  MOIRE  A  LA  IDE  DE  COM* 
POSANTS  ACOUSTIQUES  A  ONDES  DE  SURFACE) 

H  Gautier.  C  Maerfeld.  end  P  Tournois  In  AGARD  Impact  of 
Charge  Coupled  Devices  and  Surface  Acoustic  Wave  Devices 
on  Signal  Process  and  Imagery  in  Advanced  Systems  Jun 
1978  14  p  refs  In  FRENCH  (For  primary  document  see 
N78-31279  22-31) 

Avail  NTIS  HC  A21/MF  A01 

A  device  with  two  inputs  end  one  output  capable  of  generating 
the  convolution  product  of  the  two  input  signals  is  described, 
and  a  simple  solution  that  utilizes  counterdirective  surface  acoustic 
waves  in  support  of  information  processing  is  studied 

Transl  by  SB 


N 78-3 1298#  TRW  Defense  and  Space  Systems  Group.  Redondo 
Beach.  Calif. 

LSI  VIDEO  COMPRESSION  AND  COMPUTATIONAL 
MODULES  UTILIZING  DIGITAL  CHARGE  COUPUEO 
DEVICES 

R  A  Allen.  D.  J.  Spencer,  and  C.  S  Miller  In  AGARD  Impact 
of  Charge  Coupled  Devices  and  Surface  Acoustic  Wavs  Devices 
on  Signal  Process,  and  Imagery  in  Advanced  Systems  Jun 
1978  10  p  refs  (For  primary  document  see  N78-31279  22*31) 
(Contract  N0001 4-74-C-0068) 

Avail  NTIS  HC  A*1/MF  A01 

The  techniques  used  in  the  design  of  LSI  anthmetic  arrays 
are  described  and  is  referred  to  as  Digital  Charge  Coupled  Logic 
(DCCL)  An  LSI  Video  Compression  Module  concept  utilizing  the 
DCCL  technology  is  described,  that  compresses  video  date  by 
interface  transform  coding  The  design  of  the  DCCL  arithmetic 
and  control  chips  are  also  described.  In  particular  is  the  use  of 
these  two  types  of  DCCL  LSI  chips  in  the  realization  of  the 
Itakura  analysis  -  synthesis  algorithm  for  a  linear  predictive 
coding  (LPC)  using  partial  correlation  (PARCOR)  techniques  G  Y 


N78-31299#  Allen  Dark  Research  Centre.  Towcester  (England) 

CHARGE  COUPLED  DEVICES  WITH  SIMPLIFIED  DRIVE 
REQUIREMENTS 

J  N  Gooding  In  AGARD  Impact  of  Charge  Coupled  Devices 
and  Surface  Acoustic  Wave  Devices  on  Signal  Process  end 
Imagery  in  Advanced  Systems  Jun  1978  7  p  refs  (For 
primary  document  see  N78-31279  22*31) 

Avail:  NTIS  HC  A21/MF  A01 

The  capabilities  of  charge  coupled  devices  make  them 
attractive  for  a  wide  range  of  signal  processing  applications 
However,  their  advantages  ere  diminished  if  they  need  to  be 
surrounded  by  a  significant  amount  of  support  circuitry  To  whet 
extent  this  peripheral  circuitry  can  be  simplified  if  not  eliminated 
is  discussed  Two  delay  line  designs  are  discussed  in  detail  In 
an  audio  delay  line  ell  the  support  circuitry  can  be  integrated 
onto  the  CCD  chip  Power  considerations  prevent  this  being  done 
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at  video  frequencies  However,  it  is  possible  to  reduce  the  video 
delay  line  drive  requirements  to  a  single  phase  clock  drive  all 
other  required  waveforms,  etc  being  generated  on  chip  G  Y 

N7I-3130N  Forschungsinstitut  fuer  Funk  und  Mathematik 
Werthoven  (West  Germany) 

SAW  FILTER  APPLICATION  FOR  PHASED  ARRAY  RA 
OAR 

W  Sander  and  W  H  Haydl  (Inst  fuer  Angew  Festkorperphysik 
dec  Fraunhofer- Ges )  In  AGARD  Impact  of  Charge  Coupled 
Devices  and  Surface  Acoustic  Wave  Devices  on  Signal  Process 
and  Imagery  m  Advanced  Systems  Jun  1978  11  p  refs  (For 
pnmary  document  see  N78-31279  22  31) 

Avail  NTIS  HC  A21/MF  A01 

Some  peculiarities  of  the  array  system  which  influences  the 
design  of  the  filtenng  devices  in  the  IF -amplifier  are  given  The 
design,  development,  and  fabrication  of  two  types  of  SAW  filters 
for  the  IF  amplifier  of  the  receiving  array  for  a  phased  array 
radar  (Electronic ally  Steerable  Radar)  are  discussed  Compared 
to  conventional  filters  with  lumped  elements,  these  filters  have 
some  important  merits  Their  use  represents  one  of  the  few 
applications  where  high  quality  mass  produced  SAW  devices  were 
applied  to  improve  the  system  performance  G  Y 

N7S31301f  Sooete  Anonyme  de  Telecommunications.  Paris 
(France) 

MOOIUZATION  OF  METAL  INSULATING  SEMICONOUC 
TOR  DEVICES  ON  CgHgTe  APPU CATION  TO  A  CHARGE 
TRANSFER  DEVICE  FOR  INFRARED  IMAGERY  [MODEUS- 
ATION  DE  STRUCTURES  METAL-ISO  LANT- 

SEMICONDUCTEUR  SUR  Cd  Hg  Te  APPLICATION  AUX 
DISPOSIT1FS  A  TRANSFERT  DE  CHARGE  POUR  IMAGERIE 
INFRAROUGE] 

M  Smeix.  M  Garcia  (Comm  a  I  Energie  Atomique.  Grenoble). 
J  Farre  (Lab  d'Automatique  et  d  Anal  des  Systemes)  and  J 
Simonne  (Lab  d'Automatique  et  d  Anal  des  Systemes)  In  AGARD 
Impact  of  Charge  Coupled  Devices  and  Surface  Acoustic  Wave 
Devices  on  Signal  Process  and  Imagery  m  Advanced  Systems 
Jun  1978  17  p  refs  In  FRENCH  (For  primary  document  see 
N78  31279  22  31) 

Avar)  NTIS  HCA21/MFA01 

Elementary  structural  models  of  a  matnee  adapted  to  scanning 
by  charge  transfer  are  studied  This  MIS  element  detects  the 
infrared  radiation  and  integrates  created  charges  These  two 
functions  lead  to  limitations  that  modify  the  conception  of  infrared 
systems.  Performance  predictions  for  the  models  were  also  made 
The  addressing  and  scanning  modes  of  a  bidimensional  matnee 
are  discussed  A  comparison  was  made  between  charge  injection 
devices  and  charge  coupled  devices,  and  possible  choices  for 
obtaining  a  true  matnee  was  discussed  Transl  by  B  B 

N7R-31302  #  Rensselaer  Polytechnic  Inst  ,  Troy.  N  Y 

IRCCD  IMAGING  SENSORS:  A  REVIEW  OF  DEVICE 
OPTIONS 

Andrew  J  Steckl  In  AGARD  Impact  of  Charge  Coupled  Devices 
and  Surface  Acoustic  Wave  Devices  on  Signal  Process  and 
Imagery  in  Advanced  Systems  Jun  1978  15  p  refs  (For 

primary  document  see  N78-31279  22-3 1 ) 

Avail  NTIS  HC  A21/MF  A01 

A  review  is  presented  of  the  many  device  options  investigated 
for  the  development  of  integrated  infrared  focal  plane  arrays 
With  only  one  or  two  exceptions,  the  approaches  developed  are 
centered  on  the  charge  coupled  device  (CCD)  concept  oi  its 
close  relative,  the  charge  injection  device  (CIO)  Monolithic  and 
hybrid  IRCCD  and  IRCID  device  options  are  classified,  discussed 
and  compared  B  B 


N78-31303|  Reticon  Corp  .  Sunnyvale.  Calif 

CCPD:  THE  OPTIMUM  SOLID-STATE  UNE  SCANNER 

Hsin-Fu  Tseng  and  Gene  P  Wackier  In  AGARD  Impact  of 
Charge  Coupled  Devices  and  Surface  Acoustic  Wave  Devices 
on  Signal  Process  and  Imagery  in  Advanced  Systems  Jun 
1978  12  p  refs  (For  primary  document  see  N78  31279  22-31) 
Avail  NTIS  HC  A21/MF  A01 

Optimized  solid  state  line  scanners  were  developed  and 
described  They  offer  many  advantages  for  applications  requiring 
high  sensitivity,  low  noise,  and  spectral  purity  Photodiodes  are 
employed  as  the  detector  elements,  thus  assuring  maximum 
quantum  efficiency  and  a  broad,  smooth  spectral  response,  both 
characteristic  of  a  good  silicon  photodiode  A  charge -transfer 
device  is  used  to  provide  the  low  noise  readout  The  combination 


of  photodiodes  and  analog  shift  register  results  in  the  optimum 
solid  state  l:ne  scanner  In  addition  these  devices  contain 
antiblooming  circuitry  as  well  as  output  buffer  amplifiers  B  8 

N7|  3130N  Compagnie  Generals  de  Telegraphic  sans  Fil.  Pans 
(France)  Div  des  Activities  Sous  Marines  Chemm  des 
Travails 

READING  ANO  ACOUSTIC  PROCESSING  OF  OPTICAL 
IMAGES  IUECTURE  ET  TRAITEMENT  ACOUSTIQUES 
D  IMAGES  OPTIOUES) 

H  Gautier.  C  Maerfeld.  and  P  Toumois  In  AGARD  Impact  of 
Charge  Coupled  Devices  and  Surface  Acoustic  Wave  Devices 
on  Signal  Process  and  Imagery  in  Advanced  Systems  Jun 
1978  11  p  refs  In  FRENCH  (For  primary  document  see 

N78  31279  22  31) 

Avail  NTIS  HCA21/MFA01 

The  geometry  of  device*  utilized  in  optical  image  readings 
as  well  as  operation  principles  are  summarized  It  was  shown 
how  these  devices  effect  the  direct  reading  of  an  image  The 
benefits  of  the  phenomena  of  photon  integration  under  conditions 
of  sensor  arrangement  m  a  network  of  integrated  diodes  was 
reviewed  The  systems  that  utilize  these  networks  were  studied 
in  detail  due  to  the  fact  that  they  demonstrate  the  highest 
sensitivity  Various  other  proposals  for  image  reading  were  also 
included  Transl  by  B  B 


N78-31306j|f  Army  Electronics  Command.  Fort  Monmouth.  N  J 

APPLICATIONS  OF  A  CHARGE  COUPLED  DEVICE  SENSOR 
FOR  NAP-OF  THE  EARTH  HEUCOPTER  OPERATIONS 

A  Kleider  In  AGARD  Impact  of  Charge  Coupled  Devices  and 
Surface  Acoustic  Wave  Devices  on  Signal  Process  and  Imagery 
m  Advanced  Systems  Jun  1978  16  p  refs  (For  primary 

document  see  N78  31279  22-31) 

Avail  NTIS  HCA21/MFA01 

The  geometric  charac. eristic  of  a  wire  obstacle  was  concep 
tually  integrated  with  the  discrete  elemental  structure  of  a  charge 
couple  device  (CCD)  This  quantized  detector  structure  provides 
a  means  for  formulating  a  wire  obstacle  warning  system  (WOWS) 
utilizing  advances  in  technology  to  arrive  at  a  low  cost  system 
for  use  by  helicopters  flying  Nap-of-the  Earth  (NOE)  The  WOWS 
employs  a  CCD  detector  array  and  other  monolithic  semiconductor 
devices  to  achieve  small  size  lightweight,  and  low  cost  The 
video  information  is  logically  processed  to  provide  a  symbolic 
display  of  the  range  and  location  of  the  wire  obstacle  relative 
to  the  aircraft  heading  as  well  as  an  audio  visual  alarm  for  the 
pilot  The  concept  of  single  site  activation  (SSA)  provides  a 
means  of  achieving  wire  pattern  recognition  which  removes  the 
requirement  of  having  a  human  observer  in  the  detection 
recognition  loops  B  B 

N 78  31306|  Plessey  Radar  Ltd.  Havant  (England) 

A  CCD  DIGITAL  IMAGE  STORE 

D  M  Balston  and  P  R  Samways  In  AGARD  Impact  of 
Charge  Coupled  Devices  and  Surface  Acoustic  Wave  Devices 
on  Signal  Process  and  Imagery  m  Advanced  Systems  Jun 
1978  9  p  refs  (For  primary  document  see  N78-31279  22-31) 
Avail  NTIS  HC  A21/MF  A01 

A  digital  image  store,  based  on  CCD  technology  designed 
for  an  image  processing  system  is  described  The  processing 
system,  termed  I  DP  3000.  was  introduced  to  fulfill  a  requirement 
m  the  field  of  Earth  Resource  Surveying  and  the  design  of  the 
store  reflects  the  requirements  of  the  specific  area  application 
The  requirements  were  introduced  and  the  specific  solution 
adopted  is  described  Particular  attention  is  paid  to  the  relationship 
with  a  standard  625  line  TV  signal  Each  function  available  in 
the  store  is  discussed  and  the  method  of  implementation  is 
summarized  An  indication  of  the  reliability  of  the  store  was 
given  as  well  as  a  description  of  its  application  to  simulator 
development  B  B 

N7B-31307#  AEG  Telefunken.  Ulm  (West  Germany) 

A  CCD  MEMORY  CHIP  FOR  RADAR  IMAGE  PROCESS¬ 
ING 

K  Rodde.  E  Stem,  and  H  J  Wulf  In  AGARD  Impact  of 
Charge  Coupled  Devices  end  Surface  Acoustic  Wave  Devices 
on  Signal  Process  and  Imagery  in  Advanced  Systems  Jun 
1978  10  p  refs  Sponsored  by  the  Federal  Ministry  of  Research 
and  Technology,  the  Federal  Republic  of  Germany  (For  primary 
document  see  N78-31279  22-31) 

Avail  NTIS  HC  A21/MF  A01 

Considerations  for  the  design  of  a  digital  CCD  memory  are 
discussed  Starting  from  commercial  CCD  devices,  the  design 
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characteristics  of  a  second  generation  CCD  were  derived  The 
economically  feasible  capacity  and  its  dependency  on  the 
technology  lead  to  the  definition  of  performance  parameters  and 
the  chip  organisation  A  SPS  organization  was  found  most  suitable 
and  design  considerations  of  SPS  blocks  are  summarized  The 
over  el  design  of  a  32  kbit  CCD  is  described  B  B 


N78  3130S#  Carle  ton  Umv  Ottawa  (Ontario) 

ELECTRO-OPTICAL  PROCESSING  OF  SIGNALS  AND 

IMAGES 

D  Roy.  M  A  Copeland  and  C  H  Chan  In  AGARD  Impact 
of  Charge  Coupled  Devices  and  Surface  Acoustic  Wave  Devices 
on  Signal  Process  and  Imagery  in  Advanced  Systems  Jun 
1978  9  p  refs  (For  primary  document  see  N78  31279  22  31) 
Avail  NTIS  HC  A21/MF  A01 

The  use  of  an  LED/CCD  structure  to  perform  transversal 
filtering  of  electrical  signals  was  demonstrated  The  action  of 
convolution  is  achieved  by  progressive  summation  as  against 
the  simultaneous  summation  of  tap  weighted  signal  samples  as 
m  the  split  electrode  CCD  filter  Summation  is  done  in  a  given 
CCD  potential  well  as  it  is  first  created  and  then  progressively 
clocked  to  the  output  end  of  the  device  The  multiplications 
necessary  in  a  convolution  operation  are  obtained  by  means  of 
an  optical  mask  which  controls  the  amount  of  light  from  a  signal 
modulated  LED  reaching  the  various  CCD  electrodes  The  two 
types  of  processing  are  described  and  experimental  results  are 
given  Discussions  on  performance  limitations  were  also  includ¬ 
ed  B  B 

N78- 3 1309^  General  Electric  Co.,  Schenectady.  N  Y 

CHARGE  INJECTION  DEVICE  (CID)  HADAMARD  PLANE 
PROCESSOR  FOR  IMAGE  BANDWIDTH  COMPRESSION 

G  J  Michon.  H  K  Burke.  T  L  Vogeloong  and  P  A  Merola 
In  AGARD  Impact  of  Charge  Coupled  Devices  and  Surface 
Acoustic  Wave  Devices  on  Signal  Process  and  Imagery  m 
Advanced  Systems  Jun  1978  5  p  Sponsored  by  AFAL. 
Wright -Patterson  Air  Force  Base  Ohio  (For  primary  document 
see  N78  31279  22  31) 

Avail  NTIS  HCA21/MFA01 

A  charge  injection  device  (CID)  solid  state  video  sensor 
capable  of  producing  a  Hadamard  transform  of  the  incident  optical 
image  was  developed  The  device  can  be  operated  so  as  to 
produce  a  normal  video  signal  In  a  second  mode,  the  device 
produces  four  1x4  Hadamard  transforms  in  parallel  Minimal 
off-chip  hardware  is  required  to  produce  a  4x4  two-dimensional 
transform  This  approach  offers  an  opportunity  to  reduce  the 
size  and  power  requirements  of  on  board  electronics  in  mmi- 
RPV  and  guided  weapon  antijam  video  data  link  applications  by 
performing  the  Transform  processing  function  of  the  airborne 
encoderer  directly  on  the  image  plane  Performance  of  the  device 
was  verified  by  completing  the  two  dimensional  transform  of 
various  images,  performing  the  inverse  transform,  and  displaying 
the  resultant  images  B  B 

N7B-31310#  Bell  Northern  Research  Ltd.  Ottawa  (Ontario) 

A  HIGH  PERFORMANCE  CCD  LINEAR  IMAGING  ARRAY 

A  A  Ibrahim.  J  J  White.  K  G  McQuhae.  K  Y  Yu.  0  Gallant. 
W  C  Bradley  (Itek  Corp .  Lexington.  Mass  ),  and  D  W  Colvin 
(Itak  Corp  .  Lexington.  Mass  )  In  AGARO  Impact  of  Charge 
Coupled  Devices  and  Surface  Acoustic  Wave  Devices  on  Signal 
Process,  and  Imagery  in  Advanced  Systems  Jun  1978  10  p 

(For  primary  rlocument  see  N78-31279  22-31) 

Avail:  NTIS  HC  A21/MF  A01 

The  development  of  high  performance  CCD  linear  images 
was  highlighted  The  imager  was  fabricated  with  two  level 
polytriicon  buried  channel  CCD  process  Photocharge  collected 
m  the  odd  and  even  sensors  are  read  out  via  two  serial  shift 
registers  which  are  clocked  synchronously  The  novel  design 
technique  involved  in  synchronized  clocking  systems  is  de¬ 
scribed  Test  results  are  described  and  include  noise  spectral 
density.  MIF  curves  and  transfer  efficiency  measurements  The 
measurement  of  noise  performance  shows  considerable  improve¬ 
ment  m  comparison  to  similar  available  images  Pictures  taken 
using  the  imagers  are  shown  S  B 

N78-31311f  Microwave  and  Electronic  Systems  Ltd  ,  Newbridge 
(Scotland) 

DEVELOPMENT  AND  APPLICATION  OF  A  BAW  CHIRP  Z 
TRANSFORMER 

M  B  N  Butler  In  AGARD  Impact  of  Charge  Coupled  devices 


and  Surface  Acoustic  Wave  Devices  on  Signal  Process  end 
Imagery  m  Advanced  Systems  Jun  1978  10  p  refs  Sponsored 
in  part  by  the  Ministry  of  Defense  (For  primary  document  see 
N78  31279  22  31) 

Avail  NTIS  HCA21/MFA01 

A  development  is  reported  in  which  the  Chirp -z  transform 
algorithm  is  truncated  to  perform  spectral  amplitude  analysis 
The  basic  process  is  described  in  relation  to  a  unit  giving  in 
excess  of  one  hundred  resolved  spectral  lines  with  e  resolution 
of  50kHz  and  a  total  processing  time  of  50  microseconds  per 
data  set  The  displayed  spectrum  covers  a  dynamic  range  m 
excess  of  36db  (six  bits)  essentially  linearly  and  without  process 
induced  spurious  signals  The  distinct  applications  of  the  unit 
are  considered  to  a  coherent  microwave  radar  in  which  Doppler 
spectral  analysis  is  employed  and  to  signal  analysis  in  a  10  micron 
wavelength  laser  wind  velocity  equipment  In  both  applications 
the  high  speed  of  the  unit  has  proved  to  be  particularly 
significant  B  B 

N78  31312#  Raytheon  Co.  Bedford.  Mass  Missile  Systems 
D>v 

THE  CHIRP  Z  TRANSFORM  WITH  CCD  AND  SAW 
TECHNOLOGY 

D  MacFall.  J  Collins.  Sclarretta,  and  A  Cappon  In  AGARD 
Impact  of  Charge  Coupled  Devices  and  Surface  Acoustic  Wave 
Devices  on  Signal  Process  and  Imagery  in  Advanced  Systems 
Jun.  1978  13  p  refs  (For  primary  document  see  N78-31279 

22-31) 

Avail  NTIS  HC  A21/MF  A01 

The  Chirp  Z  transform  (CZT)  is  presented  as  an  IF  process 
that  makes  use  of  time  compression  and  chirp  pulse  compression 
This  allows  sampled  signals  to  be  stored  in  CCD  memory  for 
milliseconds  or  more,  and  Z  transformed  by  the  chirp  filter  in 
microseconds  A  CZT  spectrum  analyzer  therefore  has  extremely 
high  throughput  and  the  capability  to  process  many  channels 
with  one  processing  element  Some  applications  require  both 
magnitude  and  phase  information.  Configurations  that  achieve  a 
linear  complex  output  by  removal  of  residual  quadratic  phase  is 
shown,  resulting  in  sidelobe  levels  that  are  independent  of 
transform  size  B  B 

N78-31313*#  Texas  Instruments.  Inc..  OaHas 

SPECTRAL  ANALYSIS  USING  THE  CCD  CHIRP  Z- TRANS¬ 
FORM 

W  L  Eversole.  D  J  Mayer.  P  W.  Bosshart.  M  Dewit.  C  R 
Howes,  and  D  D  Buss  In  AGARD  Impact  of  Charge  Coupled 
Devices  and  Surface  Acoustic  Wave  Devices  on  Signal  Process 
and  Imagery  in  Advanced  Systems  Jun  1978  19  p  refs  (For 
primary  document  see  N78-31279  22-31) 

(Contract  NASI  14290.  DAAB07-76-C-1386) 

Avail  NTIS  HC  A21/MF  A01 

The  charge  coupled  device  (CCD)  Chirp  Z  transformation 
(CZT)  spectral  analysis  techniques  were  reviewed  and  results  on 
state-of-the-art  CCD  CZT  technology  are  presented  The  CZT 
algorithm  was  examined  and  the  advantages  of  CCD  implementa¬ 
tion  are  discussed  The  sliding  CZT  which  is  useful  in  many 
spectral  analysis  applications  is  described,  and  the  performance 
limitations  of  the  CZT  are  studied  B  B 

N78-31314#  Thomson- CSF.  Malakoff  (France) 

APPLICATIONS  OF  PIEZOELECTRIC  CONVOLUTE RS  TO 
RADAR  SIGNAL  PROCESSING  (APPLICATIONS  D'UN 
CONVOLUTEUR  PIEZOELECTRIQUE  AU  TRAITEMENT  DU 
SIGNAL  RADAR) 

P  Anthoward  and  T.  Beauvais  In  AGARD  Impact  of  Charge 
Coupled  Devices  and  Surface  Acoustic  Wave  Devices  on  Signal 
Process  and  Imagery  in  Advanced  Systems  Jun  1978  17  p 
ref6  In  FRENCH  (For  primary  document  see  N78-31279  22-31) 
Avail:  NTIS  HC  A21/MF  A01 

Piezoelectric  convolvers  are  described  along  with  relative 
interfaces  Examples  of  convoluter  relationships  with  radar 
processing  lines  such  as  time  of  arrival  measurement  and  signal 
identification,  and  processing  of  an  outlet  for  a  lateral  synthetic 
radar  antenna  are  given.  Emphasis  was  placed  on  a  comparison 
made  between  acoustic  and  numerical  processing 

Transl  by  B  B 

N78-31315#  Lincoln  Lab..  Mass  Inst,  of  Tech..  Lexington. 

OPERATION  OF  BAW  REFLECTIVE  ARRAY  PULSE  COM 
PREBSORB  IN  A  HIGH  PERFORMANCE  RADAR  WITH 
MINUS  0.4  METER  RANGE  RESOLUTION 

W  J  Ince.  S.  C  Cottnll  (RCA.  Marshall  Islands),  and  P  Gelzinis 
(RCA.  Marshall  Islands)  In  AGARD  Impact  of  Charge  Coupled 
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Devices  and  Surface  Acoustic  Wava  Davicas  on  Signal  Process 
and  Imagery  in  Advancad  Systams  Jun  1978  16  p  refs 

Sponsored  in  pan  by  the  US  Army  (For  primary  document  sea 
N78  31279  22  31) 

(Contract  F19628-76  C  002) 

Avail  NTIS  HC  A21/MF  A01 

The  application  of  L-band  reflective  array  pulse  compression 
davicas  with  a  time  bandwidth  product  of  5120  to  a  high 
resolution  radar  is  described  This  is  believed  to  be  the  largest 
time  bandwidth  product  for  any  reflective  array  compressor  (RAC) 
in  an  operational  system  The  subject  radar  is  the  ALCOE.  which 
<s  a  Cbend  instrumentation  tracking  radar  designed  to  provide 
precision  traiectory  and  signature  information  on  space  vehicles. 
In  its  waveform  inventory  AlCOR  has  a  wideband  operating 
mode  with  a  512  MHz  instantaneous  bandwidth  (0  4  meter  range 
resolution)  that  permits  resolution  of  the  individual  scattering 
centers  of  a  target  Author 

N78*3131§|  Southampton  Umv  (England) 

A  NOVEL  SIGNAL  INTEGRATOR  USING  CCDs 

C  P  Trayner.  P  C  T  Roberts.  R  G  Taylor  (Admiralty  Surface 
Weapons  Establishment.  Portsmouth.  Engl ).  J  D  E  Beynon. 
and  G  G  Bloodworth  In  AGARD  Impact  of  Charge  Coupled 
Devices  and  Surface  Acoustic  Wave  Devices  on  Signal  Process 
and  Imagery  in  Advanced  Systems  Jun  1978  12  p  refs 

Sponsored  by  Ministry  of  Defense  (For  primary  document  see 
N78  31279  22-31) 

Avail  NTIS  HC  A21/MF  A01 

The  implementation  of  two  types  of  CCD  signal  integrator 
using  nonrecursive  and  recursive  integration  is  described  In  order 
to  mimmize  the  effects  of  transfer  inefficiency,  a  parallel  transfer 
scheme  is  employed  in  which  information  is  sequentially  gated 
into  storage  areas  with  an  on  chip  tapped  CCD  register  Test 
devices  are  described  that  were  used  to  investigate  the  proposed 
implementations  and.  in  particular,  the  on  chip  addressing  scheme 
The  results  presented  demonstrate  the  feasibility  of  the  techniques 
and  also  show  good  agreement  with  the  predicted  performance 
The  data  obtained  from  the  test  devices  enabled  a  modified 
integrator  to  be  designed,  incorporating  several  improvements 
which  are  also  described  B  B 

N78-31317#  Thomson* CSF.  Bagneux  (France) 

CCD  DELAY  LINES  FOR  THE  PROCESSING  OF  A  RADAR 
SIGNAL:  APPLICATION  TO  AN  MTI  (UONE  A  RETARD 
DUTYPE  CCD  POUR  TRAITEMENT  DU  SIGNAL  RADAR 
APPLICATION  A  UN  MTI] 

J.  L  Berger.  D  Reneric  (STTA.  Paris),  and  R  Vanhove  In 
AGARD  Impact  of  Charge  Coupled  Devices  and  Surface  Acoustic 
Wave  Devices  on  Signal  Process,  and  Imagery  in  Advanced 
Systems  Jun.  1978  23  p  refs  (For  primary  document  see 

N78-31279  22*31) 

Avail:  NTIS  HCA21/MFA01 

A  delay  line  composed  of  two  registers  of  512  stages  is 
described  as  well  as  the  performance  reliability  of  linear  and 
dynamic  transfer  A  preliminary  study  of  the  filter  properties  for 
a  moving  target  indicator  is  presented  Performance  levels  achieved 
with  delay  lines  with  256  stages,  circuits  associated  with  delay 
lines  necessary  to  compensate  for  the  limits  of  charge  coupled 
devices  and  temperature  problems  are  also  summarized 

Transl  by  B  B 

N78~31318f|f  Standard  Telecommunication  Labs  Ltd  .  Harlow 
(England) 

A  CCD  DELAY  LINE  DOPPLER  ANALYSER 

J  D  Jackson,  G.  R  Adams,  and  J  S  Heeks  In  AGARD  Impact 
of  Charge  Coupled  Devices  and  Surface  Acoustic  Wave  Devices 
on  Signal  Process  and  Imagery  in  Advanced  Systems  Jun 
1978  8  p  refs  (For  primary  document  see  N78-31279  22-31) 
Avail  NTIS  HC  A21/MF  A01 

A  CCD  spectrum  analyzing  filter  which  is  compatible  with 
the  real  time  processing  of  Doppler  radar  signals  is  reported 
The  scheme  is  based  on  the  coherent  memory  filter  (CMF)  principle 
and  has  the  feature  of  a  simple  delay  line  Experimental  results 
are  presented  for  a  prototype  system  providing  a  50* point 
transform  and  performance  limits  as  determined  by  the  fundamen¬ 
tal  parameters  of  the  CCD  In  an  extension  of  the  approach  it 
is  proposed  to  interface  the  analyzer  with  an  analogue  tapped 
delay  line  in  order  to  effect  both  range  and  Doppler  processing 

8  8 


N78-3131S#  Kaiserslautern  Umv  (West  Germany) 

COMBINED  ACQUISITION  AND  FINE  SYNCHRONIZATION 


SYSTEM  FOR  SPREAD  SPECTRUM  RECEIVERS  USING  A 
TAPPED  OELAY  LINE  CORRELATOR 

W  P  Baier  M  Pandit,  and  H  Grammuller  (Siemens  AG.  Munich) 
In  AGARD  Impact  of  Charge  Coupled  Devices  and  Surface 
Acoustic  Wave  Devices  on  Signal  Process  and  Imagery  in 
Advanced  Systems  Jun  1978  12  p  refs  (For  primary  document 
see  N78  31279  22  31) 

Avail  NTIS  HCA21/MFA01 

In  direct  sequencing  spiead  spectrum  communications 
systems  a  local  PN  generator  must  be  synchronized  with  the 
PN  code  contained  in  the  incoming  signal  at  the  receiver  A 
method  of  using  a  tapped  delay  line  correlator  not  only  for 
acquisition  but  also  for  tracking  is  presented  At  the  outset  PN 
clock  generators  of  high  inherent  stability  and  low  relative  drift 
at  the  transmitter  and  receiver  are  employed  The  correlation 
peaks  at  the  output  of  the  tapped  delay  line  correlator  are  used 
to  set  the  receiver  PN  generator  in  phase  with  the  received  PN 
code  During  the  intervals  of  time  between  the  correlation  p?ak$ 
the  local  PN  generator  runs  freely  A  system  including  the  hardware 
realization  based  on  this  principle  is  presented  The  salient 
theoretical  results  were  checked  by  measurements  B  B 

N79  180940  A  dvtsory  Group  for  Aerospace  Research  and 
Development  NeuiHy  Sur  Seme  (France) 

OPERATIONAL  MODELLING  OF  THE  AEROSPACE  PROP 
AGATION  ENVIRONMENT.  VOLUME  1  AND  2 

Haim  Soicher  ed  (Army  Commun  Res  and  Develop  Command) 

Nov  1978  690  p  iefs  in  ENGLISH  and  FRENCH  Meeting 

held  at  Ottawa  24  28  Apr  1976 

(AGARD  CP  238  Vol  1  AGARD  CP  238  Vol  2 

ISBN  92  835  0224  81  Avail  NTIS  HC  A99/MF  A01 

Prediction  of  ionospheric  variability  and  response  to  natural 
disturbances  is  considered  in  terms  of  radio  wave  propagation 
through  the  ionosphere  Specific  topics  covered  include  the 
ionospheric  environment  short  and  long  term  effects  for  high 
frequency  radio  communications  transionosphenc  propagation 
solar  terrestrial  effects  the  optical/ infrared  environment 
tropospheric  turbulence,  and  EHF  propagation  For  individual  titles 
see  N79  18095  through  N79  18145 

N 79  18096#  National  Oceanic  and  Atmosph. 'tc  Administration 
Boulder  Colo  Space  Environment  Lab 
’ONOSPHERIC  PREDICTION  AND  EXTRAPOLATION 
Kenneth  Davies  In  AGARD  Operational  Modelling  of  the 
Aerospace  Propagation  Environ  Vol  1  and  2  Nov  1978  19  p 

refs  (For  primary  document  see  N79  18094  09  3  1 ) 

Avail  NTIS  HC  A99/MF  A01 

Long  term  ionospheric  predictions  required  for  the  design  of 
radio  circuits  selection  of  radio  frequencies  power  'equipments 
and  antenna  design  and  short  term  ionospheric  predictions 
(forecasts)  intended  for  use  of  station  operators  are  discussed 
It  is  shown  that  ionospheric  prediction  systems  are  adequate 
for  the  long  term  planning  of  frequency  allocation  on  an 
international  basis,  and  for  the  design  of  many  long  distance 
communications  circuits  on  high  frequencies  as  well  as  broad 
planning  of  navigation  systems  on  very  low  frequencies  and  the 
design  of  broadcasting  services  on  medium  frequencies  Shod 
term  predictions  are  shown  to  be  inadequate  Improved  forecast 
services  for  civilian  and  military  communicators  are  recommended 
m  order  to  provide  for  alternative  means  of  communication  to 
initiate  or  delay  rescue  operations  and  to  inform  users  of  the 
cause  of  their  transmission  problems  J  M  S 

N79  18096#  Air  Force  Global  Weather  Central  Offutt  AFB 
Nebraska 

USER  REQUIREMENTS  OF  AEROSPACE  PROPAGATION 
ENVIRONMENT  MODELLING  AND  FORECASTING 

Richard  L  Thompson  In  AGARD  Operational  Modelling  of  the 
Aerospace  Propagation  Environ  .  Vol  1  and  2  Nov  1978  7  p 

refs  (For  primary  document  see  N79  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

Space  environment  forecasting  activities  of  the  Space 
Environmental  Support  System  (SESS)  of  the  Air  Weather  Service 
(AWS)  are  described  including  1 1 1  forecasting  and  specification 
of  ionospheric  variability  (2)  forecasting  and  specification  of  solar 
flare  and  solar  particle  events  and  (31  providing  geomagnetic 
and  solar  indices  to  users  for  determining  density  variability 
Customer  requirements  for  support  include  forecasts  with  lead 
times  ranging  from  hours  to  months  real  time  notification  of 
solar  and  geophysical  events  within  minutes  forecasts  ta*(o»ed 
to  specific  user  requirements  and  detailed  post  analysis  studies 
Specification  and  prediction  models  currently  m  operational  use 
the  worldwide  solar  and  geophysical  observing  network  and  the 
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data  handling  and  processing  system  are  described  The 
development  and  present  status  of  operational  forecasting  and 
skills  m  the  areas  of  High  Frequency  propagation,  vertical  electron 
density  profiles,  total  electron  content,  solar  and  geophysical 
indices,  and  solar  radiation  are  discussed  Future  military 
applications  and  use  of  space  environment  support  are  also 
discussed  along  with  selected  technologically  deficient  areas 

JMS 

N79-18O970  Naval  Ocean  Systems  Center  San  Diego  Calif 
EM  Propagation  Div 

REAL  TIME  PROPAGATION  ASSESSMENT 

Man  J  Rothmuller  In  AGARD  Operational  Modelling  of  the 
Aerospace  Piopagation  Environ.  Vol  1  and  2  Nov  1978  9  p 
refs  (For  primary  document  see  N79  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

An  environmental  prediction  and  assessment  system  (EPAS). 
comprised  of  a  variety  of  real  t  ...  sources  of  solar/geophysical 
data  and  a  center  which  collects  processes,  and  selectively 
disseminates  these  data  to  regional  propagation  assessment 
terminals  is  described  Operational  environmental  models  used 
m  PROPHET  a  real  time  assessment  terminal  and  PROPHET 
products  are  discussed  Results  of  testing  the  terminal  and  the 
ERAS  concept  in  an  operational  environment  are  included 

JMS 

N79  180980  Norwegian  Defence  Research  Establt^1  merit 
KjeHer 

GEOPHYSICAL  DISTURBANCE  EFFECTS  AND  THEIR 
PREDICTABILITY 

E  V  Thrane  'n  AGAHO  Operational  Modelling  of  the  Aerospace 
Propagation  Environ  Vol  1  and  2  Nov  1978  18  p  iefs  iFor 

primary  document  see  N79  18094  09  31' 

Ava-)  NTlS  HC  A99  MF  AOt 

Different  types  of  disturbances  «r.  the  uppe*  atmosphere  which 
change  'ts  properties  as  a  propagation  medium  for  electromagnetic 
waves  are  reviewer!  The  possibility  of  predicting  not  their  actual 
occurrence  but  rather  then  effect  on  the  atmosphere  once  they 
have  occuned  s  discussed  The  review  m  based  upon  current 
knowledge  of  ionospheric  and  upper  atmosphe'e  physics  and 
concentrates  on  effects  of  importance  to  radio  wave  propagation 
Both  natural  phenomena  such  as  magnetic  storms  and  man 
made  disturbances  are  discussed  JMS 

N79  18099*0  Pennsylvania  State  Umv  University  Park 
Ionosphere  Research  Lab 

OPERATIONAL  PHYSICAL  MOOELS  OF  THE  IONO 
SPHERE 

John  S  Nisbet  In  AGARD  Operational  Modelling  nf  the  Aerospace 
Propagation  Erviron  Vol  1  and  2  Nov  1978  6  p  refs  IFor 

pnm,vy  document  see  N79  18094  09  3 1  > 

'O' an:  NGL  39  009  003' 
va>l  NTIS  HC  A99  MF  A01  CSCL04A 

Global  models  of  the  neutral  constituents  are  considered 
relevant  to  ion  density  models  and  improved  knowledge  of  the 
•on  chemistry  Information  provided  on  the  pressure  gradients 
that  control  the  wind  system  and  the  electric  field  systems  due 
to  baboon  satellite  and  incoherent  scatter  measurements  »s 
discus-ed  along  with  the  implication  of  these  results  to  the 
developmer  i  of  global  ionospheric  models  The  current  state  of 
knowledge  of  the  factors  controlling  the  large  day  today  variations 
•*.  the  ionosphere  and  possible  approaches  for  operational  models 
h'p  'pviewpd  JMS 


N79  18100#  Institut  fuer  Physikahsche  Weltraumforshung 
Freiburg  'West  Germany' 

INTENTIONS  ANO  BUILD  UP  OF  THE  INTERNATIONAL 
REFERENCE  IONOSPHERE 

k  bawp'  D  B'lit/a  S  Ramaknshnan.  and  N  Shr<kh  In  AGARD 
Opfcrat  ona'  Modelling  of  the  Aerospace  Propagation  Environ 
Vol  1  and  2  Nov  1978  10  p  refs  IFor  primary  document 

see  N79  18094  09  3 1 
A* jii  NTIS  HC  A99  MF  A01 

The  International  Reference  Ionosphere  URL  a  descriptive 
empif.cai  mode1  of  the  ionosphere  is  dtst.ussed  The  model 
les<  -it*es  the  four  plasma  parameters  electron  i plasma1  density 
elect ron  and  <on  temperature  and  ion  composition  Geographic 
va»*.d  ons  a»r  indicated  for  the  electron  density  profiles  The  iRl 
■s  hased  or’  satellite  observations  rathe*  than  afl’onomic  theory 

JMS 


N79  181010  Stanford  Univ  Calif  Radiosciente  Lab 

MODELING  OF  VLF  DUCTS  IN  THE  PLASMASPHERE 

P  A  Bernhardt  and  C  G  Park  In  AGARD  Operational  Modelling 
of  the  Aerospace  Propagation  Environ  .  Vol  1  and  2  Nov  1978 
13  p  refs  (For  primary  document  see  N79  18094  09-31  ) 
(Contract  N00014  76  C  0689.  Grant  NSF  ATM  74  20084} 

Avail  NTIS  HC  A99/MF  A01 

Numerical  simulations  of  the  ionosphere  and  protonsphere 
used  to  investigate  diurnal  and  seasonal  variations  in  magneto 
spheric  plasma  density  enhancements  capable  of  ducting  VLF 
(whistler-mode)  radio  waves  are  described  It  is  shown  that  during 
winter  and  equinoxes.  VLF  ducts  may  extend  down  to  3000  km 
altitude  at  night,  but  usually  terminate  above  1800  km  during 
the  day  In  summer,  ducts  terminate  above  1000  km  altitude  at 
all  local  times  The  duct  termination  height  affects  the  angle  of 
arrival,  and  the  signal  strength  of  whistler  mode  waves  received 
on  the  ground  JMS 

N79  181020  Mitre  Corp  Bedford.  Mass 

SATELLITE  REFERENCE  IONOSPHERIC  PROPAGATION 

CORRECTION  FOR  USAF  SPACETRACK  RADARS 

Nicholas  M  Tomljanovich  and  Richard  J  Long  In  AGARD 
Operational  Modelling  of  the  Aerospace  Propagation  Environ 
Vol  1  and  2  Nov  1978  12  p  refs  Sponsored  by  AFSC  IFor 

primary  document  see  N79- 18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

The  tracking  accuracy  of  space  surveillance  radars  is  limited 
by  ionospheric  propagation  effects  Available  correction  procedures 
based  on  predictions  from  the  monthly  behavior  of  the  ionosphere 
are  inadequate  to  account  for  its  short  term  variability  A  technique 
using  Navy  Navigation  Satellite  System  (NNSS  or  TRANSIT! 
signals  in  near  real  time  to  determine  the  actual  shod  term 
behavior  of  the  ionosphere  was  developed  to  support  U  S 
SPACETRACK  radars  Since  the  existing  constellation  of  5 
TRANSIT  satellites  provides  worldwide  coverage  ionosphere 
propagation  errors  for  any  UHF  radar  can  easily  be  compensated 
with  the  correction  technique  using  an  off  the  shelf  NNSS  receiver 
and  a  minicomputer  A  discussion  of  the  concepts  and  implements 
tion  of  the  TRANSIT  referenced  correction  technique  are 
presented  followed  by  test  results  which  show  potential  for  a 
factor  of  4  improvement  over  monthly  average  predictions  Results 
of  tests  conducted  with  an  operational  radar  at  a  high  latitude 
site  during  the  summer  of  1977  are  also  presented  JMS 

N79  18103*0  National  Aeronautics  and  Space  Administration 
Goddard  Space  Flight  Cente;  Greenbelt  Md 

IONOSPHERIC  RANGE  RATE  EFFECTS  IN  SATELLITE  TO 
SATELLITE  TRACKING 

Rodney  B  Bent  Judy  R  Lipofsky  Signd  K  Llewellyn  and  Paul 
E  Schmid  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ  Vol  1  and  2  Nov  1978  15  p  refs 

P'epared  in  cooperation  with  Atlantic  Sci  Corp  Indialantic.  Fla 
iFor  orimary  document  see  N79  18094  09  31! 
contract  NAS5  23899! 

Avail  NTIS  HC  A99/MF  A01  CSCL  20N 

Ionospheric  range  and  range  rate  corrections  in  satellite  to 
satellite  tracking  were  investigated  and  the  magnitude  of  errors 
that  have  to  be  considered  for  communications  between  satellites 
and  related  experiments  was  defined  The  major  causes  of  the 
sudden  and  sometimes  large  variations  apparent  in  the  ionospher 
ic  range  and  range  rate  corrections  along  the  satellite  arc  are 
the  geometric  effects  of  the  raypath  and  the  curved  ionosphere 
and  the  localized  perturbations  in  electron  density  along  the 
satellite  to  satellite  line  of  sight  Ionospheric  tracking  errors  are 
greatly  effected  by  the  following  parameters,  whose  influence 
was  thoroughly  investigated  satellite  height,  height  of  maximum 
electron  density  localized  ionospheric  perturbations  and  gradients 
and  electron  density  variations  with  diurnal,  day  to  day.  seasonal 
and  solar  cycle  patterns  The  results  point  to  the  need  of  using 
a  sophisticated  modeling  approach  incorporating  daily  solar 
data  and  where  possible  actual  ionospheric  measurements  as 
update  information  Simulations  were  performed  for  satellites  at 
various  heights  Apollo  Geos  and  Nimbus  tracked  by  ATS  6 
and  m  two  different  geometric  configurations  coplanar  and 
perpendicular  orbits  JMS 

N79  181040  Appleton  Lab  Slough  (England) 

DEVELOPMENTS  IN  TECHNIQUES  FOR  PREDICTING  HF 
SKY  WAVE  FIELD  STRENGTHS 

P  A  Bradley  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ  Vot  1  and  2  Nov  1978  12  p  fefs  (For 
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primaiy  document  see  N79  18094  09  3D 
Avail  NTIS  HC  A99/MF  A01 

The  roles  of  predictions  in  system  planning  frequency 
management  and  frequency  assignment  are  discussed  The  need 
for  a  compromise  between  prediction  complexity  and  accuracy 
■  s  st-essed  with  regard  to  available  resources  and  uncertainties 
hi  cuirent  knowledge  of  the  behavior  of  the  ionosphere  It  is 
concluded  that  no  single  prediction  procedure  can  be  optimum 
for  all  purposes  Alternative  means  of  app'oach  based  on  either 
an  empirical  fit  to  past  measured  field  strength  data  or  to 
allowances  which  take  account  of  the  separate  physical  factors 
known  to  be  of  importance  are  considered  Features  of  the  latest 
prediction  method  of  the  CCIR  are  discussed  and  those  areas 
where  further  studies  are  needed  or  improvements  seem  possible 
m  the  foreseeable  future  are  examined  Consideration  is  given 
to  models  of  the  height  distributions  of  electron  concentration 
and  methods  of  determining  raypaths  the  importance  of 
ionospheric  tilts  and  off  great  circle  propagation  Developments 
in  the  prediction  of  auroral  absorption  and  of  sporadic  E 
obscuration  and  reflection  losses  are  described  The  difficulties 
which  are  encountered  for  predictions  at  frequencies  close  to 
the  maximum  usable  frequency  are  highlighted  and  the  need  for 
an  above  the  MUF  loss  allowance  is  reviewed  Means  of 
extending  predictions  to  combine  data  for  different  propagation 
modes  and  to  give  assessments  of  the  likelihood  of  multipath 
are  also  considered  J  M  S 

N79  18105#  Directorate  of  Radio  Technology.  London  (England) 
STATISTICAL  MODELLING  OF  HF  LINKS 

L  W  Barclay  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ.  Vol  1  and  2  Nov  1978  9  p  refs  (For 
primary  document  see  N79  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

Prediction  of  the  monthly  median  received  signal/ external 
noise  ratio  as  a  function  of  frequency  and  of  the  system 
characteristics  is  considered  along  with  the  prediction  of  the 
probability  that  a  particular  service  grade  will  be  achieved  Specific 
topics  covered  include  the  upper  frequency  limit'  signal  to  noise 
ratio,  circuit  reliability,  time  availability,  service  probability,  long 
term  probability  and  multimode  propagation  The  value  of 
probability  predictions  of  circuit  performance  to  the  user  is 
discussed  J  M  S 


N 79  18106#  laboratoire  d  Etude  des  Transmissions  lono 
sphenques.  Cachan  (France! 

MODELING  THE  ATMOSPHERE  IN  PROBLEMS  CONCERN 
ING  THE  MANAGEMENT  OF  HF  TRANSMISSION  NET 
WORKS  [MODELISATION  OE  L  IONOSPHERE  DANS  LES 
PROBLEMES  OE  GESTION  OE  RESEAUX  DE  TRANSMIS 
SION  HFj 

C  Goutelard  and  J  Caratori  In  AGARD  Operational  Modelling 
of  the  Aerospace  Propagation  Environ  .  Vol  1  and  2  Nov  1978 
24  p  refs  In  FRENCH  (For  primary  document  see  N79- 18094 
09  31) 

Avail  NTIS  HC  A99/MF  A01 

Transmission  parameters  are  determined  by  studying  the 
relation  between  any  two  parts  of  a  several  thousand  kilometer 
zone  centered  on  a  station  The  method  developed  is  based  on 
the  study  of.  ionospheric  models  and  takes  into  account  the 
horizontal  ionization  gradients  The  model  chosen  »s  discussed 
and  compared  with  other  models  Its  use  in  measuring  transmission 
parameters  systematically  is  demonstrated  Measurements  of 
so-called  static  parameters  which  permit  determination  of  the 
parameters  of  an  ionospheric  model  are  discussed  as  well  as 
the  dynamic  parameters  which  account  for  the  speed  of 
instantaneous  variations  The  combination  of  these  measurements 
leads  to  a  system  of  equations  of  state  for  the  ionospheric  model 
The  system  of  equations  permits  a  mapping  of  propagation 
conditions  at  the  interior  of  the  zone  and  establishes  predic¬ 
tions  The  method  is  compared  with  other  proposed  methods, 
its  limits  are  specified  and  its  field  of  application  is  defined 

Transl  by  A  R  H 


N79  18107#  Max  Planck-lnstitut  fuer  Aeronomie.  Katfenburg- 
Lmdau  (West  Germany) 

WINTER  ANOMALY  OF  RADIO  WAVE  ABSORPTION  AND 
D  REGION  MODIFICATION 

Hans  Ulrich  Widdel  /n  AGARD  Operational  Modelling  of  the 
Aerospace  Propagation  Environ.  Vol  1  and  2  Nov  1978  18  p 
refs  (For  primary  document  see  N79- 18094  09-31) 

Avail  NTIS  HC  A99/MF  A01 


Results  of  a  quantitative  investigation  of  winter  anomalous 
radio  wave  .ibsorption  are  discussed  and  causes  of  the  phenom¬ 
enon  are  suggested  A  correlation  analysis  between  local  wind 
and  radio  wave  absorption  is  presented  along  with  a  time  history 
of  the  development  of  the  winter  anomalous  state  of  the  D  region 
in  terms  of  electron  density  profiles  Winter  anomaly  precursors 
and  the  parameter  normalized  absorption  contribution  are 
considered  The  lelationship  between  the  normalized  absorption 
contribution  and  the  development  of  the  winter  anomalous 
state  of  the  D  region  is  discussed  JM  5 

N79  18108#  Max  Planck-lnstitut  fuer  Aeronomie  Katlenburg 
Lindau  (West  Germany) 

VARIATION  OF  THE  GREEN  LINE  OXYGEN  AIRGLOW 
EMISSION  RATE  AS  A  PRECURSOR  INDICATIVE  OF 
WINTERTIME  ABSORPTION  ANOMALY  OF  HF  RADIO 
WAVES 

H  Lauche  and  G  Lange  Hesse  In  AGARD  Operational  Modelling 
of  the  Aerospace  Propagation  Environ  Vol  1  and  2  Nov  1978 
5  p  refs  (For  primary  document  see  N79  18094  09-3 1» 

Avail  NTIS  HC  A99/MF  A01 

Airglow  emission  of  the  E  layer  was  observed  from  the 
ground  at  nighttime  during  the  Winter  Anomaly  Campaign  at 
Arenosillo.  Spam  winter  1975/76  A  comparison  of  these  optical 
data  with  the  HF  waves  ionospheric  absorption  values  of  the 
following  day  indicates  that  a  special  kind  of  variation  of  the 
airglow  emission  can  be  used  as  a  precursor  indicative  for  an 
increase  of  the  ionospheric  D  region  absorption  on  the  following 
day  J  M  S 

N79  18109#  Centre  National  d  Etudes  des  Telecommunications 
Lanmon  (France) 

CALCULATING  THE  MUF  IN  THE  PRESENCE  OF  LARGE 
SCALE  GRADIENTS  {CALCUL  DE  LA  MUF  EN  PRESENCE 
DE  GRADIENTS  DE  GRANDE  ECHELLE] 

P  Gourvez  and  R  Hanbaba  In  AGARD  Operational  Modelling 
of  the  Aerospace  Propagation  Environ  Vol  1  and  2  Nov  1978 
10  p  refs  In  FRENCH  (For  primary  document  see  N79- 18094 
09-31) 

Avail  NTIS  HC  A99/MF  A01 

The  extent  to  which  large  scale  ionospheric  gradients  should 
be  considered  in  computations  for  predicting  the  propagation  of 
decametric  waves  is  examined  The  analytic  method  used  consists 
of  a  rigorous  calculation  of  the  propagation  across  an  ionosphere 
represented  by  a  three  dimenfcmal  model  Preliminary  resu.ts 
concern  high  frequency  propagation  m  the  ionosphere  at  low 
magnetic  latitudes  Transl  by  A  R  H 

N79  18110#  Institute  for  Telecommunication  Sciences  Boulder. 
Colo 

IONOSPHERIC  PREDICTIONS:  METHODS  AND  RESULTS 

Charles  M  Rush  In  AGARD  Operational  Modelling  of  the 
Aerospace  Propagation  Environ  .  Vol  1  and  2  Nov  1978  9  p 

refs  (For  primary  document  see  N79  18094  09  3D 
Avail  NTIS  HC  A99/MF  A01 

The  techniques  employed  to  forecast  the  ionosphere  and 
radio  propagation  conditions  on  a  short-term  and  long-term  basis 
are  described  These  techniques  range  from  the  highly  statistical 
approach  such  as  given  in  CCIR  REPORT  252  2  for  estimating 
skywave  field  strength  for  radio  waves  at  frequencies  greater 
than  2  0  MHz  to  the  application  of  basic  physical  principles  to 
forecast  the  ionospheric  response  to  a  solar  disturbance  The 
agreement  between  both  short-term  and  long-term  ionospheric 
prediction  techniques  with  observations  of  various  ionospheric  '' 
radio  propagation  parameters  is  described  and  methods  for  further 
improvement  of  the  predictions  are  addressed  J  M  S 


N79-18111#  Leicester  niv  I England )  Dept  of  Physics 
REAL  TIME  UPDATING  OF  MUF  PREDICTIONS 

T  B  Jones.  C  T  Spracklen  and  C  P  Stewart  In  AGARD 
Operational  Modelling  of  the  Aerospace  Propagation  Environ . 
Vol  1  and  2  Nov  1978  10  p  refs  IFor  primary  document 

see  N79  18094  C9-3D 
Avail  NTIS  HC  A99/MF  A01 

A  real  time  prediction  system  which  will  update  the 
prediction  program  according  to  the  ionospheric  conditions 
prevailing  at  the  time  when  the  ML'F  lor  optimum  working 
frequency)  »s  requested  is  considered  A  single  station  equipment 
is  described  which  can  evaluate  the  propagation  conditions 
prevailing  tn  a  given  region  of  the  ionosphere  and  provide  an 
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improved  forecast  tor  any  particular  path  and  frequency  of 
interest  J  M  S 

N7918112#  Forschungsmstitul  dei  Deutschen  Bumlespost 
Darmstadt  (West  Germany) 

HF  SHORT  TERM  FIELD  STRENGTH  PREDICTIONS  AND 
THEIR  AGREEMENT  WITH  OBSERVATIONS 

Th  Dambotdt  In  AGARD  Operational  Modelling  of  the  Aerospa<  e 
Propagation  Environ  Vol  1  and  2  Nov  1978  12  p  refs  (For 

primary  document  see  N79- 18094  09  31) 

Avail  NTIS  He  A99  MF  A01 

Daily  Hf  field  strength  predictions  for  two  European  and 
three  oveiseas  paths  based  on  sola'  geophysical  data  real  time 
field  strength  measurements  of  distant  HF  transmitters  on 
26  frequencies  the  geomagnetic  variations  indicated  on  a  local 
magnetometer  in  real  time  the  critical  frequencies  of  the  ionosonde 
at  Lindau.  and  solar  observ.v  is  from  Wendelstem  and  geomag 
netic  observations  from  Wn  are  discussed  The  distinctive 
feature  of  the  predictions  is  that  they  are  forecast  in  the  form 

of  a  quality  figure  which  is  elated  to  the  daily  expected  field 

strength  All  paths  are  moi  ’ored  on  four  or  five  frequencies 

and  the  daily  quality  figure  fc  *ach  path  is  obtained  by  calculating 

the  mean  of  the  24  hourly  values  of  the  field  strength  of  that 
frequency  having  the  highest  field  strength  for  each  of  the 
individual  hours  This  is  done  on  the  assumption  that  the  optimum 
frequency  would  be  used  for  communication  This  value  does 
not  agree  with  the  mean  of  the  field  strength  of  the  five 
frequencies  The  quality  figure  in  steps  of  0  1  (corresponding  to 
0  5  dB)  is  forecast  for  the  above-mentioned  5  circuits  on  each 
workday  before  noon  Reliability  of  the  forecasts  is  considered 

J  M  S 

N79  18113#  Max-Planck  Institut  fuer  Aeronomie  Katlenburg- 
Lmdau  (West  Germany.' 

MODELLING  THE  DIURNAL  AND  SEASONAL  VARIATION 
OF  MEDIUM  SCALE  TRAVELLING  IONOSPHERIC  DlS 
TURBANCES 

J  Roettger  in  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ  Vol  1  and  2  Nov  1978  5  p  refs  (For 
primary  document  see  N7 9  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

The  diurnal  and  seasonal  variation  of  rnedium-scale  traveling 
ionospheric  disturbances  (TIDl  observed  in  the  equatorial  region 
is  Fourier  analyzed  The  significant  spectral  components  are  used 
for  modeling  the  occurrence  of  medium-scale  TIDs  The  spatial 
resonance  mechanism  in  the  equatorial  ionosphere  can  steepen 
the  amplitudes  of  TIDs  which  then  break  up  into  ionospheric 
irregularities  The  nonlinear  steepened  T1D  pattern,  giving  rise  to 
large  scale  patches  on  the  equatorial  spread-F.  is  modeled  by  a 
Fourier  senes  J  M  S 

N  79-181 14#  Air  Force  Geophysics  Lab  .  Hanscom  AFB.  Mass 

EQUATORIAL  AND  HIGH  LATITUDE  EMPIRICAL  MODELS 
OF  SCINTILLATION  LEVELS 

Jules  Aarons.  Eileen  M  MacKenzie  (Emmanuel  Coll ),  and  Knshin 
Bhavnani  (Logicon  Inc  Bedford  Mass)  In  AGARD  Operational 
Modelling  of  the  Aerospa:e  Propagation  Environ  .  Vol  1  and  2 
Nov  1978  20  p  refs  (For  orimary  document  see  N79  18094 
09-31) 

Avail  NTIS  HC  A99/MF  A01 

By  making  measurements  of  scintillations  from  VHF  and 
UHF  beacons  on  synchronous  satellites,  t;  was  possible  to  amass 
a  data  bank  sufficient  to  obtain  analytical  models  of  average 
scintillation  at  high  and  equatorial  latitudes  The  data  base, 
obtained  in  collaborative  studies  with  various  observatories, 
consists  of  15  minute  scintillation  indexes  of  3  to  7  years  of 
observations  (differing  for  various  stations)  Observations  were 
made  at  Sagamore  HrH  Massachusetts.  Goose  Ray  Labrador 
and  Narssarssuaq.  Greenland  Equatorial  data  used  .-/as  f»om 
Accra.  Ghana  and  Huancayo.  Peru  For  both  high  and  equatorial 
latitudes  forcing  functions  are  time  of  day  day  of  the  year 
magnetic  index  and  solar  flux  The  resulting  analytical  models 
were  validated  with  one  additional  set  of  data  at  sub  auroral 
and  auroral  latitudes  but  remain  to  be  validated  at  equatnnal 
latitudes  J  M  $ 


N7918115#  Communications  Research  Centre  Ottawa 
(Ontario)  Dept  of  Communications 

THE  SEARCH  AND  RESCUE  SATELLITE  (SARSAT)  SYSTEM 
PROJECT 

H  L  Werstiuk  and  A  E  Winter  In  AGARD  Operational  Modelling 


of  the  Aerospace  Propagation  invton  Vol  1  arm  2  Nov  1978 

12  p  refs  iFor  primary  document  see  N79  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

The  application  of  satellite  technology  as  an  aid  to  search 
and  rescue  iSAR)  was  studied  The  work  included  examination 
of  SAR  requirements  and  the  investigation  of  various  system 
concepts  culminating  m  proof  of  concept  experiments  using  the 
AMSAT  OSCAR  satellites  during  1975  and  1976  In  the 
experiments,  signals  from  simulated  Emergency  Locator  Transmit 
ters  lELTs)  were  received  by  the  pola»  0‘bitmg  OSCAR  6  satellite 
and  relayed  to  a  ground  station  at  die  Communications  Research 
Centre  (CRC)  By  the  processing  of  Doppler  information  contained 
in  this  relayed  signal  the  position  of  the  ElT  could  be  determined 
with  an  accuracy  of  5  15  km  The  experimental  techniques  and 
earlier  results  obtained  in  the  program  ,tre  described  JMS 

N79  18116#  Communications  Research  Centre.  Ottawa 
(Ontario)  Dept  of  Communications 

IONOSPHERIC  EFFECTS  ON  THE  DOPPLER  FREQUENCY 
FOR  A  SEARCH  AND  RESCUE  SATELLITE  (SARSAT) 

D  B  Muldrew  and  H  G  James  In  AGARD  Operational  Modelling 
of  the  Aerobpace  Propagation  Environ  Vol  1  and  2  Nov  1978 

13  p  refs  iFor  pnmary  document  see  N79  18094  09  3  1 ) 

Avail  NTIS  HC  A99/MF  A01 

The  Doppler  frequency  shift  of  signals  propagating  from  an 
Emergency  Locator  Transmitter  lELTI  up  to  a  search  and  rescue 
satellite  (SARSAT)  and  down  to  a  central  station  enables  the 
position  of  the  EL  *  to  be  determined  The  Doppler  frequency 
shift  is  affected  by  the  ionosphere  Ionospheric  effects  are 
estimated  for  a  proof  of  concept  SARSAT  experiment  using  the 
AMSAT  OSCAR  6  satellite  and  a  central  station  at  Ottawa  For 
the  downlink  frequency  of  30  MHz  it  is  found  that  the  daytime 
ionosphere  with  nn  horizontal  gradients  in  election  density  can 
change  the  Doppler  frequency  shift  by  a  few  hert2  Horizontal 
gradients  of  elect  or  density  can  have  more  effect  on  the  Doppler 
frequency  than  the  vertical  distribution  of  density  This  is  because 
the  Doppler  effect  caused  by  the  negative  vertical  density  gradient 
in  the  topside  ionosphere  tends  to  cancel  the  Doppler  effect 
caused  by  the  positive  gradient  in  the  bottomside  However  m 
the  late  afternoon,  evening  and  nighttime  large  east-west 
troughs  in  the  density  d'Sfibution  exist  which  can  produce  shifts 
of  a  few  tens  of  hertz  at  30  MHz  JMS 

N79  18117#  Centre  National  cj  Etudes  des  relecommunications. 
lanmon  (France) 

A  STUDY  OF  IONOSPHERIC  CONTENT  AND  SCINTILLA 
TIONS  RECEIVEO  FROM  ATS  6  SIGNALS  AT  LANNION 
{ETUDE  DU  CONTENU  PLASM  AP  HERIQUE  ET  DES 
SCINTILLATIONS  A  PARTIR  DES  SIGNAUX  D  ATS  6  A 
LANNION] 

R  Eleury  and  J  P  Cornec  In  AGARD  Operational  Modelling 
of  the  Aerospace  Propagation  Environ  Vol  1  and  2  Nov  1978 
13  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary  document 
see  N79  1 8094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

The  amplitude  and  the  phase  of  radio  beacon  signals  received 
from  ATS  6  were  studied  The  ionospheric  content  and  the  total 
electron  content  are  deduced  respectively  from  measurements 
of  Faraday  rotation  ana  group  delay  The  plasmasphenc  content 
is  given  by  the  subtraction  of  the  former  from  the  latter  During 
magnetically  quiet  periods,  the  ratio  N  sub  P/N  sub  T  shows  a 
nocturnal  maximum,  about  45  55  percent,  and  a  daytime  minimum 
at  10-15  percent  The  observations  are  fitted  m  an  ionosphere- 
magnetosphere  model  The  electronic  density  distribution  is  given 
in  terms  of  the  altitude  for  two  seasons  (winter  and  spring) 
Scintillations  are  more  frequent  and  stronger  m  summer  than  in 
winter  During  summer  they  are  also  more  frequent  in  daytime, 
in  connection  wrth  sporadic  E  layers  Finally,  the  dependence  of 
the  index  S4  on  the  frequency,  the  connection  of  scintillations 
with  the  magnetic  activity  and  spread  F.  and  the  recordings  of 
isolated  bubbles  of  irregularities  are  examined  JMS 

N79  18118#  Centie  National  d  Etudes  des  Telecommunications, 
Lanmon  (France) 

THE  INFLUENCE  OF  THE  IONOSPHERE  ON  THE  PRECI 
SION  OF  GEODETIC  MEASUREMENTS  OBTAINED  BY 
ARTIFICIAL  SATELLITE  (INFLUENCE  OE  L  IONOSPHERE 
SUR  LA  PRECISION  DES  MESURES  EN  GEODESIE  PAR 
SATELLITE  ARTIFICIEL) 

J  Papet-Lepine  In  AGARD  Operational  Modelling  of  the 
Aerospace  Propagation  Environ  .  Vol  1  and  2  Nov  1978  24  p 
refs  In  FRENCH  { For  primary  document  see  N79  18094  09  31) 
Avail  NTIS  HC  A99/MF  A01 
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The  ionosphere  can  cany  an  error  when  a  single  radio 
frequency  is  used  to  determine  die  distance  separating  a  satellite 
from  an  earth  station  at  a  given  moment  Sometimes  this  erroi 
—can  be  corrected  by  using  ionospheric  models  and  daily  measure 
ments  of  i  mosphenc  parameters  No  existing  model  is  yet  capable 
of  attain. ng  the  exact  precision  required  However  the  problem 
can  be  solved  in  real  time  by  using  the  dispersive  action  of  the 
ionosphere  By  taking  several  judiciously  chosen  frequencies  and 
by  combining  the  effects  of  each  of  them  a  precision  inferior  to 
that  required  can  be  achieved  The  orders  of  magnitude  of  residual 
errors  caused  by  the  ionosphere  when  at  least  two  frequencies 
are  used  are  discussed  Thus  it  is  assumed  that  errors  of 
experimental  measurements  are  of  a  magnitude  very  inferior  to 
the  precision  required  Transl  by  A  R  H 

N79  18119#  Physical  Dynamics.  Inc  Bellvue.  Wash 

A  SIGNAL  STATISTICAL  AND  MORPHOLOGICAL  MODEL 
OF  IONOSPHERIC  SCINTILLATION 

E  J  Fremouw  and  C  L  Rmo  In  AGARD  Operational  Modelling 
of  the  Aerospace  Propagation  Environ  .  Vol  1  and  2  Nov  1978 
24  p  refs  (For  primary  document  see  N79  18094  09  31) 
(Contract  F30602-75  C  0236  ARPA  Order  2777) 

Avail  NTIS  HC  A99/MF  A01 

A  signal-statistical  and  morphological  model  of  radio  wave 
scintillation  produced  in  the  F  layer  was  developed  and  committed 
to  two  user  oriented  computer  codes  The  more  extensive  of 
the  two  codes.  I0NSCNT.  contains  a  morphological  model  of 
irregular  ionospheric  structure  and  a  two-component  propagation 
routine  that  permits  calculation  of  both  focusing  and  diffractive 
scatter  effects  The  usual  outputs  of  IONSCNT  are  first  order 
signal  statistical  moments,  including  intensity  and  phase  scintilla 
tion  indexes  The  auxiliary  code.  DIST.  employs  some  of  the 
results  from  IONSCNT  as  inputs  and  permits  the  user  to  calculate 
first  order  probability  distributions  of  phase  and  amplitude 
including  fade  margin  curves  A  second  operation  mode  of 
IONSCNT  permits  calculation  of  second-order  signal  statistical 
moments,  namely  the  spatial  and  temporal  autocorrelation 
functions  for  intensity  and  phase  and  the  two-frequency  correlation 
coefficient  for  intensity  The  structural  description  included  in 
IONSCNT  is  a  three-dimensional  statistical  model  that  allows 
for  elongation  along  the  geomagnetic  field  and.  in  the  case  of 
irregularities  poleward  of  the  subauroral  scintillation  boundary, 
for  elongation  in  a  second  dimension  (along  L  shells)  The  spatial 
spectrum  employed  is  a  power  law.  having  a  one-dimensional 
form  for  electron  density  squared  Morphologically  the  model  is 
of  average  or  representative  conditions  for  a  given  latitude,  time 
of  day.  season  and  epoch  of  the  solar  cycle  J  M  S 

N79  18120#  Army  Communications  Research  and  Development 
Command.  Fort  Monmouth.  N  J 

CORRELATION  AND  PREDICTION  OF  TRANSIONOSPHER 
1C  SIGNAL  TIME  DELAYS  AT  WIDELY  SEPARATED 
LOCATIONS 

Haim  Soicher  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ.  Vol  1  and  2  Nov  1978  4  p  refs  (For 

primary  document  see  N79- 18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

Excess  time  delays  of  transionospheric  radio  signals  introduce 
ranging  errors  in  satellite  navigation  and  radar  systems,  which 
are  directly  proportional  to  the  total  electron  content  (TEC)  along 
the  propagation  path  Correlations  of  TEC  values  (based  on  linear 
regression  analysis)  at  Fort  Monmouth.  NJ  (40  18  N  74  06  W). 
Richmond.  FL  (25  60  N.  80  40  W)  are  determined  The  correlation 
analysis  is  performed  at  daily  intervals  for  equinoctial  and  winter 
periods  during  the  quiet  phase  of  the  solar  cycle  Average 
regression  lines  obtained  by  the  analysis  are  then  used  to  try  to 
determine  TEC  at  Richmond,  assuming  the  availability  of  TEC  in 
Fort  Monmouth  In  most  cases,  the  predicted  TEC  was  within 
one  standard  deviation  of  actual  observed  data  Author 

N79  18121#  National  Oceanic  and  Atmospheric  Administration. 
Boulder  Colo  Space  Environment  Lab 

SOLAR  TERRESTRIAL  ENVIRONMENT  MONITORING  AND 
FORECASTING  AT  THE  NOAA.  SPACE  ENVIRONMENT 
LABORATORY,  BOULDER.  COLORADO 

A  G  Jean.  G  R  Heckman,  and  C  E  Hornback  In  AGARD 
Operational  Modelling  of  the  Aerospace  Propagation  Environ  . 
Vol  1  and  2  Nov  1978  12  p  refs  (For  primary  document 

see  N79  18094  09  311 
Avail  NTIS  HC  A99/MF  A01 

A  survey  <s  given  of  the  Space  Environment  Laboratory  Data 
Acquisition  and  Display  System  (SELDA  JS)  and  of  the  forecasting 
and  warning  services  provided  by  the  Space  Environment  Services 
Center  and  the  applications  of  these  data  to  radio  propagation 


m  such  areas  as  communications  navigation  and  surveillance 

J  M  S 

N79  18122#  Naval  Research  Lab  Washington  D  C  Center 
for  Space  Research 

IONOSPHERIC  DISTURBANCE  FORECASTING  THROUGH 
USE  OF  X  RAY  AND  EUV  MEASUREMENTS  FROM  THE 
NBL  SOLRAD  SATELLITES 

Robert  W  Kreplin  and  Donald  M  Hoi  in  In  AGARD  Operational 
Modelling  of  the  Aerospace  Propaq;:tion  Environ  Vol  1  and  2 
Nov  1978  14  p  refs  (For  puma  .  document  see  N79  18094 
09  31) 

Avail  NTIS  HC  A99/MF  A01 

The  spacecraft  system,  telemetry  and  ground  station  which 
make  possible  real  time  dissemination  of  measurements  of  the 
temporal  and  spectral  variability  os  solar  X  ray.  FUV.  and  particle 
emission  for  the  prediction  and  assessment  of  ionospheric 
disturbances  affecting  military  communications  surveillance  and 
navigation  systems  are  described  The  NRL  developed  X  ray 
sensors  and  data  processing  techniques  are  included  Applications 
of  SOLRAD  2  measurements  discussed  include  derivation  of  the 
solar  X-ray  spectral  distribution,  assessment  of  F  region  ionospheric 
disturbances,  and  prediction  of  periods  of  solar  flare  activity 

J  M  S 

N79  10123*#  Applied  Physics  Lab  Johns  Hopkins  Umv  Laurel 
Md 

PREDICTION  OF  SOLAR  ENERGETIC  PARTICLE  EVENT 
HISTORIES  USING  REALTIME  PARTICLE  AND  SOLAR 
WIND  MEASUREMENTS 

E  C  Roelof  and  R  E  Gold  In  AGARD  Operational  Modelling 
of  the  Aerospace  Propagation  Environ  .  Vol  1  and  2  Nov  1978 
13  p  refs  Sponsored  in  part  by  NASA  and  NSF  (For  primary 
document  see  N79- 18094  09  31) 

(Contracts  AFGL-TR-76  0136.  N0001 7  72  C  4401 ) 

Avail  NTIS  HC  A99/MF  A01  CSCL03B 

The  comparatively  well-ordered  magnetic  structure  m  the 
solar  corona  during  the  decline  of  Solar  Cycle  20  revealed  a 
characteristic  dependence  of  solar  energetic  particle  injection  upon 
hehographic  longitude  When  analyzed  using  solar  wind  mapping 
of  the  large  scale  interplanetary  magnetic  field  line  connection 
from  the  corona  to  the  Earth,  particle  fluxes  display  an  ap 
proximately  exponential  dependence  on  heliographic  longitude 
Since  variations  in  the  solar  wind  velocity  (and  hence  the  coronal 
connection  longitude)  can  severely  distort  the  simple  coronal 
injection  profile  the  use  of  real-time  solar  wind  velocity 
measurements  can  be  of  great  aid  in  predicting  the  decay  of 
solar  particle  events  Although  such  exponential  injection 
profiles  are  commonplace  during  1973  1975.  they  have  also 
been  identified  earlier  in  Solar  Cycle  20.  and  hence  this  structure 
may  be  present  during  the  rise  and  maximum  of  the  cycle,  but 
somewhat  obscured  by  greater  temporal  variations  in  particle 
injection  J  M  S 

N79-18124*#  Iowa  Umv  .  Iowa  City  Dept  of  Physics  and 
Astronomy 

IPS  ACTIVITY  OBSERVED  AS  A  PRECURSOR  OF  SOLAR 
INDUCED  TERRESTRIAL  ACTIVITY 

W  M  Cronyn.  S  D  Shawhan  J  J  Rickard  D  G  Mitchell.  E 
C  Roelof  (APL.  Laurel.  Md  )  and  B  L  Gotwols  (APL  Laurel 
Md.)  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ.  Vol  1  and  2  Nov  1978  17  p  refs  (For 

primary  document  see  N79-18094  09  31) 

(Grant  NGL  16-001  002  Contracts  AFOSR  NPP  75  157 
N00017-72  c-4401 .  NOAA  04  3  022  289  Grant  NSF 
ATM-73  06559) 

Avail  NTIS  HC  A99/MF  A0 1  CSCL  03B 

A  radio  telescope  designed  to  exploit  the  interplanetary 
scintillation  (IPS)  technique  and  locate  map  and  track  solar 
wind  disturbances  which  result  in  geomagnetic  disturbances 
thereby  providing  a  forecast  capability  is  descubed  Preliminary 
results  from  operation  of  the  telescope  include  it'  evidence  foi 
a  precursor  signal  m  the  IPS  activity  with  a  12  day  lead  time 
with  respect  to  density  enhancements  which  frequently  give  rise 
to  geomagnetic  activity  (2)  detection  of  a  spectral  broadening 
signature  which  also  serves  as  a  precursor  of  geomagnetic  activity. 
(3)  out  of  the  ecliptic  plasma  density  enhancements  which  were 
not  detected  by  near  Earth,  ecliptic  plane  spacecraft.  (4)  detection 
of  12  corotatmg  density  enhancements. (5)  detection  of  over  80 
sources  which  give  detectable  scintillation  of  which  45  have 
been  used  for  detailed  synoptic  analysis  and  9  for  spectral  analysis 
and  (6)  measurement  of  0-lag  coefficient  of  0  56  between  density 
and  IPS  activity  enhancements  J  M  S 
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N7» 18126#  National  Committee  for  Space  Research.  Haifa 
(Israeli  Radio  Observatory 

PREDICTION  OF  GEOMAGNETIC  DISTURBANCES  BY 
INTERPLANETARY  SCINTILLATION 

Z  Hoummer  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ  Vol  1  and  2  Nov  1978  7  p  refs  (For 
primary  document  see  N79  18094  09-31) 

Avail  NTIS  HC  A99/MF  A01 

Daily  observations  of  the  scintillation  of  a  number  of  radio 
sources  lying  at  widely  separated  positions  are  used  to  predict 
geomagnetic  activity  associated  with  large  scale  features  of  the 
solar  wind  0y  observing  suitable  sources  lying  to  the  east  of 
the  Sun  it  is  possible  to  forecast  up  to  six  days  in  advance, 
geomagnetic  storms  associated  with  corotating  solar  wind  streams 
Geomagnetic  disturbances  caused  by  interplanetary  shock  waves 
associated  with  solar  flares  may  be  predicted  some  8  -  24 
hours  in  advance  when  using  observations  at  UHF  frequencies 
(300  400  Mh2l  J.M  S 

N79  18126*0  Los  Alamos  Scientific  Lab.  N  Mex 

THE  PREDICTION  OF  FAST  STREAM  FRONT  ARRIVALS 
AT  THE  EARTH  ON  THE  BASIS  OF  SOLAR  WIND  MEAS 
UREMENTS  AT  SMALLER  SOLAR  DISTANCES 

H  Rosenbauer  (Max-Planck-lnst  fuer  Aeronorrue  Katlenburfl- 
Lindau.  W  Ger  ).  R  Schwenn  (Max-Planck-lnst  fuer  Extrater- 
restrische  Phys  .  Munich.  W  Ger  ).  and  S  J  Bame  In  AGARD 
Operational  Modelling  of  the  Aerospace  Propagation  Environ 
Vol  1  and  2  Nov  1978  5  p  refs  Sponsored  by  NASA  and 
Ger  Min  for  Res  and  Technol  (For  primary  document  see 
N79  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01  CSCL03B 

The  problems  involved  in  the  prediction  of  the  arrival  of 
fast  solar  wind  streams  at  the  earth  on  the  basis  of  measurements 
made  by  space  probes  in  the  region  between  0  3  and  1  AU  are 
discussed  It  »s  shown  that  arrival  time  predictions  accurate  to 
within  a  few  hours  that  can  be  made  at  least  as  long  as  the 
large  scale  conditions  on  the  Sun  are  relatively  stationary  as 
observed  near  the  time  of  solar  minimum  However,  the  latitudinal 
extent  of  the  respective  high  speed  streams  is  found  to  be 
important  for  making  quantitative  predictions  Coronal  data 
sufficient  for  locating  the  sources  of  high  speed  streams  can 
improve  the  precision  of  these  predictions  J  M  S 


N79  181270  Air  Force  Geophysics  Lab.  Hanscom  AFB.  Mass 

ATMOSPHERIC  OPTICAL  TRANSMISSION  MODELLING 
AND  PREDICTION  SCHEMES 

R  A  McClatchey  and  E  P  Shettle  In  AGARD  Operational 
Modelling  of  the  Aerospace  Propagation  Environ  .  Vol  1  and  2 
Nov  1978  24  p  refs  (For  primary  document  see  N79- 18094 
09-31) 

Avail  NTIS  HC  A99/MF  A01 

The  optical  modelling  of  the  atmosphere  requires  a  detailed 
knowledge  of  the  physical  and  optical  properties  of  the  at¬ 
mosphere  including  temperature,  pressure  and  the  distribution 
of  molecules  and  aerosol  contituents  responsible  for  atmospheric 
extinction  The  major  difficulty  in  dealing  with  the  atmospheric 
ae'osols  is  the  large  natural  variability  of  their  properties  Work 
in  modelling  these  properties  is  described  The  LOWTRAN  code 
provides  a  moderately  low  spectral  resolution  atmospheric 
propagation  model  of  both  the  atmospheric  molecules  and  aerosols 
without  extensive  computer  time  Recent  work  in  developing  an 
atmospheric  radiance  version  of  LOWTRAN,  and  LASER  which 
is  a  version  of  HITRAN  including  continuum  absorption  aerosol 
extinction  is  also  discussed  G  Y 


N79-181280  Cologne  Umv  (West  Germany) 

MODELLING  THE  TRANSFER  OF  RADIATION  IN  THE 
ATMOSPHERE 

H  J  Jung.  M  Kerschgens.  and  E  Rascbke  In  AGARD  Operational 
Modelling  of  the  Aerospace  Propagation  Environ  ,  Vol  1  and  2 
Nov  1978  7  p  refs  (For  primary  document  see  N79- 18094 
09-31) 

Avail  NTIS  HC  A99/MF  A01 

The  concept  of  radiative  transfer  is  discussed  by  reference 
to  computations  of  the  radiative  energy  in  the  solar,  infrared 
and  microwave  spectral  range  The  radiation  fields  and  spatial 
divergencies  are  dependent  on  the  absorption,  scattering  and 
thermal  emission  by  air  molecules,  aerosols,  cloud  and  rain 
droplets  Additional  parameters  which  influence  the  radiation  fields 
in  the  atmosphere  are  the  reflection  and  emission  properties  of 
the  ground  G  Y 


N79-181290  Elektromk- System  GmbH  Munich  (West 
Germany) 

CALCULATION  OF  EXTINCTION  AND  SCATTERING  IN  THE 
WAVELENGTH  RANGE  0.26  TO  16  MICRONS  BY  HY 
OROMETEORS  AND  FOR  GENERAL  GERMAN  WEATHER 
SITUATIONS 

W  Eckl,  H  J  Fluess.  and  H  Hallwachs  In  AGARD  Operational 
Modelling  of  the  Aerospace  Propagation  Environ  Vol  1  and  2 
Nov  1978  10  p  refs  Prepared  in  cooperation  with  MBB. 

Munich.  W  Ger  (For  primary  document  see  N79- 18094  09-31) 
Avail  NTIS  HC  A99/MF  A01 

For  system  design  and  operational  research  purposes  a 
computer  program.  KATTA.  was  written  for  the  description  of 
absorption  and  scattering  of  electromagnetic  waves  by  hydromete¬ 
ors  (water  droplets  m  tarn,  fog  and  clouds)  The  calculation  is 
based  upon  the  Mie  theory  and  single  scattering  It  «  valid  for 
Mie  parameters  up  to  1 0.000  and  includes  the  angular  dependency 
of  the  scattering  function  The  program  is  compatible  with  existing 
LOWTRAN  codes  For  application  of  the  integrated  KATTA  * 
LOWTRAN  code  to  European  scenario  detailed  European 
atmospheric  input  data  were  used  They  contain  statistical 
meteorological  data  and  German  significant  weather  map  types 
including  precipitation,  fog  and  clouds  The  results  show  the 
variation  of  calculated  atmospheric  transmission  for  the  different 
weather  situation  with  and  without  precipitation  G  Y 

N79  181300  Cologne  Umv  (West  Germany) 

A  BAROCLINIC  MODEL  FOR  THE  PREDICTION  OF  THE 
VERTICAL  TEMPERATURE  AND  MOISTURE  STRATIFICA 
TION  IN  THE  BAROCLINIC  BOUNDARY  LAYER 

W  Behnke  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ  .  Vol  1  and  2  Nov  1978  7  p  refs  (For 

primary  document  see  N79  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

A  baroclmic  but  otherwise  horizontally  homogeneous  model 
of  the  planetary  boundary  layer,  which  considers  mstationarrty. 
is  used  to  compute  the  different  influences  of  roughness  and 
baroclmity  on  inversion  height  Computations  are  compared  with 
the  measurements  of  an  acoustic  echo  sounder  Author 

N79-181310  Naval  Research  Lab  .  Washington  D  C 

A  REVIEW  OF  THE  NAVAL  RESEARCH  LABORATORY 
PROGRAM  IN  ATMOSPHERIC  MEASUREMENTS  AND 
APPLICATION  TO  MODEUNG:  1:  PRECISION  ATMOS 
PHERIC  TRANSMISSION  MEASUREMENTS  AND  MODEL 
COMPARISONS 

J  A  Dowling.  J  A  Curcio,  S  T  Hanley.  R  F  Horton.  K  M 
Haught.  D  H  Garcia.  A  Guttman  C  0  Gott.  and  W  L  Agambar 
In  AGARD  Operational  Modelling  of  the  Aerospace  Propagation 
Environ  .  Vol  1  and  2  Nov  1978  4  p  (For  primary  document 
see  N79- 18094  09-31) 

Avail  NTIS  HC  A99/MF  A01 

Extensive  field  measurements  of  atmospheric  extinction  at 
several  infrared  wavelengths  were  performed  using  procedures 
and  facilities  described  in  this  paper  Recent  additions  to  these 
experiments  include  a  high  resolution  Fourier  transform  spectrome¬ 
ter  (FTS)  and  a  gas  filter  correlation  spectrometer  (GFCS)  which 
uses  HDO  as  the  filter  gas  The  combination  of  laser  extinction. 
FTS  and  GFCS  measurements  provide  well  characterized  end 
precisely  calibrated  high  resolution  transmission  spectra  useful 
in  comparisons  to  computational  models  Examples  of  comparisons 
between  these  data  and  line-by-line  computer  calculations  for 
several  spectral  regions  are  presented  and  discussed  G  Y 


N/9  181320  Naval  Research  Lab..  Washington.  D  C 

A  REVIEW  OF  THE  NAVAL  RE8EARCH  LABORATORY 
PROGRAM  IN  ATMOSPHERIC  MEASUREMENTS  AND 
APPLICATION  TO  MODEUNG:  2:  AEROSOL  SIZE 
DISTRIBUTIONS  FOR  MODELING  AND  THE  PREDICTION 
OF  OPTICAL  EXTINCTIONS 

Gary  L  Trusty  and  Thomas  H  Cosden  in  AGARD  Operational 
Modelling  of  the  Aerospace  Propagation  Environ  Vol  1  and  2 
Nov  1978  20  p  refs  (For  primary  document  see  N79- 18094 
09-31) 

Avail  NTIS  HC  A99/MF  A01 

In  the  winter  of  1975  the  Optical  Radiation  Branch  of  the 
Naval  Research  Laboratory  was  making  outdoor,  long-path,  laser 
transmission  measurements  As  part  of  that  measurement 
program  instruments  were  assembled  which  could  monitor  the 
aerosol  that  contributed  to  the  laser  extinction  This  paper  gives 
a  bnef  description  of  the  resultant  aerosol -monitoring  mobile 
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laboratory  in  its  present  state  of  development  and  presents  an 
overview  of  the  many  particle  size  distributions  obtained  in  various 
locations  in  the  last  three  years  G  Y 

N79-18133#  Army  Electronics  Research  and  Development 
Command  White  Sands  Missile  Range  N  Max  Atmospheric 
Sciences  Lab 

A  MODELING  PROGRAM  FOR  THE  PREDICTION  OF 
ATMOSPHERIC  EFFECTS  ON  E  O  SENSOR  PERFORM 
ANCE 

Richard  B  Gomez  In  AGARD  Operational  Modelling  of  the 
Aerospace  Propagation  Environ  Vol  1  and  2  Nov  1978  12  p 
refs  I  For  primary  document  see  N79  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

Both  natural  and  battlefield  induced  adverse  atmospheric 
conditions  impose  severe  limitations  on  the  performance  and 
battlefield  effectiveness  of  electro  optical  (£-0)  surveillance  and 
weapons  systems  There  are  limited  programs  in  the  U  S  and 
NATO  which  are  addressing  the  effects  of  countermeasures 
i CM)  smoke  natural  atmospheric  dust,  fog  haze  ram  and  snow 
on  E  0  systems  The  Atmospheric  Sciences  Laboratory  has  an 
ongoing  atmospheric  modelling  program  aimed  at  characterizing 
and  predicting  the  effects  of  battlefield  aerosols  and  gases  on 
the  effectiveness  of  E  0  sensors  Details  of  this  program  and  an 
overview  of  a  supporting  measurement  work  effort  are  des¬ 
cribed  Author 

N79-18134#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt  Oberpfaffenhofen  (West  Germany)  Inst 
fuer  Physik  der  Atmosphere 

INTERPRETATION  OF  AIRBORNE  MEASUREMENTS  OF 
ATMOSPHERIC  EXTINCTION  AND  IRRADIATING  FLUXES 
IN  GERMANY  AND  THE  NETHERLANDS 

H  VonRedwiiz  G  H  Ruppersberg  R  Schellhase  and  J  Weidner 
fn  AGARD  Operational  Modelling  of  the  Aerospace  Propagation 
Environ  Vol  1  and  2  Nov  1978  13  p  refs  i For  primary 

document  see  N79  18094  09  31 1 
Avail  NTIS  HC  499  MF  A01 

In  addition  'o  the  corresponding  research  in  the  OPAQUE 
Optical  At r  .  .  ic  Quantities  m  Europe1  project  the  DFVLR 

'Deutsche  t  <J'  »ngs  und  versuchsanstalt  Fur  und  Raumfahrt  I 
carries  out  air^c-  -e  measurements  m  the  region  between  northern 
Germany  the  Netherlands  and  southern  Germany  Measuring 
flights  are  performed  during  a  2  year  period  at  different  tm-es 
of  the  day  for  one  week  each  month  The  main  attention  therefore 
i s  set  to  interpretations  m  one  hand  standing  m  relation  as 
dose  as  possible  to  visibility  problems  m  practice  and  m  the 
other  hand  allowing  to  be  classified  bv  meteorological  routine 
parameters  Beside  beam  transmittance  and  path  reflectance  the 
slant  meteorological  visibility  range  and  in  relation  the  slant 
detection  range  for  visibility  a<f  to  /ound  and  ground  to  air  seem 
to  meet  with  this  request  under  the  prescribed  conditions  as  is 
shown  m  examples  Author 

N 79  18136#  Forschunqs.nstitut  foe'  Opt  A  r ■lebsng.-n  'W»>Sl 
Germany) 

THE  INFLUENCE  OF  METEOROLOGICAL  -’ARAMETERS  ON 
ATMOSPHERIC  TRANSMISSION  AT  10  6  MICRONS 
<C02  LASER  RADIATION)  AND  0.63  MICRONS  (HaNa 
LASER  RADIATION)  FROM  MEASUREMENTS  ANO 
CALCULATIONS 

J  Abele.  H  Raidt.  W  Jessen  and  R  Kirschmer  fn  AGARD 
Operational  Modelling  of  the  Aerospace  Propagation  Environ . 
Vol  1  and  2  Nov  1978  19  p  refs  (For  primary  document 

see  N79  18094  09  31) 

(Rept  1978/6)  Avail  NTIS  HC  A99/MF  A01 

Experimental  and  theoretical  study  on  atmospheric  transmis¬ 
sion  of  HeNe  and  C02  laser  radiation  m  the  photoprc  range  is 
presented  A  continuously  operating  transmissometer  designed 
and  developed  in  the  institute  measured  the  attenuation  of  the 
two  wavelengths  simultaneously  and  over  a  common  path  length 
The  laser  transmissometer  measurements  »n  the  photopic  range 
were  performed  by  commercial  visibility  meters  Results  are 
compared  with  serniempmcal  formula,  with  deductions  from  Mte 
theory  and  with  a  model  describing  transmission  through  rain 

G  Y 

N79-18136#  Naval  Surface  Weapons  Center.  White  Oak,  Md 

ELECTRO  OPTICS  SYSTEMS  PERFORMANCE  ANALYSIS  IN 
SELECTED  MARINE  ENVIRONMENTS 

Barry  S  Kat2  and  Kenneth  C  Hepfer  tn  AGARD  Operational 
Modelling  of  the  Aerospace  Propagation  Environ  ,  Vol  1  and  2 
Nov  1978  13  p  refs  (For  primary  document  see  N79  18094 
09  31) 


Avail  NTIS  HC  A99/MF  A01 

In  order  to  support  electro  optics  system  planners,  designers 
and  users  with  probability  of  occurence  information  on  surface 
marine  propagation  conditions,  techniques  were  developed  to 
convert  large  quantities  of  previously  stored  weather  products 
to  statistics  of  specific  propagation  parameters  Using  a  modified 
Monte  Carlo  approach  that  preserves  correlations  between 
meteorological  parameters,  these  statistics  are  coupled  to 
electro-optics  system  models  in  order  to  calculate  the  probability 
of  performing  various  system  tasks  versus  target  range  in  a 
variety  of  marine  locations  Optical  systems  in  both  visible  and 
IR  wavelength  bands  have  been  studied  G  Y 

N79-18137#  Aerospace  Corp  .  Los  Angeles.  Calif 

OPTICAL  PHASE  AND  SCINTILLATION  AT  AMOS: 
COMPARISON  BETWEEN  OBSERVATION  ANO  PREOIC 
TION 

H  T  Yura  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ.  Vol  1  and  2  Nov  1978  9  p  refs  (For 
primary  document  see  N79- 18094  09-31) 

Avail  NTIS  HC  A99/MF  A01 

Atmospheric  turbulence  has  a  significant  impact  on  the 
performance  o)  large  aperture  optical  systems  A  primary  objective 
of  an  operational  model  of  the  aerospace  propagation  environment 
is  to  provide  understanding  for  the  system  analyst  to  compute 
performance  estimates  under  various  operational  conditions  To 
this  end  a  comparison  is  presented  between  measured  values 
of  both  stellar  scintillation  and  optical  phase  coherence  and  the 
corresponding  values  predicted  from  a  recent  model  of  the 
atmospheric  turbulence  strength  profile  Possible  improvements 
with  the  turbulence  model  are  discussed  G  Y 

N79  18138#  British  Aerospace  Dynamics  Group  Bristol 
(England) 

REAL  TIME  SIMULATION  OF  TURBULENT  ATMOSPHERIC 
PROPAGATION 

I  D  Lyow  fn  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ.  Vol  1  and  2  Nov  1978  9  p  (For  primary 
document  see  N7 9  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

Simulation  of  turbulent  atmospheric  propagation  during  the 
development  of  a  tracker  can  reduce  the  amount  of  field  trials 
necessary  A  particular  beacon/tracker  system  is  described 
followed  by  the  simulator  requirement  and  its  realization  The 
utilization  of  the  simulator  is  described  G  Y 

N79-18139#  Rome  Air  Development  Center  Griffiss  AFB,  NY 

TEMPERATURE  TURBULENCE  MEASUREMENTS  AT 
AMOS 

Donald  W  Hanson  In  AGARD  Operational  Modelling  of  the 
Aerospace  Propagation  Environ  Vol  1  and  2  Nov  1978  7  p 

refs  (For  primary  document  see  N79  18094  09-31) 

Atmospheric  temperature  turbulence  is  created  by  random, 
small  'cale  high  frequency  fluctuations  in  air  This  turbulence  de 
grades  the  performance  of  optical  systems  which  image  through 
the  atmosphere  Extensive  theory  were  developed  which  relates 
the  propagation  of  light  through  the  atmosphere  to  the  tempera 
ture  turbulence  Measurements  of  the  temperature  turbulence 
above  Mount  Haleakala  on  the  island  of  Maui.  Hawaii  was  made 
The  emphasis  of  these  measurements  was  to  measure  vertical  pro¬ 
files  of  temperature  turbulence,  however  the  integrated  value  of 
the  profiles  was  also  measured  The  measurement  data  was  com¬ 
pared  with  existing  models  G  Y 


N79  18140#  Institute  for  Telecommunication  Sciences  Boulder. 
Colo 

ATMOSPHERIC  MEDIUM  C H A RACTERIZATION  ANO 
MODELLING  OF  EHF  PROPAGATION  IN  AIR 

H  J  Liebe  and  J  D  Hopponen  (LMSC.  Sunnyvale,  Ca)rf )  In 
AGARD  Operational  Modelling  of  the  Aerospace  Propagation 
Environ ,  Vol  1  and  2  Nov  1978  19  p  refs  (For  primary 

document  see  N79  18094  09  31) 

Avail  NTIS  HC  A99/MF  A01 

It  is  possible  to  predict  the  behavior  of  an  EHF  (frequencies 
up  to  300  GHz)  radio  wave  transversing  a  clear,  inhomogeneous, 
nonturbulent  atmosphere  at  various  slant  path  angles  theta 
Molecular  absorption  spectra  of  major  and  minor  air  constituents 
cause  frequency  dependent  signal  attenuation,  phase  delay,  ray 
bending,  and  medium  noise  The  interaction  between  radiation 
and  air  is  expressed  through  a  complex  refractivity  N  A  tractable 
propagation  model  employs  a  spherically  stratified  atmosphere 
to  be  amenable  to  computer  calculations  of  four  integrals 
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cumulative  attenuation,  radio  range,  curved  path  length,  and  noise 
temperature  due  to  upwellmg  and  downwellmg  radiation  These 
integrals  are  evaluated  by  numerical  integration  applying  the 
Romberg  method  to  optimize  computer  time  Various  aspects 
typical  of  EHF  propagation  are  exemplified  by  results  of  specific 
cases  G  Y. 

N79  18141#  Messerschmitt  Boelkow  Blohm  G  m  b  H  .  Munich 
(West  Germany) 

A  COMPUTER  MODEL  DESCRIBING  ATMOSPHERIC 
PROPAGATION  OF  MICROWAVES  FROM  1  TO  300  GHz 
INCLUDING  DETAILED  ATMOSPHERIC  CONDITIONS  AND 
COMPARISON  WITH  EXPERIMENTAL  DATA 

H  J  Fluess  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ  .  Vol  1  and  2  Nov  1978  15  p  refs  (For 
primary  document  see  N79- 18094  09-31) 

Avail  NTIS  HC  A99/MF  A01 

For  the  frequency  region  from  1  to  300  GHz.  a  computer 
model  was  written  describing  the  most  important  atmospheric 
effects  on  microwave  propagafron  The  calculation  of  attenuation. 
scattering  and  refraction  is  based  upon  existing  theoretical  and 
experimental  investigations  and  fundamental  physical  relations 
Meteorological  data  evaluated  from  German  significant  weather 
map  types  were  inserted  into  the  model  These  meteorological 
data  include  the  probability  of  occurence,  temperature,  pressure 
and  humidity  profile,  type  and  probability  of  precipitation  and 
clouds  Based  upon  these  data  some  basic  results  were  obtained 
and  compared  with  available  data  of  the  statistical  US  model 
atmospheres  First  results  of  experimental  and  theoretical 
propagation  investigations  are  presented  G  Y 

N79  18142#  Thomson-CSF,  Levallois-Per'et  (France! 

MODELLING  TROPOSPHERIC  CHANNEL  DISTORTION 
(CARACTERISATION  DE  LA  DISTORSION  DU  CANAL 
TROPOSPHERIQUE) 

A  Margumaud  In  AGARD  Operational  Modelling  ol  the 
Aerospace  Propagation  Environ..  Vol  1  and  2  Nov  1978  17  p 
refs  In  FRENCH  (For  primary  document  see  N79  18094  09-3 1 ) 
Avail  NTIS  HC  A99/MF  A01 

The  preferred  procedure  for  digital  tropospheric  scatter  circuit 
at  a  frequency  of  6  GHz  is  described  The  experimental  apparatus 
used  permits  time  function  measurements  l  WO  Itmes  per  second) 
of  the  atmospheric  transfer  function  on  the  two  channels  of  a 
diversified  space  A  second  apparatus  is  used  to  obtain  a  rapid 
frequency  sampling  (8000  times  per  second)  of  the  values  of 
the  amplitude  and  the  delay  of  transmission  Measured  values 
are  registered  on  magnetic  strips  and  processed  by  a  computer 
Measurements  obtained  over  a  period  of  approximately  one  year, 
at  a  distance  of  140  km  at  6  GHz  on  a  10  MHz  band  are 
summarized  In  the  case  of  numerical  transmission  assuming  a 
distorted  channel  two  procedu'es  may  be  followed  The  transfer 
function  may  be  corrected  and  a  demodulator  adapted  to  a  perfect 
channel  used,  or  the  signal  received  may  be  compared  with 
different  versions  of  estimated  elementary  signals  after  the  signals 
have  been  demodulated  The  second  solution  is  always  superior 
to  the  first  because  it  takes  into  account  the  preceding  and 
following  signals  Transl  by  A  R  H 

N79-1B143#  Institute  for  Telecommunication  Sciences.  Boulder. 
Colo  Office  of  Telecommunications 

AEROSPACE  PROPAGATION  PREDICTION  CAPABILITIES 
ASSOCIATED  WITH  THE  IF  77  MOOEL 

M  E  Johnson  and  G  D  Gierhart  In  AGARD  Operational 
Modelling  of  the  Aerospace  Propagation  Environ  Vol  1  and  2 
Nov  1978  14  p  refs  (For  primary  document  see  N79  18094 

09-31) 

Avail  NTIS  HC  A99/MF  A01 

The  propagation  model  was  incorporated  into  ten  computer 
programs  These  programs  may  be  used  to  obtain  a  wide  variety 
of  computer-generated  microfilm  plots  such  as  transmission  loss 
versus  path  length  and  desired -to-undesired  signal  ratio  at  a 
receiving  location  versus  the  distance  separating  the  desired  and 
undesired  transmitting  facilities  Such  capabilities  are  useful  m 
estimating  the  service  coverage  of  aerospace  radio  systems,  and 
are  currently  being  used  to  establish  station  separation  require 
ments  for  VHF/UHF/SHF  air  navigation  aids  This  paper 
provides  (Da  brief  discussion  of  the  IF  77  propagation  model. 

(2)  a  summary  of  the  prediction  capabilities  available,  and 

(3)  remarks  concerning  model  validation  work  G  Y 
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THE  CRC  VHF/UHF  PROPAGATION  PREDICTION  PRO 
GRAM:  DESCRIPTION  AND  COMPARISON  WITH 
FIELD-MEASUREMENTS 

F  H  Palmer  In  AGARD  Operational  Modelling  of  the  Aerospace 
Propagation  Environ.  Vol  1  and  2  Nov  1978  15  p  refs  (For 
primary  document  see  N 79- 18094  09-31) 
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A  computer-based  propagation  prediction  program  was 
developed  which  provides  an  accurate,  easy-to-use  means  of 
predicting  coverage  areas  for  VHF  and  UHF  systems,  for  the 
planning  of  radio  links,  both  terrestrial  and  air/ground,  and  for 
use  m  electromagnetic  compatibility  analysis  problems  A 
topographic  data  base  enables  detailed  path-loss  or  field -strength 
calculations  to  be  carried  out  m  the  Ottawa  area  by  users  who 
need  only  specify  the  transmitter  and  receiver  parameters  and 
define  the  area  in  which  results  are  required  This  data  b ace 
can  be  extended  to  other  areas  of  Canada  Comparisons  of 
predictions  with  measured  values  of  path -loss  show  that  the 
detailed  method  of  prediction  is  significantly  better  than  statistical 
techniques  and  is  the  only  method  capable  of  identifying  low 
signal  areas  in  the  shadows  of  terrain  obstructions  G  Y 

N79- 18146#  Shape  Technical  Center.  The  Hague  1  Netherlands) 
A  STOCHASTIC  MODEL  OF  RAIN  ATTENUATION 

T  Maseng  and  P  M  Bakken  In  AGARD  Operational  Modelling 
of  the  Aerospace  Propagation  Environ  .  Vol  1  and  2  Nov  1978 
19  p  refs  (For  primary  document  see  N79  18094  09-31) 
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The  model  permits  the  expression  of  analytic  relationships 
between  parameters  commonly  used  to  describe  the  properties 
of  interest  for  communication  The  model  utilizes  a  memoryless 
nonlinear  device  to  transform  attenuation  and  rain  intensity  into 
one-dimensional  Gaussian  stationary  Markov  process  Comparative 
results  are  presented  The  analysis  shows  how  the  dynamic 
properties  of  ram  attenuation  should  be  measured  to  provide  a 
complete  characterization  in  the  model  The  application  of  the 
model  to  the  statistical  analysis  of  the  performance  of  communica 
tron  systems  is  illustrated  An  advantage  of  the  model  is  the 
simplicity  with  which  it  allows  simulation  of  communication  link 
performance  under  the  influence  of  rain  Such  simulations  are 
of  great  interest  for  complex  models  of  adaptive  networks  where 
several  deteriorating  effects,  including  finite  response  times,  are 
given  G  Y 

N79  23236#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

ADVANCEO  FABRICATION  PROCESSES 
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The  purpose  of  the  specialists'  meeting  was  threefold  Most 
importantly  it  was  to  elucidate  on  some  specific  high  payoff 
new  processing  concepts  selected  from  a  cross-section  of  NATO 
nations  This  broad  base  of  coverage  was  invaluable  in  itself 
but  also  was  intended  to  aid  in  steering  the  Structures  and 
Materials  Panel  toward  selection  of  specific  new  areas  where 
data  and  information  interchange  in  much  greater  depth  would 
be  beneficial  The  third  purpose  was  to  promote  a  coupling  of 
the  fundamental  research  activities  to  more  applied  efforts  For 
individual  titles,  see  N79-23237  through  N79-23255 

N79-23237#  Technische  Hochschule.  Aachen  (West  Germany) 

APPUEO  RESEARCH  ON  THE  M AC HIN ABILITY  OF 
TITANIUM  AND  IT8  ALLOYS 

W  Koenig  In  AGARD  Advan  Fabric  Processes  Mar  1979 
10  p  refs  (For  primary  document  see  N79-23236  14-31) 
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Cutting  materials  with  high  toughness  and  good  thermal 
conductivity  were  used  Small  changes  in  cutting  speed  caused 
extremely  high  changes  in  tool  life  To  obtain  maximum  material 
removal  rates,  the  feed  should  be  selected  as  high  as  possible 
In  order  to  reduce  wear,  cooling  was  very  important,  especially 
the  supply  of  sufficient  quantities  of  cutting  fluids  The  analysis 
of  the  endmilling  process  resulted  in  recommendations  to  increase 
both  productivity  and  accuracy  In  grinding,  the  choice  of 
wheels  was  restricted  by  the  thermal  and  chemical  properties 
of  the  titanium  Oxide  abrasives  were  not  used  Within  the  group 
of  vitrified  silicon  carbide  wheels,  the  wear  was  a  matter  of 
hardness  The  super-abrasives,  diamond  and  cubic  boron  nitride, 
gave  considerable  improvements  in  G- ratio  In  general,  oil  has 
proved  to  be  more  suitable  than  water  based  coolants  JAM 
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N79  2323S|  Katholieke  Umversiteit  te  Leuven  (Belgium) 

RESIDUAL  STRESSES  IN  GRINDING 

J  B  Peters.  R  Snoeys,  and  M  Mans  M  AGARD  Advan 
Fabric  Processes  Mar  1979  15  p 

Avail:  NTIS  HC  A12/MF  A01 

A  theoretically  and  experimentally  confirmed  model  gave 
temperature  as  a  function  of  the  grinding  parameters  and  the 
thermal  characteristics  of  the  material  The  role  of  thermal 
expansion,  metallographic  transformation,  and  mechanical  forces 
with  respect  to  the  value  of  the  maximum  stresses  and  the 
depth  of  the  heat  affected  zone  was  considered  JAM 


N79-232390  Societe  Nationale  Industrielle  Aerospatiale. 
Suresnes  (France)  Research  and  Engineering  Lab 

EXPERIENCE  WITH  USING  ADAPTIVE  CONTROL  IN 
MILUNG  (EXPERIENCE  D  UTIUSATION  DE  LA  COM 
MANDE  ADAPTATIVE  EN  FRAI8AGE] 

J.  Y  Lhommet  In  AGARD  Advan  Fabric  Processes  Mar 
1979  4  p  In  FRENCH  (For  primary  document  see  N79-23236 
14-31) 
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A  complete  system  of  adaptive  control  which  includes  both 
the  generation  and  modulation  of  advanced  speed  and  which  is 
widely  used  in  the  American  aircraft  industry  was  used  to  cut  a 
number  of  high  strength  metals  such  as  are  used  in  various 
French  aircraft.  The  FORTRAN  program,  which  includes  a 
logical  part  that  defines  the  optimal  technological  conditions  and 
a  materials  part  which  controls  the  force  applied  on  the  piece 
to  be  cut.  is  described  The  speed  of  advance  is  perforated  on 
the  tape.  Advantages  of  usin-  the  system  are  (1)  protection  of 
machinery  and  tools;  (2)  substantial  reduction  in  cutting  time; 

(3)  reduction  of  program  starting  time  and  operating  cost;  and 

(4)  elimination  of  decision  of  programmers  and  operations  in 

determining  the  conditions  for  milling.  Transl.  by  A.R.H 
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Advanced  Materials  and  Processes  Development 

INNOVATIVE  MANUFACTURING  FOR  AUTOMATED 
DRILLING  OPERATIONS 

Cart  MiciUo  and  John  Huber  In  AGARD  Advsn.  Fabric.  Processes 
Mar.  1979  15  p  (For  primary  document  see  N79-23236  14-31) 
Avail  NTIS  HC  A12/MF  A01 

The  major  cost  drivers  in  airframe  fabrication  were  identified 
In  the  assembly  area,  drilling  for  various  fastening  systems  is 
described  both  from  economic  and  quality  aspects  The  Five-Axis 
Automated  Assembly  Fixture  addressed  both  labor  intensity  and 
reliability  with  minimal  capital  investment  The  system  can 
automatically  locate  the  substructure  of  a  part  using  a  digital 
scanning  process  and  form  a  precise  map  of  the  location  of  the 
parts  The  digitized  information  was  used  to  drill  and  countersink 
through  skins  and  substructures  without  costly  templates.  The 
evolution  of  the  system  was  followed  from  the  development 
stage  into  production,  and  economic  analyses  and  projections 
for  aircraft  structures  at  various  learning  curves  and  production 
rates  are  given,  including  the  aluminum  A-6E  wing  and  A- 10 
horizontal  stabilizer,  and  advanced  composite  B-1  horizontal 
stabilizer.  JAM 
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ION  VAPOR  DEPOSITED  ALUMINUM  COATING 8  FOR 

IMPROVED  CORROSION  PROTECTION 

E.  R.  Fannin  In  AGARD  Advan.  Fabric.  Processes  Mar.  1979 
8  p  refs  (For  primary  document  see  N79-23236  14-31) 
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The  corrosion  resistant  properties  of  metallic  aluminum  are 
well  documented  However,  commercial  processes  for  the 
application  of  aluminum  coatings,  such  as  electroplating,  spray 
metallizing,  hot  dipping,  cladding,  and  others  have  severe 
limitations.  Production  equipment  was  recently  developed  for 
plating  with  aluminum  by  ion  vapor  deposition  (IVD)  without 
incurring  many  of  the  problems  associated  with  these  commercial 
processes.  The  coating  was  called  Ivadize  TM  and  provided 
outstanding  corrosion  protection  In  addition,  the  coating  can  be 
used  at  temperatures  up  to  925  F  (496  C);  and  the  process 
does  not  cause  hydrogen  embrittlement  The  coating  and  the 
coating  process  are  nontoxic  and  do  not  contribute  to  the  pollution 
of  our  environment  Because  of  its  performance  advantages,  ion 
vapor  deposited  aluminum  can  be  used  in  a  wide  range  of 
applications,  and  is  particularly  effective  as  a  replacement  for 
cadmium  coatings  J  A  M 
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AN  EVALUATION  OF  COATINGS  FOR  STEEL  AND 
TITANIUM  ALLOY  FASTENERS  FOR  AIRCRAFT  APPLJCA 
TIONS 

VCR  McLoughlin  In  AGARD  Advan  Fabric  Processes 
Mai  1979  11  p  refs  (For  primary  document  see  N79  23236 
14  31) 
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To  evaluate  their  use  as  alternatives  to  cadmium  on  bolts, 
the  properties  of  various  coatings  were  examined  Judged  by 
marine  atmosphere  exposure,  the  corrosion  resistance  of  the 
coated  bolts  varied  from  excellent  (cadmium  and  zinc  plate)  to 
negligible,  their  galvanic  compatibility  with  aiummium  alloy 
showed  similar  variations  The  results  of  laboratory  tests  to 
evaluate  these  corrosion  characteristics  conflicted  with  the  marine 
atmosphere  tests  The  measurement  of  the  currents  generated 
and  weight  losses  which  occurred  in  galvanic  cells  between  the 
bolts  and  aluminum  alloy  electrodes  is  shown  to  be  a  useful 
and  very  rapid  screening  test  for  galvanic  compatibility  The 
uniformity  of  the  coatings  was  established  metaltographically  and 
various  properties  of  the  coatings  examined  include  fluid 
resistance,  paint  adhesion  properties,  electrical  conductivity  and 
resistance  to  thermal  shock.  The  effect  of  the  coatings  on  the 
fatigue  properties  and  torque -tension  characteristics  of  the  bolts 
were  also  assessed  J  A  M 

N79  232430  Atomic  Energy  Research  Establishment.  Harwell 
(England)  Materials  Development  Div. 

PHYSICAL  VAPOR  DEPOSITION  AND  ION  BEAM  TECH¬ 
NIQUES  FOR  SURFACE  DURABILITY 

J.  P  Coad  and  N.  E.  W.  Hartley  In  AGARD  Advan  Fabric 
Processes  Mar  1979  9  p  refs  (For  primary  document  see 
N79-23236  14-31) 
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Two  surface  treatment  processes  under  development  at 
Harwell  are  described  which  make  increasing  use  of  the  throwing 
power  and  versatility  of  ion  beams  At  low  plasma  discharge 
energies  ionized  atoms  cause  sputter  cleaning  of  surfaces  and 
enable  fully  dense  and  adherent  coatings  to  be  built  up  on  complex 
industrial  items  Ion  implantation,  in  which  the  bombarding  atoms 
are  accelerated  through  typically  30  KV.  causes  the  original  surface 
to  become  heavily  impregnated  with  ions  The  reproducibility 
and  relative  ease  of  scaling  up  make  both  processes  attractive 
for  large  volume  automatic  surface  treatment,  although  the 
vacuum  requirements  for  ion  implantation  are  more  stringent 
Some  examples  taken  from  recent  evaluations  on  components 
treated  for  corrosion  and  wear  resistance  in  the  aerospace  and 
other  industries  are  described  L  S 
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METAL  BONDED  CARBIDES  FOR  WEAR  RESISTANT 
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document  see  N79-23236  14-31) 
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Experiments  were  conducted  to  relate  the  wear  resistance 
and  matrix  hardness  of  metal -refractory  metal  carbide  coatings 
to  the  extent  of  dissolution  of  the  refractory  metal  in  the  coating 
matrix  during  plasma  spraying  Powders  prepared  by  coating  YiC. 
Cr3C2.  TaC  and  WC  with  nickel  or  cobalt  by  hydrometallurgical 
processes  were  plasma  sprayed  in  tests  in  which  the  heat  input 
to  the  powder  particles  during  spraying  was  varied.  Increasing 
the  heat  input  generally  increased  the  amount  of  refractory  metal 
in  solution  in  the  coating  matrix  as  determined  by  microprobe 
analysis  The  matrix  microhardness  generally  increased  with 
refractory  metal  content  but  the  wear  resistance  of  the  coatings 
varied  widely  for  the  eight  systems  evaluated  It  was  concluded 
that  the  superior  wear  resistance  of  plasma  sprayed  coatings 
based  on  WC  and  Cr3C2  is  not  simply  a  consequence  of  extensive 
dissolution  of  the  refractory  metal  in  the  coating  matrix  and 
must  be  related  to  a  more  complex  interrelationship  of  hardness, 
toughness,  density  and  metal-carbide  bond  strength  L  S 
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SURFACE  TREATMENTS  BY  HIGH  ROWER  LASER  ON 
NICKEL  BASE  SUPERALLOYS 
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Mar  1979  10  p  (For  primary  document  see  N79-23236  14-31) 
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Laser  treatments  are  a  powerful  tool  to  perform  surface 
treatments  on  materials  These  treatments  allow  to  modify  the 
surface  structure  of  the  sample  by  changing  some  properties 
to  cladding  or  alloying  to  make  coatings  or  to  treat  coatings 
already  performed  by  other  methods  The  goodness  of  the  results 
depends  on  many  parameters,  among  them  we  mention  the 
specific  power,  the  interaction  time  and  the  shape  of  the  treating 
spot  for  what  concerns  the  laser,  the  thermal  conductivity,  the 
surface  state  and  the  nature  of  the  material  The  laser  treatment 
can  be  localized  on  the  surface  without  affecting  the  bulk  This 
characteristic  together  with  the  reproducibility  and  rapidity  of 
the  treatments  make  this  technique  an  unique  tool  to  confer 
new  properties  to  the  materials  Examples  of  applications  of  the 
high  power  laser  to  the  problem  of  the  superalloys  are  given 

L  S 
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PLASTICITY  MODE  LUNG 
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A  brief  review  is  given  of  some  of  the  more  common 
theoretical  and  experimental  techniques  used  for  the  analysis  of 
plasticity  problems  with  particular  reference  to  their  application 
in  metalworking  processes  Pan  One  deals  with  the  well  known 
Slip  Line  Field  and  Upper  Bound  techniques  but  also  discusses 
the  more  recent  developments  of  these  methods  involving  the 
use  of  computers  Visiopiasticity  Flow  Function  Theory  and 
Variational  Methods  are  also  mentioned  Recent  improvements 
m  the  digital  computer  and  the  available  facilities  have  led  to 
the  widespread  use  of  the  Finite  Element  Method  Its  application 
to  metal  forming  problems  will  also  be  discussed  Pari  Two  deals 
with  experimental  work  which  has  largely  been  dominated  by 
the  Visiopiasticity  technique  and  simple  experiments  involving 
the  use  of  model  materials  such  as  plasticine  and  soft  metals 
A  new  technique  that  of  using  photoelastic  models  to  predict 
pfestic  deformation  u  jiso  discussed  L  S 
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In  order  to  display  superpiastic  behavior  under  precise 
conditions  of  temperature  and  rate  of  deformation  a  metal  or 
alloy  must  have  fine  gram  equiaxial  structure  This  is  especially 
the  case  for  industrial  sheets  of  Ti  6AI  4V  alloys  whose  gram 
size  is  generally  inferior  at  10  microns  The  superplestic 
deformation  of  this  alloy  was  determined  by  studying  the 
coefficient  m  of  the  sensitivity  of  the  constraint  to  the  rate  of 
deformation  Some  hemispherical  and  twisted  pieces  were  heat 
formed  by  swelling  nonwelded  sheets  or  sheets  welded  by  TIG 
Subject  to  accounting  for  the  thinning  caused  by  the  deformation 
associated  with  hot  forming,  it  is  possible  to  hot  form  the  pieces 
by  better  optimizing  the  fabrication  scale  end  the  tools  used  as 
a  function  of  the  desired  industrial  application,  particularly  m 
aeronautical  and  space  applications  Transl  by  A  R  H 
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RA1IOLV  SOLIDIFIED  POWDERS.  THEIR  1ROOUCTION. 
PROPERTIES.  AND  POTENTIAL  APPLICATIONS 

A  R  Cox  J  B  Moore  and  E  C  vanReuth  (ARPA.  Arlington 
Va )  In  AGARD  Advan  Fabric  Processes  Mar  1979  11  p 
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Forced  convective  cooling  of  superelloy  powders  generated  by 
rotary  atomization  is  a  method  (designated  R$R)  to  produce 
bulk  quantities  of  metal  solidified  at  rates  near  100000  to 
1000000  K/sec  The  basic  design  concepts  for  the  RSR  process 
center  about  a  high  speed  turbine  driving  a  rotary  disk  which 
disintegrates  a  molten  stream  or  metal  into  fine  particles  and 
accelerates  them  into  an  environment  of  high  velocity,  high  mess 
flow  helium  quench  gas  More  than  1 50  superalloy  compositions 


ware  processed  by  the  RSR  process  Typically,  these  alloy 
microstructures  can  be  characterized  as  supersaturated  solid 
solutions,  of  high  incipient  melt  point,  end  near  perfect  chemical 
homogeneity  The  boundary  limits  within  which  alloying  can  be 
effectively  achieved  are  beyond  those  defined  for  conventional 
processes  Consolidation  of  particles  and  subsequent  working 
operation,  such  as  extrusion  and  forging,  can  be  accomplished 
satisfactorily  under  parametric  conditions  normally  used  for 
superelloy  processing  Metallurgical  end  mechanical  tests  of 
superelloy  compositions  produced  in  the  RSR  manner  indicate 
that  the  process  offers  advantages  relative  to  alloy  strengthen¬ 
ing.  microstructure  stability  at  high  temperatures  and  resistance 
to  environmental  degradation  L  S 
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HOT  ISOSTATIC  1ROCCSSING  OF  IN  738  TURBINE 
BLADES 
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The  removal  of  casting  defects  by  hot  isostatic  processing 
(HIP)  benefits  turbine  designers  with  improved  alloy  utilization 
and  turbine  users  with  increased  reliability  A  description  is  given 
of  work  performed  with  an  investment  cast  nickel  base  turbine 
blade  alloy.  IN  738.  The  effects  of  different  HIP  parameters  on 
microstructures  and  mechanical  properties  were  examined  It  was 
found  that  properly  HIP  processed  blades  exhibit  improved  stress 
rupture,  fatigue  and  tensile  properties  compared  to  conventionally 
cast  and  heat  treated  material  L  S 
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NET  SHAPE  PROCESSING  OF  NON  OXIDE  CERAMICS 

Ernst  Gugel  In  AGARD  Advan  Fabric  Processes  Mar  1979 
16  p  refs  (For  primary  document  see  N79  23236  14-31) 
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The  possible  fabrication  methods  for  ceramic  products, 
particularly,  for  nonoxide  ceramics,  are  presented  Special 
attenation  is  given  to  the  shaping  operation  so  that  the  unsintered 
preform  is  close  to  the  final  shape  of  the  product  The  available 
fabrication  methods  are  examined  with  particular  attention  to 
their  ability  to  produce  structural  components  M  M  M 
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CONCURRENT  SUPER1LA8TIC  FORMING/DIFFUSION 
BONDING  OF  B  1  COMPONENTS 
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Fabric  Processes  Mar  1979  10  p  ref$  (For  primary  document 
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A  process  that  combines  both  superplastic  forming  and 
diffusion  bonding  of  titanium  is  discussed  Trade  studies  using 
this  technology  m  actual  applications  show  that  this  combined 
process  results  in  cost  savings  up  to  60%  when  compared  to 
conventional  titanium  construction  methods,  while  also  saving 
weight  The  evolution  of  these  titanium  fabrication  methods  came 
about  because  of  the  necessity  to  improve  aircraft  performance 
and  reduce  cost  of  ownership  Applications  include  single -sheet 
formed  parts,  selectively  formed  and  bonded  hollow  sections 
and  complex  sandwich  structure  replacing  multiple  piece  as¬ 
semblies  and  machined  parts  A  total  of  26  different  titanium 
configurations  were  produced  and  installed  on  the  B-1  Cost 
reductions  and  weight  savings  in  all  cases  have  averaged 
between  30  and  50%  when  compared  to  previous  construction 

M  M  M 
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FABRICATION  OF  TITANIUM  AT  HIGH  TEMPERATURES 
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Forming  techniques  of  titanium  and  titanium  alloys  are 
presented  The  applications  of  the  technology  in  aircraft  component 
manufacture  is  discussed  Cost  estimates  and  production  methods 
are  given  M  M  M 


147 


31  ENGINEERING  (GENERAL) 


N79- 23263#  Leybold  Heraeus  GmbH.  Hanau/Main  (West 
Germany) 
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ELECTRON  REAM  TECHNIQUES 
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The  progress  for  the  development  and  improvement  of  the 
electron  beam  rotating  disk  process  and  equipment  is  reported 
The  demands  of  quality  and  productivity,  and  the  problems  are 
presented  The  limits  of  process  and  equipment  and  futural  aspects 
are  discussed  M.M.M 

N79-23264#  Fiat  Research  Center.  Orbassano  (Italy) 

HEAT  TREATMENT  OF  P/M  NICKEL  BASE  SUPERALLOVS 
FOR  TURBINE  DISKS 

P  L  Antona  and  A  Bennam  In  AGARD  Advan.  Fabric  Processes 
Mar  1979  20  p  (For  primary  document  see  N79-23236  14-31) 
Avail  NTIS  HCA12/MFA01 

The  microstructure  of  a  superalloy  produced  from  pre-alloyed 
powder  using  the  hot  isostatic  pressing  process  is  presented 
This  superalloy  makes  subsequent  heat  treatment  simpler  and 
enables  mechanical  characteristics  to  be  obtained  which  are 
comparable  with  superalloys  produced  using  conventional 
technologies  MMM 

N7S-23266#  University  Coll  of  Swansea  (Wales)  Dept  of 

Metallurgy  and  Materials  Technology 

FORMING  METALS  BY  RAPID  SOLIDIFICATION 

ARE  Singer  M  AGARD  Advan  Fabric  Processes  Mar 
1979  10  p  refs  (For  primary  document  see  N79-23236  14-31) 
Avail  NTIS  HC  A12/MF  A01 

Three  main  techniques  for  forming  useful  products  which 
benefit  from  rapid  solidification  are  reviewed  They  consist  of 
(1)  extruding,  forging,  rolling  or  pressing  rapidly  solidified  powder 
or  splats.  12)  solidifying  molten  metals  by  contact  with  a  moving 
cold  surface  to  produce  tape  or  wire;  and  (3)  spray  forming  on 
a  cooled  substrate  or  mould  Some  of  the  important  factors 
affecting  the  integrity  of  spray  deposits  and  the  properties  of 
the  subsequent  spray  formed  products  are  discussed  Particular 
attention  is  directed  to  the  effect  of  spray  density  in  relation  to 
substrate  cooling  on  structure  and  mechanical  properties,  and 
the  effect  of  residual  oxygen  Information  is  given  on  the  process 
variables  involved  in.  and  the  properties  produced  by,  spray  casting, 
spray  rolling,  centrifugal  spray  forming,  and  spray  forging. 

M.M.M 

N79-232S4#  Advisory  Group  for  Aerospace  Research  and 
Development,  Neuilly-Sur-Seine  (France). 

MILLIMETER  AND  SUBMILLIMETER  WAVE  PROPAGATION 
AND  CIRCUITS 

E  Spitz,  ed  and  Gerard  Cachier.  ed.  Feb  1979  519  p  refs 
In  ENGLISH  and  FRENCH  Presented  at  the  25th  Meeting  of 
the  Electromagnetic  Wave  Propagation  Panel.  Munich,  4-8  Sep 
1978 

(AGARD  CP  245.  ISBN  92-835  0231  -0)  Avail  NTIS 
HC  A22/MF  A01 

A  broad  view  of  the  state  of  the  art  in  solid  state  sources 
and  detectors,  and  in  associated  circuit  techniques  and  technolo¬ 
gies  is  presented  Progress  in  power  tubes,  laser  techniques  and 
high  power  techniques  is  included  The  system  aspects  are 
covered,  including  atmospheric  propagation  effects  as  well  as 
specific  problems  in  detection,  telecommunications,  ard  visualiza¬ 
tion  There  will  be  an  opportunity  to  discuss  what  future 
developments  of  the  technology  would  be  desirable  and  could 
be  expected  to  cover  the  needs,  especially  in  military  applications 
For  individual  titles,  see  N79  23265  through  N79-23309 

N79- 23299#  Naval  Research  Lab .  Washington.  0  C 

THE  POTENTIAL  MILITARY  APPLICATIONS  OF  MILUME 
TER  WAVEB 

Lawrence  R  Whicker  and  Denis  C  Webb  In  AGARD  Millimeter 
and  Submillimeter  Wave  Propagation  and  Circuits  Feb  1979 
6  p  refs  (For  primary  document  see  N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  propagation  characteristics  of  millimeter  waves  are 
reviewed  considering  effects  of  rain,  clouds,  and  fog  The 
fundamental  limitations  of  microwave,  millimeter,  and  optical 
systems  are  discussed  and  the  strengths  and  weaknesses  of 
each  class  of  systems  are  outlined  The  most  promising  application 
areas  for  millimeter  waves  outlined  Applications  for  radar, 
communication,  and  electronic  warfare  are  discussed  Addition¬ 
ally  needed  component  research  and  development  activities  are 
considered  J  M  S 


N7B-232BB#  Georgia  Inst  of  Tech .  Atlanta  Radar  and 
instrumentation  Lab 

ENVIRONMENTAL  EFFECTS  ON  MILLIMETER  RADAR 
PERFORMANCE 

F  B  Dyer  and  N  C  Currie  In  AGARD  Millimeter  and 
Submillimeter  Wave  Propagation  and  Circuits  Feb  1979  9  p 
refs  (For  primary  document  see  N79- 23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  effects  of  clutter  and  nonideal  atmospheric  conditions 
on  the  performance  of  millimeter  radar  systems  are  examined 
A  series  of  investigations  of  radar  returns  from  land.  sea.  rain, 
and  snow  were  performed  to  define  the  potential  utility  of 
millimeter  waves  to  selected  system  applications  The  data  and 
supporting  analyses  include  results  for  all  of  the  commonly  used 
radar  operating  frequencies  between  9  5  GHz  and  95  GHz 
Average  values  were  measured  to  develop  frequency  dependen 
cies  and  considerations  were  made  of  those  factors  such  as 
polarization,  amplitude  distributions,  and  spectra  which  signifi¬ 
cantly  impact  the  application  of  modern  signal  processing 
techniques  to  millimeter  radar  JMS 

N79-23297#  Thomson- CSF.  Levaliois-Perret  l France ) 

THE  MILLIMETER  WIRELESS  BEAM  [FAISCEAU  HERTZIEN 
MILUMETRIQUE] 

Jean  Pierre  Dehaena  In  AGARD  Millimeter  and  Submillimeter 
Wave  Propagation  and  Circuits  Feb  1979  13  p  In  FRENCH 

(For  primary  document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

A  portable  transmitter -receiver  capable  of  short  distance 
analog  (video)  or  numeric  (2  Mbits/ s)  transmission  in  the  36  to 
38  GHz  frequency  range  is  described  Transmission  is  essentially 
constituted  by  a  GUNN  oscillator  with  direct  frequency  modulation 
by  a  varactor  coupled  to  its  cavity  A  Cassegrain  antenna  is 
used  The  modulation  of  Watsh  type  1  and  2  signals  is 
dicussed  Transl  by  A  R  H 

N79  232SS#  EMI  Electronics  Ltd .  Wells  (England) 

REVIEW  OF  TWO  DECADEB  OF  EXPERIENCE  BETWEEN 
30  GH<  AND  BOO  GHx  IN  THE  DEVELOPMENT  OF  MODEL 
RADAR  SYSTEMS 

L  A  Cram  and  S  C  Woolcock  In  AGAR0  Millimeter  and 
Submillimeter  Wave  Propagation  and  Circuits  Feb  1979  15  p 
refs  (For  primary  document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  purposes,  principles,  and  methods  of  radar  scale  modeling 
are  discussed.  Several  different  types  of  measuring  radar  which 
are  in  use  for  investigating  different  aspects  of  radar  scattering 
are  described  Interesting  variations  arise  in  these  radars  when 
adapted  for  use  at  sub- millimeter  wavelengths  where  optical 
methods  are  used  in  component  and  system  design  In  any  facility 
for  collecting  copious  and  diverse  data,  a  foolproof  organization 
ts  required  to  ensure  that  any  err aneous  data  are  recognized 
and  rejected  The  organization  of  data  collection,  and  the 
processing  and  use  of  the  data,  are  emphasized  The  methods 
by  which  these  data  are  simplified  without  loss  of  important 
reflection  characteristics  is  discussed  and  examples  of  the  results 
are  presented  Finally,  some  indication  is  given  of  likely  trends 
m  future  developments  of  the  measuring  radar  equipment  JMS 

N79-232SS#  AEG-Telefunken.  Ulm  (West  Germany) 

MODEL  SIMULATION  OF  TARGET  CHARACTERISTICS 
AND  ENGAGEMENT  SITUATIONS  EMPLOYING  MILUME 
TER  WAVE  RADAR  SYSTEMS 

W  Gabsdil  and  W  Jacobi  In  AGARD  Millimeter  and 
Submillimeter  Wave  Propagation  and  Circuits  Feb  1979  9  p 
(For  primary  document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

Millimeter  wave  systems  were  used  for  model  simulation 
measurements  to  determine  the  near  field  characteristics  of 
complex  targets  These  data  are  used  for  system  optimization 
for  the  proof  of  system  effectivity  and  are  also  used  for  quality 
control  in  the  production  of  the  systems  JMS 


N79-23270#  EMI  Electronics  Ltd  .  Wells  (England) 

MICROWAVE  HOLOGRAPHY:  A  DECADE  OF  DEVELOP 
MENT 

L  A  Cram.  G  W  Newberry,  and  K  C  Rossiter  In  AGARD 
Millimeter  and  Submillimeter  Wave  Propagation  and  Circuits  Feb 
1979  16  p  ref  (For  primary  document  see  N79  23264  14-31) 
Avail  NTIS  HC  A22/MF  A01 

The  advent  of  the  laser  as  a  source  of  coherent  radiation 
within  the  optical  spectrum  regenerated  interest  m  the  techniques 
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of  wavefront  reconstruction  or  holography  The  equipment  devised 
to  operate  at  various  frequencies  ranging  from  10  GHz  to  140  GHz 
are  described  and  typical  results  achieved  are  presented  Reference 
is  made  to  some  of  the  components  developed  for  use  in  the 
equipment  J  M  S 

N79-23271#  AEG  Telefunken  Ulrn  (West  Germany) 

DESIGN  AND  PERFORMANCE  OF  90  GHi  RADIOMETER 
FRONT  ENOS 

H  Barth  and  B  Rembold  In  AGARD  Millimeter  and  Submilhmete' 
Wave  Propagation  and  Circuits  Feb  1979  5  p  (For  primary 

document  see  N79-23264  14  31) 

Avail  NTIS  HC  A22/MF  A01 

Results  of  prototype  radiometer  frontends  at  90  GHz  are 
described,  using  encapsulated  whisker  diodes  The  diodes  were 
embedded  in  a  commonly  used  reduced  height  waveguide,  but 
in  addition  a  special  fixture  was  allowed  to  move  the  diodes 
up  and  down  in  respect  to  the  waveguide  or  to  turn  it  This  led 
to  a  very  simple  matching  procedure  The  mixers  were  easy  to 
balance  LO  power  was  achieved  using  a  45  GH*  Gunn  osi.Hator 
followed  by  a  varactor  doubler  The  unit  has  a  effeciency  of  14 
percent  delivering  an  output  power  of  about  10  mW  at  90  GHz 
Including  isolator  losses  10  6  dB)  and  IF  noise  figure  (2  5  dB) 
the  dsb  noise  figure  of  the  entire  front  end  was  about  9  dB 
whereas  the  single  mixers  dsb  noise  figure  was  less  than  4  dB 

JAM 

N79  232720  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur  Seme  (France) 

A  NEW  COMPONENT  FOR  MILLIMETER  SYSTEMS  THE 
FIELD  EFFECT  TRANSISTOR  [UN  NOUVEAU  COMPOSANT 
POUR  LES  SYSTEMES  MILUMETRIQUES:  LE  TRANSISTOR 
A  EFFET  DE  CHAMP) 

J  l  Tes/ner  (Direction  des  Rech  Etudes  et  Tech  France)  In 
its  Millimeter  and  Submillimeter  Wave  Propagation  and  Circuits 
Feb  1979  18  p  refs  In  FRENCH  (For  primary  document  see 

N79  23264  14  3D 
Avail  NTIS  HC  A22/MF  A01 

The  possiblity  of  using  field  effect  transistors  IFET)  for 
systems  operating  above  35  GHz  was  investigated  as  well  as 
the  development  of  devices  for  the  I  and  J  bands  The  noise 
characteristics  of  gallium  arsenide  FET  as  determined  in  laboratory 
tests  are  discussed  and  the  relative  advantages  of  indium  gallium 
arsenide  and  indium  phosphide  as  candidate  materials  for 
millimeter  devices  are  assessed  Transl  by  A  R  H 

N79  23273#  Lille  Univ  (France)  Centre  Hyperfrequences  et 
Semiconducteurs 

STABLE  MILLIMETER  WAVE  SOURCES  BY  AVALANCHE 
DIODE  FREQUENCY  MULTIPLICATION 

P  A  Rolland  G  Salmer  and  E  Constant  In  AGARD  Millimetei 
and  Submillimeter  Wave  Propagation  and  Circuits  Feb  1979 
21  p  refs  Sponsored  by  European  Space  Agency  (For  primary 
document  see  N79  23264  14  31) 

Avail  NTIS  HCA22/MFA01 

The  main  characteristics  o'  avalanche  frequency  multipliers 
are  presented  Special  atte-'tmn  was  paid  to  the  diode  structure 
for  operation  from  25  to  100  GHz  The  design  philosophy  of 
multiplier  circuit  is  given  Data  on  the  noise  behavior  of  such 
multipliers  are  also  presented  Res  ills  obtained  from  a  7000 
hours  endurance  test  are  given  JAM 

N79- 23274#  Alpha  Industries  Inc  Woburn  Mass 

WIDE  BAND  MECHANICALLY  TUNABLE  W  BAND  (76110 
GHx)  CW  GUNN  DIODE  OSCILLATOR 

John  Ondria  In  AGARD  Millimeter  and  Suhnvilimetei  Wave 
Propagation  and  Circuits  Feb  1979  16  p  ref*.  (For  primary 

document  see  N79  23264  14  31) 

Avail  NTIS  HC  A22/MF  A01 

Experimental  results  are  presented  for  a  wde  band  merhanr 
cally  tunable  CW  Gunn  diode  oscillator  .n  the  75  to  110  GHz 
range  A  variable  height  radial  mode  resonato*  f  inessed  in  full 
height  WR  10  10  100  x  0  050  in  )  rectangular  waveguide  produced 
a  continuous  tuning  range  of  almost  20  GHz  Correspond-ng 
output  power  of  *  10  dBm  »  or  dB  was  obtained  when  an 
adjustable  waveguide  short  located  approximately  5/4 
lambda  g  behind  the  diode  was  simultaneously  optimized  at 
each  frequency  The  FM  noise  spectra  for  an  oscillator  tuned  to 
94  GHz  was  in  agreement  with  recently  published  results 
typical  measured  noise  deviation  over  the  video  range  0  to  2  kHz 
off  the  carrier  frequency  was  less  than  30  Hz  rms.  single  sideband, 
referenced  to  a  1  Hz  bandwidth  at  1  kHz  off  carrier  and  exhibited 
a  1/f  sub  m  dependency  in  this  region  The  best  CW  results 


obtained  thus  far  were  an  output  power  of  ♦  18  3  dBm  at  94  GHz 
with  1  27  percent  conversion  efficiency  JAM 

N79  23275#  Allen  Clark  Research  Centre  Towcester  (England) 
PARAMETRIC  AMPLIFIER  PUMP  OEBIGN 

J  J  Purcell  In  AGARD  Millimeter  and  Submillimeter  Wave 
Propagation  and  Circuits  Feb  1979  8  p  ref  (For  primary 

document  see  N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

Current  developments  are  directed  towards  the  demonstration 
of  low  noise  performance  at  94  GHz  for  such  applications  as 
coherent  radar  (LNR)  space  object  imaging  reconnaissance  and 
communications  The  use  of  cryogenic  techniques  to  minimize 
the  amplifier  noise  temperature  is  generally  restricted  to  radio 
astronomy  where  expense  complexity  and  reliability  may  be  of 
secondary  importance  However  in  military  communications  or 
civil  systems  refrigeration  is  usually  precluded  and  low  noise  is 
obtained  by  electronic  cooling  by  the  use  of  high  pump 
frequencies  JAM 

N79  23276#  Hughes  Aircraft  Co  Torrance  Calif  Electron 
Dynamics  Div 

HUGHES  IMPATT  DEVICE  WORK  ABOVE  100  GHx 

H  J  Kunoand  T  T  Fong  In  AGARD  Millimeter  and  Submillu  eter 
Wave  Propagation  and  Circuits  Feb  1979  2  p  (For  primary 

document  see  N79  23264  14  31) 

Avan  NTIS  HC  A22/MF  A01 

Recent  progress  m  the  IMPATT  development  above  100  GHz 
is  discussed  Both  CW  and  pulsed  oscillator  results  from  100  GHz 
to  240  GHz  are  presented  The  device  processing  packaging 
and  circuit  techniques  used  m  these  developments  are  outlined 

JAM 

N79  23277#  Max  Pla  nek  Institut  fuer  Radioastronomie  Bonn 
'West  Germany' 

DETERMINATION  OF  SCHOTTKY  DIODE  MIXER  CONVER 
SION  LOSSES  IN  THE  SUBMM  WAVELENGTH  RANGE 

H  P  Roeser  E  Sauter  and  G  V  Schultz  In  AGARD  Millimeter 
and  Submillimeter  Wave  Propagation  and  Circuits  Feb  1979 
6  p  rets 

Avail  NTIS  HC  A22/MF  Ad 

Optically  pumped  lubmni  lasers  have  several  submm  laser  lines 
with  powers  up  to  30  m  Watts  suitable  to  drive  a  diode  mixer 
to  generate  IF  signals  between  1  MHz  and  a  few  GHz  The 
sensitivity  of  the  diode  mixers  which  were  for  heterodyne  detection 
systems  in  the  submm  wavelength  range  was  determined  using 
HCN  lasers  end  optically  pumped  submm  gas  lasers  between 
41  7  microns  end  1217  microns  The  difference  frequency  (IF) 
signals  were  generated  by  mixing  laser  lines  of  two  different 
submm  lasers  whose  beams  were  combined  by  an  optical 
dipleexer  The  beat  signals  were  detected  using  a  Schottky 
diode  m  an  open  structure  mixer  followed  by  a  spectrum 
analyzer  JAM 

N79  23279#  Max  Planck- Institut  fuer  Radioastronomie.  Bonn 
(West  Germany) 

THE  MOTTKY  DIODE:  A  NEW  ELEMENT  FOR  LOW  NOISE 
MIXERS  AT  MILLIMETER  WAVELENGTHS 

Nigel  J  Keen  In  AGARD  Millimeter  and  Submillimeter  Wave 
Propagation  end  Grcurts  Feb  1979  9  p  refs  (For  primary 

document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

Measurements  ere  reported  on  a  waveguide  mixer  at 
115  GHz.  employing  a  Schottky  barrier  diode  with  an  extremely 
thm  epitaxial  layer,  so  that  it  approximates  a  Molt -diode  The 
single  sideband  mixer  noise  temperature  was  less  thah  200  K 
when  cooled  to  20  K  and  pumped  with  only  150  microwatts  of 
local  oscillator  power  Room  temperature  noise  performance  of 
the  diode  approximated  that  of  the  normal  Schottky -barrier  except 
that  the  local  oscillator  power  requirement  was  again  significantly 
lower  Initial  measurements  on  this  diode  showed  it  to  be  robust 
end  reliable,  although  somewhat  more  care  was  required  when 
initially  contacting  the  anode  with  the  pointed  whisker  An  analysis 
of  the  noise  performance  indicates  that  further  improvements 
should  be  attainable  by  modifications  in  diode  design,  and  that 
classical  models  for  mixer  noise  generation  require  modification 

LS 

N 79- 23279#  Lincoln  Lab  .  Mass  Inst  of  Tech..  Lexington 

ADVANCES  IN  GeAe  SCHOTTKY  DIODE  SUBMILLIMETER 
HETERODYNE  RECEIVERS  AND  RAOIOMETERB 

P  E  Tannenwald  In  AGARD  Millimeter  end  Submillimeter 
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Wave  Propagation  and  Circuits  Feb  1979  9  p  refs  Sponsored 
by  AF.  Army  Res  Office  NSF  and  DOE  (For  primary  document 
see  N79  23264  14  31) 

Avail  NTIS  HC  A22/MF  A01 

Radiometric  sensitivity  measurements  were  made  on  a 
quasi  optical  receiver  in  the  spectral  range  170  micrometers  to 
1  mm  Using  GaAs  Schottky  mixer  diodes  in  a  corner  reflector 
configuration,  a  total  system  notse  temperature  of  9.700  K  (DSB) 
or  an  NEP  of  1  3  x  10  te  the  19th  power  W/H z.  was  obtained 
at  447  micrometers  This  same  quasi-optical  mixer  was  also 
used  for  the  generation  of  tunable  harmonic  and  side-band 
radiation  suitable  for  submdli meter  spectroscopic  applications 
Planar,  surface  onanted  GaAs  Schottky  diedes  were  fabricated 
by  means  of  photolithographic  techniques  m  conjunction  with 
ion  implantation  and  proton  bombardment  High-order  harmonic 
mixing  and  direct  heterodyne  mixing  with  lasers  up  to  76 1  GHz 
were  achieved  These  planar  diodes  can  be  fabricated  mto  array 
configurations  by  means  of  an  integrated  circuit  epproech  L  S 

N7*  23280#  Bern  Univ  (Switzerland)  Inst  of  Applied 
Physics 

THE  DEVELOPMENT  Of  SU8HARMONICALLV  PUMPED 
MIXERS  AT  230  QHx 

K  F  Kuenzi  and  H  Berger  In  AGARD  Millimeter  and 
Submillimeter  Wave  Propagation  and  Circuits  Feb  1979  5  p 

refs  (For  primary  document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  millimeter  wave  portion  of  the  spectrum  is  becoming 
increasingly  more  important  for  many  different  applications  such 
as  short  range  telecommunications,  high  resolution  radars  and 
radiometry.  etc  At  shorter  millimeter  waves  local  oscillators  for 
mixers  in  receivers  are  expensive  and  difficult  to  operate  The 
subharmonically  pumped  mixer  is  an  attractive  technique  useable 
into  the  submillimeter  region  Subharmonic  mixers  operate  with 
local  oscillators  at  a  submuftiple  of  the  signal  frequency  and 
provide  AM -noise  suppression  of  the  local  oscillator  Author 

N79-23281#  Observatoire  de  Pans  (France)  Lab  Primaire 
du  Temps  et  des  Frequences 

SUBMILLIMETER  RECEIVERS:  LOCAL  OSCILLATORS  AND 
MIXERS 

J  J  Jimenez.  P  Plamchamp.  A.  Comeron.  and  A.  Clairon  In 
AGARD  Millimeter  and  Submillimeter  Wave  Propagation  and 
Circuits  Feb  1979  11  p  refs  (For  primary  document  see 

N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

With  s-jbmilli  metric  (SUBMM)  devices,  lasers  and  mixers, 
the  classical  microwave  techniques  may  be  extended  up  to  the 
SUBMM  range  The  best  choic e  tor  the  local  oscillator  seems 
to  be  the  optically  pumped  FIR  laser  because  of  the  high  number 
of  active  lines,  output  power  and  frequency  stability.  For  the 
last  one.  values  as  low  as  delta  sub  y  (tau)  =  2  x  10  to  - 
13  power  tau  to  the  -1/2  power  for  tau  less  than  or  equal  to 
20  and  a  minimum  measured  value  delta  sub  y  1100  ms)  =  2 
x  10  to  the  -12th  were  obtained  for  the  CH30H  pumped  laser. 
For  a  high  IF  bandwidth,  high  multiplication  order  and  high 
frequency  operation,  the  classical  mixers  used  in  microwaves 
may  be  extended  to  the  SUBMM  as  well  as  to  the  IR  spectrum 
Some  of  them  have  sensitivities  to  the  quantum  limit.  Since  an 
analysis  of  the  optical  wave  propagation  in  the  atmospheric  for 
inclement  weather  operation  has  shown  the  useful  windows  on 
the  SUBMM  range,  a  SUBMM  receiver  appears  to  be  very 
promising  to  operate  in  the  battlefield  on  fog.  rain  and  snow  as 
active  imaging  system  L.S. 

N79  232S2#  Naval  Research  Lab  .  Washington.  0  C. 

INTEGRATED  CIRCUIT  MEDIA  FOR  MILLIMETER  WAVE 
APPLICATION* 

Barry  E.  Spelman  In  AGARD  Millimater  and  Submilhmeter 
Wave  Propagation  and  Circuits  Dec  1979  8  p  refs  (For 
pnmary  document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

An  overview  and  assessment  are  provided  of  the  principal 
transmission  media  which  are  being  considered  for  integrated  - 
circuit  millimeter  wave  applications  The  paper  starts  by  describing 
the  important  problems  which  are  encountered  in  circuit  integration 
at  millimeter  wave  frequencies,  including  high  transmission  line 
loss,  dispersion  and  higher-order  moding.  insufficient  availability 
of  design  data,  factors  affecting  cost,  and  suitability  of  transmission 
lines  for  component  implementation  The  pnncipal  transmission 
fines  are  compared  with  respect  to  (1)  unloaded  Q;  (2)  the 
range  of  impedance  levels  which  are  offered.  (3)  the  anticipated 
useful  frequency  range.  (4)  compatibility  with  solid  state  devices. 


(5)  demonstrated  utility  for  critical  components  like  hybrids  and 
filters.  (6)  availability  of  transitions  to  metal  waveguide,  need 
for  mode  suppression  techniques.  (7)  availability  of  design  data, 
and  (8)  other  general  considerations  The  paper  concludes  with 
a  summary  of  the  outstanding  features  of  these  transmission 
media  with  particular  attention  to  cost  considerations  and 
application  areas  L.S 

N 79-232*3|  Aerospace  Corp .  Los  Angeles.  Calif 

ADVANCED  TECHNOLOGY  FOR  THE  MILLIMETER  AND 
SU9MILUMETER  WAVE  REGION 

0  T  Hodges.  M  McColl.  A  H.  Silver,  and  T  S  Hartwick  In 
AGARD  Millimeter  and  Submillimeter  Wave  Propagation  and 
Circuits  Feb  1979  9  p  refs  Sponsored  by  DOE  and  Office 
of  Naval  Res  (For  primary  document  see  N79- 23264  14-31) 
Avail  NTIS  HC  A22/MF  A01 

Recent  research  related  to  millimeter  and  submillimeter 
applications  is  summarized.  The  emphasis  was  on  laser  sources 
and  wideband  junction  detectors,  and  highlights  of  work  is 
presented  on  jl)  developing  CW  laser  sources  that  operate 
between  100  microns  and  1  S  microns.  (2)  extending  Schottky 
barrier  mixer  diode  operation  to  THz  frequencies,  and 
(3)  developing  a  new  cryogenic  variation  of  the  Schottky  diode 
This  latter  device,  called  the  super -Schottky  diode,  employs  a 
superconducting  contact  to  a  heavily  doped  semiconductor,  and 
is  the  most  sensitive  detector  of  microwave  radiation  Prospects 
for  extending  this  record  performance  to  NMMW  frequencies 
are  discussed  G  Y 

N79  232*4#  Airborne  Instruments  Lab  .  Melville.  N  Y 
ADVANCED  DEVICES  AND  COMPONENT*  FOR  THE 
MILLIMETER  AND  SURMILUMETER  SYSTEM* 

J.  A  Calviello.  J  J  Taub.  D  I  Brietzer.  E  H  Kraemer.  and  J 
L.  Wallace  In  AGARD  Millimeter  and  Submilhmeter  Wave 
Propagation  and  Circuits  Feb  1979  25  p  refs  (For  primary 

document  see  N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

Key  topics  are  discussed  related  to  low  noise  mixers,  high 
efficiency  multipliers,  the  use  of  quasi-optical  techniques  to  reduce 
circuit  losses,  and  the  development  of  very  high-Q  devices 
applicable  to  the  millimeter  and  submillimeter  wavelengths  In 
particular,  the  development  of  a  highly  reliable  metahzed  GaAs 
Ta-Schottky  barrier  diode  with  native-oxide  passivation  is 
described  The  zero  bias  cutoff  frequency  of  these  diodes  is 
greater  than  1000  GHz  when  measured  accurately  near  60  GHz 
with  a  zero  bias  junction  capacitance  near  0  1  pF  This  zero 
bias  cutoff  frequency  is  approximately  twice  the  value  for  a 
comparable  nonmetalized  device  G  Y 

N79-23286*#  Georgia  Inst  of  Tech .  Atlanta  Engineering 
Experiment  Station 

CONCEPTS  ANO  TECHNIQUES  IN  THE  UTILIZATION  OF 
MILLIMETER  AND  SUBMILLIMETER  WAVE* 

J  H  Rainwater.  R  W  McMillan,  and  J  J  Gallagher  In  AGARD 
Millimeter  and  Submillimeter  Wave  Propagation  and  Orcuits  Feb 
1979  24  p  refs  (For  primary  document  see  N79-23264  14-31) 
(Grant  NsG  50T2  Contract  0AA K40-77-C  0047  Grant 
DAAG29-76-G-0280) 

Avail  NTIS  HC  A22/MF  A01  CSCL  20N 

A  millimeter  submillimeter  transmitter  and  receiver  system 
for  propagation  studies  with  an  optically  pumped  laser  as  a 
source  and  a  quasi-optical  superheterodyne  receiver  is  described 
Topics  are  discussed  in  the  areas  of  extended  microwave 
techniques,  quasi -optical  devices  and  methods,  radiometry.  and 
measurements  of  importance  to  spectroscopy  and  propagation 
Measurements  obtained  with  operational  systems  are  high¬ 
lighted  and  their  significance  to  physical  questions  and  future 
system  applications  discussed  M  M  M 

N79-2328S#  AEG  Telefunken.  Ulm  (West  Germany) 

ADVANCES  IN  mm  WAVE  COMPONENT*  AND  SYSTEM* 

B.  Adelseck,  H  Barth.  H  Hoffman.  H  Meinel.  and  B  Rembold 
In  AGARD  Millimeter  and  Submillimeter  Wave  Propagation  and 
Circuits  Feb  1979  17  p  refs  (For  primary  document  see 

N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

An  overview  on  state-of-art  and  availability  of  mm -wave 
semiconductors  is  presented  Laboratory  results  are  compared 
with  the  data  of  commercially  available  diodes  New  active  and 
passive  mm- wave  components  are  discussed  Examples  of 
components  demonstrated  are  high  Q  and  high  stable  Gunn 
oscillators  as  well  as  swept  IMPATT  sources  up  to  90  GHz. 
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frequency  converters  as  parametric  up  converters  at  64  GHz. 
mixers  at  35.  60  and  90  GHz  and  doublers  at  99  GHz  Fin  line 
components,  such  as  detectors  PIN  attenuators  and  double  throw 
switches  are  shown  M  MM 

N7923287#  Thomson  CSF  Orsay  (France)  Domame  de 
Corbeville 

VARACTOR  TUNED  MILLIMETER  WAVE  OSCILLATOR  IN 
THE  PRETUNED  MODULE  TECHNOLOGY 

Gerard  Cachier  and  Jean  Stevance  In  AGARD  Millimeter  and 
Submilhmeter  Wave  Propagation  and  Circuits  Feb  1979  6  p 

refs  (For  primary  document  see  N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  pretuned  module  (PTM)  a  new  millimeter  oscillator,  is 
described  This  device  integrates,  together  with  an  IMPATT  diode, 
all  the  elements  for  both  internal  matching  and  external  radiation 
towards  the  utilization  and  facilitates  the  control  of  the  oscillator 
The  PTM  lends  itself  well  to  electronic  tuning  with  a  varactor 
diode  This  is  done  by  inserting  two  mdentical  modules  in  each 
broad  wall  of  a  retangular  waveguide,  one  of  them  being  polarized 
below  the  breakdown  A  few  percent  tuning  bandwidth  can  thus 
be  obtained  MMM 

N79-23288#  Hughes  Aircraft  Co..  Canoga  Park.  Calif 

MICROSTRIP  COMPONENTS  FOR  LOW  COST  MILLIMETER 
WAVES  MISSILE  SEEKERS 

H  G  Oltman.  D  M  Weems,  G  M  Undgren.  and  F  D  Walton 
In  AGARD  Millimeter  and  Submilhmeter  Wave  Propagation  and 
Circuits  Feb  1979  9  p  ref  (For  primary  document  see 

N79  23264  14  31) 

Avail  NTIS  HC  A22/MF  A01 

The  development  of  low  cost  photo  etched  microstrip 
components  and  integrated  circuits  for  missile  seekers  is  reported 
An  antenna,  hybrid  and  mixer  are  described  suitable  for 
incorporation  into  a  single  integrated  circuit  for  either  monopulse 
of  sequential  lobing  seekers  Incorporation  of  all  components 
into  a  single  substrate  offers  advantages  of  direct  incident  radiation 
of  IF  conversion,  no  troublesome  connectors  between  components, 
and  accurate  reproduction  of  the  of  the  optimized  circuit  in 
production  The  cost  of  developing  the  optimized  circuit  for  the 
millimeter  wave  band  (MMW)  band  is  reduced  by  scaling  the 
circuit  in  all  details  to  a  lower  frequency  and  nence.  larger  size 
Components  for  the  MMW  circuit  described  were  designed, 
optimized,  and  then  integrated  and  optimized  at  a  28  1  scale 
The  final  MMW  circuit  was  a  photo  reduction  of  a  photograph 
of  the  optimized  integrated  low  frequency  circuit  Author 

N79-23289#  GEC  Hirst  Research  Centre  Wembley  (England) 

HYBRID  OPEN  MICROSTRIP  MIC  TECHNOLOGY  AT 
MILLIMETER  WAVELENGTHS 

T  H  Oxley  In  AGARD  Millimeter  and  Submilhmeter  Wave 
Propagation  and  Circuits  Feb  1979  9  p  refs  (For  primary 
document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  technological,  fabrication,  and  performance  features  of 
the  hybrid-open  microstrip  MIC  design  approach  are  discussed 
when  applied  to  the  superheterodyne  type  of  receiver  in  the 
frequency  range  of  26  to  90  GHz  Gold  microstrip  circuits  formed 
by  thin  film  techniques,  broadband  waveguide  feeders,  non- 
reciprocal  devices  formed  by  embedding  the  ferrite  disk  in  the 
dielectric  substrate,  and  improved  rugged  construction  gallium 
arsenide  beam  lead  diodes  provided  the  basis  for  the  design  of 
mixers  and  receivers  in  this  frequency  range  Special  packaging 
techniques  to  provide  a  rugged  construction  to  meet  the 
requirements  of  military  environments  are  described  A  balanced 
mixer  designed  for  the  frequency  range  of  65  to  85  GHz  with 
an  overall  noise  figure  of  about  10  dB  and  an  operation 
temperature  ran -e  of  at  least  -55  C  to  +85  C  provides  a  good 
example  of  the  techniques  employed  and  is  discussed  The 
application  of  these  features  to  provide  rogged  multi-circuit 
receivers  operating  at  about  35  GHz  is  described  Such  receivers 
combine  several  circuit  functions  on  a  single  substrate  including 
isocirculators,  and  provide  an  overall  noise  figure  of  about 
8  0  dB  Author 


N78-23290#  Texas  Umv  at  Austin  Dept  of  Electrical 
Engineering 

QUASI  PLANAR  DIELECTRIC  WAVEGUIDE  APPROACH 
FOR  MILLIMETER  WAVE  INTEGRATED  CIRCUITS 

Tatsuo  Itoh  In  AGARD  Millimeter  and  Submillimeter  Wave 
Propagation  and  Grcuits  Feb  1979  14  p  refs 

(Grant  DAAG29  77  G  0220) 

Avail  NTIS  HC  A22/MF  A01 


A  number  of  quasi  planar  techniques  for  millimeter  wave 
integrated  circuits  which  become  increasingly  more  attractive  a! 
higher  frequencies  is  described  Many  of  these  techniques  resemble 
those  used  in  optical  integrated  circuits  Operating  principles  of 
the  quast-planar  waveguides  employed  m  the  present  techniques 
are  first  described  Some  passive  components  made  of  these 
waveguides  are  then  presented  Current  efforts  toward  developing 
novel  active  components  and  associated  problems  are  discuss 
ed  Author 

N79-23291#  ERA  Ltd  leatherhead  (England)  RF  Technology 
Centre 

FEASIBILITY  STUDIES  OF  INSULAR  GUIDE  MILLIMETER 
WAVE  INTEGRATED  CIRCUITS 

M  J  Aylward  and  N  Williams  In  AGARO  Millimeter  and 
Submilhmeter  Wave  Propagation  and  Circuits  Feb  1979  lip 
refs  (For  primary  document  see  N79  23264  14  311 
Avail  NTIS  A22/MF  A01 

A  discussion  on  millimeter  wave  integrated  circuits  using  a 
dielectric  waveguide  technology  is  reported  The  characteristics 
of  image  line  and  related  structures  are  described  and  their 
applicability  to  integrated  circuits  discussed  The  structure  chosen 
for  these  studies,  insular  guide,  is  a  variant  of  image  line  and 
allows  a  relaxation  m  tolerances  so  that  conventional  laboratory 
fabrication  techniques  can  be  employed  The  design  of  a  range 
of  components  is  reviewed  and  the  development  of  a  prototype 
integrated  circuit,  aimed  at  fully  establishing  the  feasibility  of 
the  approach,  is  described  Author 

N79  23292#  Royal  Military.  Coll  of  Science.  Shrivenham 
(England)  Dept  of  Electrical  and  Electronic  Engineering 

FEASIBILITY  OF  DESIGNING  MILLIMETER  PLANAR 
ANTENNA  ARRAYS 

P  S  Hall.  C  Garrett,  and  J.  R  James  In  AGARD  Millimeter 
and  Submillimeter  Wave  Propagation  and  Circuits  Feb  1979 
9  p  refs  (For  primary  document  see  N79-23264  14-31) 

Avail:  NTIS  HC  A22/MF  A01 

Types  of  low  cost  microstrip  millimeter  wave  antennas  having 
flat  profiles  which  can  be  made  conformal  with  the  surface  of 
missiles  etc.  are  investigated  The  antenna  design  is  earned  out 
using  a  computer  design  technique  that  recently  proved  successful 
up  to  17  GHz;  this  process  computes  antenna  gain,  sidelobes 
efficiency,  etc  prior  to  drawing  the  photographic  mask,  and  the 
fundamental  aspects  of  the  technique  are  briefly  noted  The  design 
and  subsequent  performance  of  planar  arrays  using  RT  Duroid 
an  alumina  substrates  at  both  36  and  70  GHz  is  described  and 
critically  examined  It  is  concluded  that  microstrip  antennas  can 
be  designed  at  millimeter  wavelengths  to  achieve  comparable 
performance  to  that  microstrip  antennas  can  be  designed  at 
millimeter  wavelengths  to  achieve  comparable  performance  to 
that  obtained  at  lower  frequencies,  but  that  the  precision  with 
which  th  substrate  can  be  manufactured  and  processed  deter 
mines  the  actual  performance  obtained  G  Y 

N79  23293#  Microwave  Associates  Ltd  .  Dunstable  (England) 
MILLIMETER  PIN  DIODE  CONTROL  DEVICES 
M  L.  Nyss  In  AGARD  Millimeter  and  Submilhmeter  Wave 
Propagation  and  Circuits  Feb  1979  8  p  (For  primary  document 
see  N79-23264  14  31) 

Avail  NTIS  HC  A22/MF  A01 

Work  carried  out  on  millimeter  wave  PIN  diode  control  devices 
is  reported  Circuit  techniques  that  were  developed  to  overcome 
the  problem  of  stray  parasitics  limiting  the  performance  of  high 
frequency  components  are  addressed  The  components  described 
operate  in  the  reverse  tuned  mode  in  which  low  loss  is  achieved 
when  the  diode  is  forward  biased  and  isolation  is  achieved  when 
the  diodq  is  reverse  biased  Packaged  PIN  diodes  were  used  for 
frequencies  up  to  38  GHz  and  unpackaged  devices  for  frequencies 
up  to  79  GHz  G  Y 

N 79- 23294#  Techmscha  Universitaet.  Brunswick  (West 
Germany).  Inst,  fuer  Hochfrequenztechnik 

MILLIMETER  PULSE  MODULATION  WITH  LUMPED 
ELEMENT  CIRCUITRY 

E.  Kpodzo.  G.  Begemann.  and  K  Schuenemann  In  AGARD 
Millimeter  and  Submillimeter  Wave  Propagation  and  Grcuits  Feb 
1979  15  p  refs  (For  primary  document  see  N79-23264  14  31) 
Avail:  NTIS  HC  A22/MF  A01 

Both  AM  and  PM  pulse  modulators  are  dealt  with  for 
millimeter  waves  using  lumped  element  circuits  A  circuit  technique 
is  described  which  utilizes  evanscent  mode  resonators  In  this 
technique,  induction  is  represented  by  short  sections  of  rectangular 
waveguide  below  cutoff,  capacitance  by  obstacles  in  the 
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waveguide,  such  as  capacitive  screw  or  a  thin  sheet  of  dielectric 
The  diode  imbedding  is  assumed  to  be  a  matching  network  By 
applying  a  mathematical  technique,  a  broader  band  performance 
was  achieved  compared  to  typical  bandwidths  of  phase  modula¬ 
tors  in  the  Q  band  region  A  type  of  transmission  modulator 
with  a  phase  shift  of  45  degrees  was  also  developed  with  two 
diodes  switching  elements  having  a  insertion  loss  of  0  5  dB 

G  Y 

N79  23296#  Army  Electronics  Research  and  Development 
Command.  Fort  Monmouth.  N  J 

PHASE  CONTROL  ELEMENTS  FOR  MILLIMETER  WAVE 

SYSTEMS 

R  W  Babbitt.  R  A  Stern.  L  R  Whicker,  and  C  W  Young.  Jr 
tn  AGARD  Millimeter  and  Submillimeter  Wave  Propagation  and 
Circuits  feb  1979  16  p  refs  Prepared  in  cooperation  with 

NRL  (For  primary  document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  state-of  the-art  for  two  classes  of  ferrite  phase  shifters 
is  discussed  Two  development  efforts  are  described  which 
promise  to  improve  the  performance  and  reduce  the  cost  of 
millimeter  wavelength  phase  shifters  One  program  is  concerned 
with  the  arc  plasma  spray  process  for  fabricating  ferrite  toroids 
Data  for  expenments  at  35  GHz.  65  GHz  are  presented  The 
second  program  describes  efforts  to  obtain  nonreciprocal  phase 
control  elements  which  exhibit  full  waveguide  bandwidths  Design 
and  test  data  for  a  26  5-40  GHz  phase  shifter  is  presented  G  Y 

N79-23296#  Techmsche  U niversitaet.  Brunswick  (We6t 
Germany)  Inst  fuer  Hochfrequenztechmk 

AN  OSCILLATOR  MULTIPLIER  CIRCUIT  FOR  THE  GENERA 
TION  OF  MILLIMETER  WAVES 

L  Szabo  and  K  Schuenemann  In  AGARD  Millimeter  and 
Submillimeter  Wave  Propagation  and  Circuits  Feb  1979  14  p 
refs  (For  primary  document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

Theoretical  and  experimental  investigations  on  a  solid-state 
millimeter  wave  source  are  addressed,  which  combines  a 
negative- resistance  device  (IMPATT  diode  or  GUNN  element) 
with  a  varactor  diode  in  a  common  imbedding  Frequency 
generation  and  multiplication  are  thus  performed  in  one  circuit 
The  oscillator  can  be  regarded  as  a  two-frequency  device,  because 
the  imbedding  is  designed  to  support  only  two  frequencies  the 
fundamental  and  the  desired  harmonic  wave  In  comparison  with 
an  ordinary  oscillator  followed  by  a  frequency  multiplier,  the 
new  circuit  shows  no  isolator  between  these  two  components 

G  Y 

N79- 23297#  Thomson-CSF.  Boulogne- Billancourt  (France). 

RECENT  PROGRESS  AND  FUTURE  PERFORMANCES  OF 
MILLIMETER  WAVE  BWO'S 

B  Epsztein  In  AGARD  Millimeter  and  Submillimeter  Wave 
Propagation  and  Circuits  Feb  1979  11  p  refs  Sponsored  by 
European  Space  Agency  (For  primary  document  see  N79-23264 
14-31) 

Avail  NTIS  HC  A22/MF  A01 

Up  to  now.  backward -wave  oscillators  were  the  most  powerful 
and  reliable  millimeter  wave  generators  Among  microwave  tubes, 
they  also  reached  the  highest  frequencies  (840  GHz  for  a  CSF 
tube.  1200  1300  GHz  for  a  Russian  tube)  A  modification  of 

the  slow -wave  structure  has  resulted  in  a  considerable  increase 
in  the  electronic  tuning  range  having  initially  a  few  percent 
bandwidth,  a  tube  operates  now  between  325  and  390  GHz, 
delivering  more  than  50  mW  over  most  of  the  band  and  a 
narrow-band  tube  delivers  more  than  5  W  at  280  GHz 
improvements  are  under  way  to  reduce  the  weight  and  improve 
focusing  GY 


N79- 23299#  AEG-Telefunken.  Ulm  (West  Germany)  Tubes 
and  Subassemblies  Div 

DEVELOPMENT  OF  A  6  WATT  TRAVELLING  WAVE  TUBE 
FOR  90  GHx 

N  Pranter  In  AGARD  Millimeter  and  Submillimeter  Wave 
Propagation  and  Circuits  Feb  1979  9  p  refs  (For  primary 

document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

For  data  transmission  between  geostationary  communica¬ 
tion  satellites  the  frequency  range  from  54  GHz  to  64  GHz  is 
used  It  is  shown  how  frequency,  output  power,  bandwidth,  high 
efficiency  and  extremely  long  tube  life  determines  the  following 
mam  design  parameters  for  a  traveling  wave  tube  (1)  perveance 
of  the  electron  gun.  (2)  beam  compression.  (3)  slow  wave 
structure.  (4)  dimensions  of  the  flow  wave  structure,  and 


(5)  collector  Thermal  velocity  spread  of  the  beam  electrons  has 
great  influence  on  the  performance  of  the  electron  gun  and  the 
beam  focusing  system  A  method  to  reduce  this  ugluence  is 
described  G  Y 

N79-23299#  Ecole  Polytechnique.  Palaiseau  (France)  Lab 

de  Physique  des  Milieux  Ionises 

NEW  HIGH  POWER  MICROWAVE  SOURCES  IN  THE 
MILUMETRIC  RANGE 

J  M  Buzzi.  H  J  Doucet.  P  Drossart  8  Etticher.  P  Haidenwang 
H  Lamain.  X  Mauchant.  J  P  Marque,  and  C  Rouille  In  AGARD 
Millimeter  and  Submillimeter  Wave  Propagation  and  Circuits  Feb 
1979  16  p  refs  (For  primary  document  see  N79  23264  14  31) 
Avail  NTIS  HC  A22/MF  A01 

Three  processes  of  electromagnetic  wave  generation  by 
intense  pulsed  relativistic  electron  beams  are  investigated  ( 1 )  The 
synchrotron  maser.  (2)  the  relativistic  Doppler  shift,  and  (3*  the 
collective  free  electron  laser  For  the  synchrotron  maser  instability, 
theoretical  linear  growth  rate  and  threshold  conditions  are  derived 
for  annular  beams  in  cylindrical  waveguides  Experiments  where 
the  efficiency  of  the  microwave  generation  reaches  10%  with 
REB  current  of  the  order  of  1  kA  are  presented  and  discussed 
Frequency  conversion  of  microwaves  by  Doppler  shift  using  a 
relativistic  beam  front  as  a  mirror  is  a  possibility  for  the  conversion 
of  X-band  radiation  m  the  millimetre  range  Conversion  frequency 
from  9  GHz  to  30  GHz  was  observed  The  collective  free  electron 
laser  also  uses  the  relativistic  Doppler  shift  for  frequency 
conversion,  but  the  mirror  effect  is  obtained  by  Raman  backscatter 
mg  of  the  incident  wave  The  incident  wave  in  the  laboratory 
frame  can  be  of  zero  frequency,  i  e  a  simple  modulation  of  a 
static  B  field  Results  of  the  preliminary  investigations  are 
presented  Author 

N79-23300#  Naval  Research  Lab  .  Washington.  0  C 

RELATIVISTIC  ELECTRON  BEAM  INTERACTIONS  FOR 
GENERATION  OF  HIGH  POWER  MILLIMETER  AND 
SUBMILLIMETER  WAVES 

V  l  Granatstein.  P  Sprangle.  R  Parker.  K  R  Chu.  A  T  Drobot 
(Sci  Appl .  Inc.  McLean.  Va  ).  L  Seftor.  M  Read  (JAYOR. 
Alexandria.  Va.).  and  T  Coffey  In  AGARD  Millimeter  and 
Submillimeter  Wave  Propagation  and  Circuits  Feb  1979  13  p 
refs  (For  pnmary  document  see  N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  use  of  relativistic  processes  in  nonneutralized  electron 
beams  is  discussed  The  electron  beams  may  be  highly  relativistic 
or  only  weakly  relativistic,  depending  upon  the  mechanism  and 
the  objective  Two  basic  processes  are  considered  the  electron 
cyclotron  maser,  and  coherent  scattering  of  electromagnetic 
radiation  from  relativistic  electron  beams  The  first  process  exploits 
the  fact  that  the  electron  cyclotron  frequency  is  a  function  of 
the  relativistic  factor  gamma  of  an  electron  beam  The  second 
process  (coherent  scattering)  is  primarily  an  exploitation  of  the 
Lorentz  transformations  which  come  into  play  during  the 
interaction  of  electromagnetic  radiation  with  relativistic  particles 

Author 

N79  23301#  Pans  Umv  .  Orsay  (Fiance)  Inst  d  Electromque 
Fonda  mentale 

ANALYSIS  OF  OPTICALLY  PUMPED  CW  (CONTINUOUS 
WAVE)  FIR  (FAR  INFRARED)  LASER  EFFICIENCY 

J  -M  Lourtioz.  R  Adde.  and  J  Pontnau  In  AGARD  Millimeter 
and  Submillimeter  Wave  Propagation  and  Circuits  Feb  1979 
11  p  refs  Sponsored  in  part  by  Groupement  de  Rech 
Coordonnees  du  CNRS  (For  primary  document  see  N79-23264 
14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  different  aspects  of  the  FIR  power  optimization  are 
presented  and  a  simplified  analytical  expression  of  the  FIR  power 
is  reported  The  results  show  that  output  powers  exceeding  the 
milliwatt  level  are  obtained  over  the  whole  FIR  spectrum  with 
simple  devices  and  not  too  expensive  materials;  and  a  further 
increase  in  power  efficiency  may  be  expected  with  improved 
FIR  resonator  designs,  a  better  frequency  coincidence  of  the 
pump,  and  with  more  powerful  C02  lasers  M  M  M 


N79-23302#  Umversite  Cathohque  de  Louvain  (Belgium)  Lab 
de  Telecommunications  et  d’ Hyperfrequences 

A  SURVEY  OF  ATMOSPHERIC  PROPAGATION  RESEARCH 
EXPERIMENTS  ON  SLANT  PATHS.  IN  THE  BAND  16 
40  GHt 

A  S  VanderVorst  In  AGARD  Millimeter  and  Submillimeter 
Wave  Propagation  and  Circuits  Feb  1979  17  p  refs  Sponsored 
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by  European  Spare  Agency  lFo»  primary  document  see  N79 
2  3264  14  3D 

Avail  NTIS  HC  A22/MF  A01 

A  study  of  the  available  literature  is  presented,  resulting  in 
a  review  of  the  present  knowledge  with  respect  to  15  to  40  GHz 
slant  path  propagation  Experiments  are  presented  first  by  location 
m  a  decreasing  order  of  complexity  then  by  subject  attenuation, 
depolarization  spec#  diversity  and  signal  fluctuation  They  are 
illustrated  by  key  diagrams  A  short  compilation  of  sixteen  survey 
papers  is  also  presented  This  bibliographic  study  has  retained 
about  one  hundred  references  out  of  several  hundred  papers 

Author 

N  79  233034  Amt  fuef  Wehrgeophysik.  Traben  Trarbach  (West 
Germany} 

ATMOSPHERIC  INFLUENCES  ON  THE  MILLIMETER  AND 
SOBMILUMETER  WAVE  PROPAGATION 

Karl  Erdmann  Fischer  In  AGARD  Millimeter  and  Submillimeter 
Wave  Propagation  and  Circuits  Feb  1979  5  p  refs  (For 

primary  document  see  N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  millimeter  and  submillimeter  wave  propagation  m  the 
atmosphere  are  presented  emphasising  with  the  problems  arising 
at  the  attempt  of  parameterization  and  numerical  prediction  ol 
the  interference  with  radio  systems  in  the  above-mentioned 
frequency  range  from  the  influence  exerted  by  the  atmosphere 
The  various  types  of  interaction  of  the  millimeter  and  submillimeter 
wave  propagation  with  the  influence  of  the  atmosphere  and  with 
their  mathematical  approach  are  discussed  The  supply  of 
meteorological  input  data  for  computing  the  effect  caused  by 
hydrometeors,  by  molecular  absorption  and  mere  refraction  are 
presented  An  account  is  given  of  the  applicability  of  meteorologi¬ 
cal  routine  measurements  to  radio  techniques  as  well  as  of  special 
measurements  of  drop  size  distributions  and  precipitation 
intensities  Author 

N 79  233044  Lignes  Telegraphiques  et  Telephomques.  Conflans. 
Samte  Hononne  (France)  Dept  Hyperfrequence 

THE  CONSTRUCTION  OF  TRANSMITTER  RECEIVERS  FOR 
LONG  MILLIMETER  WAVE  TRANSMISSION  SYSTEMS 
WITH  APR  LI  CATION  TO  THE  STUDY  OF  RADIO  WAVE 
CHARACTERISTICS  IN  THE  PARIS  AREA  [REALISATION 
D'EQUIPEME  NTS  EMISSION  RECEPTION  POUR  SYS- 
TIMES  DE  TRANSMISSION  AUX  LONGUEURS  D'ONDES 
M ILLIMETRIQUES  ET  APPLICATION  A  l' ETUDE  OES 
CARACTCRISTIQUES  RAD IOELECTR IQU ES  DANS  LA 
REGION  PARISIENNE) 

J  R  Mahieu  and  R  Devinne  In  AGARD  Millimeter  and 
Submillimeter  Wave  Propagation  and  Circuits  ceb  1979  7  p 

refs  In  FRENCH  (For  primary  document  see  N79-23264  14-31) 
Avail  NTIS  HC  A22/MF  A01 

The  equipment  constituting  the  intermediate  and  high 
frequency  stages  of  various  long  millimeter  wave  transmission 
systems  operating  in  the  30  to  110  GHz  freq  rency  range  are 
described.  A  radioelecthc  liason  constructed  with  such  components 
was  used  to  study  wave  propagation  at  31  GHz  following 
different  atmospheric  conditions  near  Peris  Results  show  that 
at  this  frequency  transmission  loss  due  to  precipitation  can  be 
compensated  for  over  a  5  km  distance  Transl  by  A  R.H 


N79  2330S#  Physics  Lab  RVO-TNO.  The  Hague  (Netherlands) 
RAIN  ATTENUATION  MEASUREMENTS  AT  S4  GHs: 
COMPARISON  OF  THEORY  AND  EXPERIMENT 

W  P  M  N  Keizer.  J  Sniader.  and  C.  D  deHaan  In  AGARD 
Millimeter  and  Submillimeter  Wave  Propagation  and  Circuits  Feb 
1979  9  p  refs  (For  primary  document  see  N79-23264  14-31) 
Avail  NTIS  HC  A22/MF  A01 

Measurements  were  made  of  attenuation  at  94  GHz  caused 
by  ram  on  a  935  m  terrestrial  path  since  October  1977 
Simultaneously  the  raindrop  size  distribution  was  measured  with 
a  distrometer.  together  with  the  rainfall  intensity  recorded  with 
three  rapid  response  ram  gauges  spaced  about  500  m  apart 
along  the  propagation  path  Using  the  actually  measured  aindrop 
size  distribution  and  assuming  spherical  raindrops,  the  auenuat  on 
caused  by  rein  was  calculated  with  the  aid  of  Mie  s  scattering 
theory  for  water  spheres  The  result  is  compared  with  the  measured 
data  In  case  of  uniform  rainfall  along  the  path  a  good  agreement 
was  observed  between  the  measured  and  the  calculated 
attenuation  The  propagation  link,  the  experimental  results  and 
the  comparison  between  theory  end  measurement  is  presented 
The  decrease  of  antenna  gem  at  94  GHz  due  to  water  on  a 
1  2  m  Cassegrain  antenna  is  shown  that  for  accurate  propaga¬ 


tion  measurements  it  is  absolutely  necessary  to  equip  the  antennas 
with  protective  shelters  S  E  S 

N7S  233064  Admiralty  Surface  Weapons  Establishment. 
Portsmouth  (England) 

MEASUREMENTS  OF  EFFECTIVE  SEA  REFLECTIVITY  AND 
ATTENUATION  DUE  TO  RAIN  AT  SI  GHs 

R  J  Sherwell  In  AGARD  Millimeter  and  Submillimeter  Wave 
Propagation  and  Circuits  Tab  1979  5  p  refs  (For  primary 

document  see  N79-23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  results  obtained  with  a  link  at  81  GHz  established  over 
a  5  6  km  path  close  to  the  sea  surface  in  S  England  are  described 
The  probabhty  of  observing  large  values  of  specular  reflection 
coefficient  and  the  need  for  better  data  on  which  to  predict  the 
statistical  behavior  of  attenuation  at  millimeter  wavelengths 
with  rainfall  over  maritime  paths  are  discussed  S  E  S 

N79  23307#  British  Columbia  Umv .  Vancouver  Dept  of 
Electrical  Engineering 

MEASUREMENT  OF  ATTENUATION  DUE  TO  RAIN  AT 
74  GHi 

M  M  Kharadly.  J  D  McNicol.  and  J  B  Peters  In  AGARD 
Millimeter  and  Submillimeter  Wave  Propagation  arid  Circuits  Feb 
1979  16  p  refs  (For  primary  document  see  N79  23264  14  31) 
Avail  NTIS  HC  A22/MF  A01 

The  results  of  an  experiment  designed  primarily  to  measure 
attenuation  due  to  ram  at  74  GHz  are  ascribed  Emphasis  is 
placed  on  comparisons  between  measured  and  theoretically 
predicted  attenuation  The  latter  is  based  or.  measured  as  well 
as  some  widely-used  drop-size  distribution  S  t  S 

N7S  233084  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
luft-  und  Raumfahrt  Wesselmg  (West  Germany) 

THE  INFLUENCE  OF  THE  ATMOSPHERE  ON  PASSIVE 
RADIOMETRIC  MEASUREMENTS 

J  Preissner  In  AGARD  Millimeter  and  Submillimeter  Wave 
Propagation  and  Circuits  Feb  1979  14  p  refs  (For  primary 
document  see  N79  23264  14-31) 

Avail  NTIS  HC  A22/MF  A01 

The  influence  of  the  atmos  there  on  sensing  the  earth  s  surface 
by  microwave  radiometers  in  the  frequency  range  from  10  GHz 
to  1000  GHz  is  discussed  The  dominant  influences  (atmospheric 
gases  hydrometeors)  are  described  Attention  is  given  to  the 
so  called  window  frequencies  in  the  range  from  10  GHz  to 
400  GHz  A  computer  program  was  developed  which  determines 
for  any  object  on  the  ground,  the  brightness  temperature  as  it 
is  seen  from  an  airborne  sensor  The  input  required  are  the 
object  parameters  (physical  temperature,  reflectivity),  parmeters 
of  the  atmosphere  (e  g  temperature  pressure,  humidity)  and 
parameters  of  hydrometeors,  flight  height  and  sensor  parame 
ters  (viewing  angle,  polarization,  frequency)  Statistical  information 
about  the  atmospheric  variables  and  the  weather  conditions  valid 
for  the  area  of  West  Germany  is  incorporated  in  the  program  in 
order  to  compute  probabilities  that  at  a  given  flight  height  and 
for  certain  regions  and  times  of  the  year  objects  (like  woods 
fields,  roads,  cars)  is  being  detected  Some  results  of  computation 
8re  given  and  compared  qualitatively  with  some  actual  airborne 
measurements  at  1  1  GHz  32  GHz  and  90  GHz  which  were 
carried  out  at  the  DFVLR  in  the  last  few  years  S  E  S 

N79-23309#  Bern  Univ  (Switzerland)  Inst  of  Applied 
Physics 

ATMOSPHERIC  SOUNOING  USING  MILLIMETER  WAVE 
RADIOMETRY 

F.  F  Kuenzi.  D  Meier,  and  A  Randegger  In  AGARD  Millimeter 
and  Submillimeter  Wave  Propagation  and  Circuits  Feb  1979 
4  p  refs  (For  primary  document  see  N79  23264  14-3*1 
Avail  NTIS  HC  A22/MF  A01 

Microwave  radiometery  is  used  to  investigate  the  atmosphere 
by  measuring  thermal  microwave  rediometry  is  used  to  investigate 
the  atmosphere  by  measuring  thermal  emission  from  molecular 
resonances  Information  on  a  atmospheric  temperature  and 
composition  is  provided  A  major  advantage  of  this  technique 
over  comparable  infrared  methods  is  the  capability  of  microwaves 
to  penetrate  clouds  Microwave  instruments  are  used  tn  satellites 
aircrafts  and  ground  based  for  investigations  in  meteorology 
(temperature  atmospheric  water  content)  and  atmosk  oenc 
physics  (composition  of  stratosphere  and  mesosphere)  S  E  S 


N79  242024  Advisory  Group  for  Aerospace  Research  and 
Development  Pans  (France) 
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RESEARCH  AND  DEVELOPMENT  ACTIVITIES  IN  ITALY  IN 
THE  FIELD  OF  AEROSPACE  STRUCTURES  AND  MATERI¬ 
ALS 

L  La«anno  (Pisa  Umv ,  Italy)  Mar  1979  27  p  refs  Presented 
at  the  47th  Meeting  of  the  AGARD  Structures  and  Mater  Panel. 
Florence.  Italy.  25  Sep  1978 

(AGARD  R  675.  ISBN  92  835  1315  0)  Avail  NTIS 

HC  A03/MF  A01 

The  activities  concerned  with  metallic  and  nonmetallic 
aerospace  materials  along  with  the  fields  of  stress  analysis, 
vibrations  and  aeroelasticity.  fatigue  and  crack  propagation  and 
particularly,  interesting  work  aimed  at  resolving  design  problems 
and  at  facilitating  the  introduction  of  new  technologies  The  mam 
facilities  developed  are  indicated  M  M  M 
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32  COMMUNICATIONS 

Includes  land  and  global  communications,  commumca 
tions  theory,  and  optical  communications 

For  related  information  see  also  04  Aircraft  Commumca 
tions  and  Navigation  and  17  Spacecraft  Communications. 
Command  and  Tracking 


N77  22346*  Advisory  Group  for  Aerospace  Research  and 
Development.  Parts  (France) 

NEW  DEVICES.  TECHNIQUES  AND  SYSTEMS  IN  RADAR 

Feb  1977  591  p  in  ENGLISH  partly  m  FRENCH  Presented 

at  the  Avionics  Panel  Symp  The  Hague  Netherlands.  14-15 
Jun  1976 

AGARD  CP  197;  Avail  NTIS  HC  A25/MF  A01 

Progress  in  the  development  ol  radar  systems  such  as  devices 
that  offer  gre  Per  'eliabihty  lower  cost,  and  reduced  space/' weight 
demands  are  Considered  The  topics  covered  include  devices 
and  modules  radar  techniques  target,  \luttei  and  propagation, 
and  simulation  and  detection  theory  Foi  individual  titles,  see 
N77  22347  through  N7  /  22385 

N77  22347*  Royal  Radar  Establishment  Malvern  (England) 
SOLID  STATE  MICROWAVE  AMPLIFIERS  AND  LOCKED 
OSCILLATORS  FOR  COHERENT  RADAR  TRANSMITTERS 

I  W  Mackintosh  P  W  Bradoock  M  Dixon  R  Genner  and  R 
J  Rovds  In  AGARD  New  Devices  Teen  and  Systems  in 
Radar  Feb  197  7  13  p  refs  (Fo«  primary  document  see 

N77  22346  13  32’ 

Avail  NTIS  HC  A25,  MF  AOt 

The  emphasis  is  on  transmitter  opeiation  u>  the  region  8  to 
10  GH/  and  thr  (opponents  considered  are  IMPATT  diode 
amplifiers  md  TRAPATT  diode  and  LSA  diode  oscillators  These 
components  may  he  considered  fc  use  as  drive*  stages  to  tube 
output  stages  o*  as  transmitters  in  ail  solid  state  radars  The 
potential  role  and  present  status  of  each  of  these  devices  is 
examined  and  then  performance  in  terms  of  parameters  relevant 
to  radar  transmitter  operation  is  described  Results  are  presented 
on  IMPATT  amplifiers  with  up  to  6W  CW  power  output  and  up 
to  20W  peak  power  output  over  a  4  microns  pulses  TRAPATT 
oscillators  capable  of  1 0W  peak  power  output  over  5  microns 
pulses  with  high  efficiency  and  LSA  oscillators  with  1000W 
peak  power  output  over  250  ns  pulses  Author 

N77-22348#  Mullard  Research  Labs  Red  Hill  (England) 

A  CHEAP  LOW  NOISE  (2  5  dB)  X  BAND  AMPLIFIER 

R  E  Pearson  In  AGARD  New  Devices  Tech  and  Systems  in 
Radar  Feb  1977  8  p  refs  (For  pnma*v  document  see  N77  22346 
13  32) 

Avail  NTIS  HC  A25/MF  AO? 

Thin  film  techniques  were  applied  to  the  design  of  a  room 
temperature  X  band  amplifier  to  produce  a  unit  which  combines 
simplicity  and  low  cost  with  the  following  performance  frequency 
low  X  band  gam  15  dB  bandwidth  (3dB)  100  MHz.  and  noise 
figure  2  5  dB  max  The  unit  is.  with  the  exception  of  the  Ka  band 
Gunn  pump  constructed  completely  by  thin  film  techniques 
complete  with  temperature  stabilization  circuitry,  it  measures 
50  mm  x  60  mm  x  20  mm  and  can  weigh  as  little  as 
200  grams  Bandwidths  up  to  500  MHz  and  noise  figures  as 
low  as  1  9  dB  were  achieved  Author 

N77  22349#  Laboratoires  d  Electromque  et  de  Physique 
Apphquee.  Paris  Limeil  Brevannes  (France) 

LOW  NOISE  TRANSISTOR  AMPLIFIERS  [AMPLIFICATEUR 
BAS  BRUIT  A  TRANSISTORS  F  E  T  >u  GaAs] 

P  Baudet  M  Pansot.  and  R  Veilex  In  AGARD  New  Devices 
Tech  and  Systems  in  Radar  Feb  1977  15  p  refs  In  FRENCH 
(For  primary  document  see  N77 -22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

A  study  of  amplifiers  for  military  use  is  presented  The 
following  are  descr.tjed  and  discussed  (1)  the  application  of 
components  (2l  electrical  characterization.  (3)  conception  and 
application  of  the  amplifier  and  (4)  results  Transl  by  0  B 

N77-22350#  Vanan  Associates  Palo  Alto  Calif 

NEW  ADVANCES  IN  RELIABILITY  AND  EFFICIENCY  IN 
LIGHTWEIGHT  TWTs 

Robert  Berry  and  Armand  Staprans  In  AGARD  New  Devices 


Tech  and  Systems  in  Radar  Feb  1977  16  p  (For  primary 

document  see  N77  22346  13  32) 

Avail  NTIS  HC  A25,  MF  A01 

The  most  commonly  use*)  microwave  power  amplifier  m 
recently  developed  airborne  radars  is  ihe  coupled  cavity  traveling 
wave  tube  This  tube  is  favored  because  of  its  large  bandwidth 
high  peak  and  average  power  capability  high  gam.  and  good 
signal  purity  A  number  of  recent  development  were  concerned 
with  improvement  of  the  special  characteristics  important  for 
airborne  use  such  as  reliability  efficiency  smal*  size  and  weight 
and  simplicity  of  power  supplies  Recent  developments  and  the 
various  trade-offs  for  these  areas  are  covered  Author 

N77-22361#  EMI  Vanan  Ltd  Hayes  (England) 

BROAD  BAND  MEGAWATT  KLYSTROM  AMPLIFIER 
UTILIZING  AN  OVERLAPPING  MODE  EXTENDED  INTER 
ACTION  OUTPUT  SECTION 

D  Perrmg.  G  Phillips  and  M  J  Smith  fn  AGARD  New 
Devices.  Tech  and  Systems  in  Rada*  Feb  1977  7  ;>  refs 
(For  primary  document  see  N77‘ 22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

A  description  of  theory  design  and  performance  of  an 
overlapping  mode  extended  interaction  output  section  for  an 
S-band  one  megawatt  pulsed  klystion  amplifier  is  reported  The 
device  has  a  brcadei  bandwidth  performance  than  the  double 
tuned  output  version  and  a  simpler  construction  than  a  hyb’id 
tube  The  theoretical  design  predictions  are  compared  wth  the 
practical  results  Author 


N77-22362#  AEG  Telefunken.  Ulm  (West  Germany1 

A  HIGH  POWER  PIN  DIOOE  PHASE  SHIFTER  IN  X-BAND 
WAVEGUIDE 

C  H  Hamilton  In  AGARD  New  Devices  Tech  and  Systems 
in  Radar  Feb  197  7  13  p  *efs  'For  primary  document  see 
N77  22346  73-32) 

Avail  NTIS  HC  A25/MF  A01 

A  new  type  of  polarisation  phase  shifter  is  described  whicn 
was  developed  for  a  hebou*  radar  It  employs  the  inherent 
reactance  of  the  PIN  diode  m  a  loaded  line  type  structure  to 
produce  the  desired  phase  shift  Low  impedance  ridged  waveguide 
and  large  volume  diodes  are  used  resulting  »n  a  design  capable 
of  considerably  higher  power  handling  capacity  than  has  so  far 
been  reported  for  diode  phase  shifters  in  X-band  At  the  same 
time  the  advantages  of  fast  switching  and  low  temperature 
sensitivity  compared  with  presently  available  ferrite  phase  shifters 
were  retained  Author 


N77-22353#  Lignes  Telegraphiques  et  Telephomques  Conflans 
Sainte  Hononne  (France)  Dept  Hyperfrequence 

NEW  HYPERFREQUENCY  EMISSION  PLUG  IN  UNIT 
RECEPTION  FOR  MILLIMETER  RADAR  WAVES  [NOU 
VEAUX  SOUS  ENSEMBLES  HYPERFREQUENCE  EMIS 
SION  RECEPTION  POUR  RADARS  AUX  ONDES  MILLIME 
TRIQUES) 

B  Chiron  J  R  Mahieu  and  M  Fache  In  AGARD  New  Devices 
Tech  and  Systems  in  Radar  Feb  1977  14  p  In  FRENCH 

(For  primary  document  see  N77 -22346  13-32) 

Avail  NTIS  HC  A25/MF  A01 

The  utilization  of  centimeter  waves  in  microelectronic 
technology  is  discussed  which  permits  the  suppression  of  coupling 
elements  the  diminishing  of  tuning  and  reduction  of  cl.'tter  A 
dielectric  resonator  in  which  the  temperature  is  stab..<zed  is 
examined  Transl  by  B  B 


N77  22364#  Royal  Radar  Establishment  Malvern  (England) 

A  SURVEY  OF  THE  USE  OF  SURFACE  WAVE  DEVICES 
IN  RADAR  SYSTEMS 

J  D  Mames  and  t  G  S  Paige  In  ACARD  New  Devices 
Tech  and  Systems  in  Radar  Feb  1977  13  p  refs  (For  primary 
document  see  N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

During  the  past  decadrv  surface  acoustic  wave  devices  have 
emerged  as  important  signal  processing  components  which  are 
particularly  well  suited  to  radar  The  range  of  components  which 
were  developed  and  their  applications  in  radar  were  reviewed 
There  were  several  significant  achievements  most  notable  among 
them  being  the  establishment  of  the  use  of  SAW  dispersive 
delay  lines  as  the  method  for  waveform  generation  and  matched 
filtering  in  pulse  compression  systems  Author 
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N7 7 -22355#  Lincoln  Lab  Mass  Ins!  of  Tech  Lexingtor. 

ANALOG  MEMORY  CORRELATORS  FOR  RADAR  SIGNAL 
PROCESSING 

Ernest  Stern  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  197  7  13  p  refs  Sponsored  in  part  by  the  Army 

and  ARPA  (For  primary  document  see  N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

Acoustoelectric  convolvers,  memory  correlators  and  coherent 
integrators  are  being  developed  for  spread  spectrum  communica¬ 
tion  and  radar  systems  Perfoimance  details  of  each  of  these 
devices  is  given,  and  their  potential  utility  for  radars  is 
assessed  Memory-correlators  were  realized  which  perform  the 
functions  of  storing  a  reference  waveform  for  a  time  interval  as 
long  as  50  msec,  and  of  cross-correlating  subsequent  signals 
with  the  stored  reference  In  a  radar,  a  sample  of  the  transmitted 
pulse  is  stored  in  the  device,  and  radar  echoes  from  targets 
subsequently  correlate  with  a  sample  of  the  actual  transmitted 
signal  Author 

N77  22356#  Siemens  A  G  .  Munich  (West  Germany) 
MU-FILTERS  USING  SERIAL  ANALOGUE  MEMORIES 

W  Kothmann  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  10  p  (For  primary  document  see  N77-22346 
13-32) 

Avail  NTIS  HC  A25/MF  A01 

An  attempt  was  made  to  extend  the  attainable  dynamic 
range  of  the  filters  for  a  given  signal  resolution  by  suitable 
modification  of  the  transfer  function  by  splitting  into  subsystems 
and  by  suitably  combining  the  subsystems  with  each  other  By 
limiting  the  costly  arithmetic  units  to  the  absolutely  necessary, 
an  endeavour  was  made  to  arrive  at  solutions  with  the  minimum 
number  of  components,  with  low  dissipations  and  maximum  circuit 
transparency  By  using  recently  developed  technologies,  attempts 
were  made  to  obtain  solutions  requiring  less  space  and  less 
power  with  simultaneously  increased  filter  operating  speed  In 
this  context,  it  was  possible  to  .ncrease  the  speed  of  A/D 
converters,  which  represent  the  weakest  link  in  a  digital  MTI 
filter,  and  favorable  solutions  were  found  for  the  design  of 
multipliers  in  the  filter  sections  Author 

N77-22357#  Selema  SpA.  Rome  (Italy) 

A  REAL  TIME  FFT  PROCESSOR  FOR  RADAR 

A  Costanzi.  S  Diouonzo.  G  Galati.  and  P  Neri  In  AGARD 
New  Devices.  Tech  and  Systems  in  Radar  Feb  1977  9  p 

refs  (For  primary  document  see  N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

The  general  features  of  FFT  (Fast  Fourier  Transform)  algorithm 
are  briefly  exposed,  and  the  behavior  of  an  FFT  processor  in 
data  filtering  is  summarized  The  problems  connected  to  FFT 
processing  in  pulse- D oppler  radars  are  described  The  FFT 
processor's  prototype  and  its  testing  procedures  are  briefly 
described  Author 

N77-22358#  EMI  Electronics  Ltd  ,  Feltham  (England) 

DIGITAL  PROCESSING  TECHNIQUES  AND  EQUIPMENT 
A  REVIEW 

P  V  Coates  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  9p  refs  (For  primary  document  see  N77-22346 
13-32) 

Avail  NTIS  HC  A25/MF  A01 

Advances  in  semi-conductor  technology  are  continually 
opening  new  areas  of  application  for  digital  systems  One  of 
these  areas  is  in  the  processing  of  video  information  derived 
from  radar  and  other  sensors  prior  to  its  display  The  data  format 
and  the  visual  image  are  modified  and  synthetic  information  is 
inserted,  either  externally  or  internally  generated,  by  the  use  of 
digital  techniques  This  enables  an  operator  to  obtain  more  useful 
information  in  a  shorter  time  than  was  possible  by  displaying 
the  image  directly  from  the  sensor  output  Some  of  these 
techniques  are  described  together  with  simple  block  diagrams 
of  various  equipment  which  perform  this  processing  A  versatile 
digital  equipment  is  described  which  uses  a  microprocessor  to 
enable  the  single  machine  to  be  used  to  perform  a  wide  variety 
of  algorithms  on  the  video  outputs  from  many  different  sensors, 
m  real  time,  by  means  of  simple  software  modifications  Author 

N77-22369#  Shape  Technical  Center.  The  Hague  (Netherlands) 

DESIGN  AND  FIELD  TESTING  OF  A  DIGITAL  AREA 
MTI- PLOT  EXTRACTOR 

J  Dekker  In  AGARD  New  Devices  Tech  and  Systems  in 
Radar  Feb  1977  15  p  refs  (For  primary  document  see 

N77  22346  13  32) 

Avail  NTiS  HC  A25/MF  A01 


A  non  supervised  non  parametric  learning  algorithm  es 
described  which  incorporated  m  an  automatic  radar  data 
extraction  system  has  the  ability  to  maintain  a  given  constant 
false  late  in  an  a  priori  unknown  and  changing  clutter  and 
interference  environment  The  actual  performance  of  a  thus 
implemented  extraction  system  is  demonstrated  by  the  results 
of  operational  field  tests  and  by  a  senes  of  long  term  extracted 
plot  histones  of  recorded  video  signals  from  a  variety  of  radar 
stations  in  Europe  Author 

N 77  22360#  Lincoln  Lab  .  Mass  Inst  of  Tech  .  Lexington 

MOVING  TARGET  OETECTOR.  AN  IMPROVED  SIGNAL 
PROCESSOR 

C  E  Muehe  In  AGARD  New  Devices,  Tech  and  Systems  in 
Radar  Feb  1977  9p  refs  (For  primary  document  s^e  N77  22346 
13  32) 

(Contracts  F 1 9628  76  C  0002  DOT  FA72WAI  242) 

Avail  NTIS  HC  A25/MF  A01 

A  three-year  program  directed  toward  radar  improvements 
in  an  automated,  air  traffic  control  environment  has  successfully 
produced  a  practical  radar  signal  processor  which  overcomes 
clutter  effects  and  provides  automatic  acquisition  and  tracking 
of  all  aircraft  within  the  radar  antenna's  field  of  view  The  new 
digital  processor,  called  the  Moving  Target  Detector  (MTD)  was 
carefully  evaluated,  both  theoretically  and  experimentally  on  an 
S  band  Airport  Surveillance  Radar  The  MTD  radar  exhibits  a 
50  dB  improvement  factor  m  ground  clutter  a  subweather  visibility 
better  than  12  dB.  and  complete  elimination  of  second-time- 
around  echoes  A  ground  clutter  map  gives  the  radar  super  - 
and  intra-clutter  visibility  even  on  tangential  aircraft  (zero  radial 
velocity)  Author 

N77  22361#  Rome  Air  Development  Center  Griffiss  AFB.  NY 

LOW  ANGLE  TRACKING  TECHNIQUE 

Kenneth  C  Stiefvater  In  AGARD  New  Devices.  Tech  and 
Systems  in  Radar  Feb  1977  21  p  refs  <For  primary  document 
see  N77  22346  !  1  32) 

Avail  NTIS  HC  A25/MF  A01 

The  process  enables  the  radar  to  track  targets  in  elevation 
in  the  low  angle  region  between  one  beam  width  and  the  horizon 
The  technique  uses  the  array  facility  to  form  two  beams  and  a 
two-channel  receiver  system  which  forms  the  ratio  of  the  signals 
from  each  beam  By  design,  this  ratio  is  proportional  to  target 
elevation  angle  The  antenna  patterns  are  designed  to  suppress 
the  multipath  signal  energy,  but  residual  image  signal  energy 
entering  the  receiver  is  processed  with  the  target  signal  without 
degradation  of  system  performance  This  technique  was  imple¬ 
mented  and  tested  on  an  overwater  range  using  an  aircraft  as 
the  test  target  to  gather  data  and  evaluate  system  performance 
under  varying  reflective  surface  conditions  The  system  operated 
at  5  5  MHz  and  used  a  12-foot  array  aperture  Author 

N77-22362#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Oberpfaffenhofen  (West  Germany) 

RADAR  CROSS  SECTION  ANALYSIS  AND  TARGET 
IMAGING  FROM  THE  OOPPLER  INFORMATION  IN  THE 
RADAR  ECHO 

G  Graf  In  AGARD  New  Devices.  Tech  and  Systems  in  Radar 
Feb  1977  8  p  refs  (For  primary  document  see  N77-22346 

13-32) 

Avail  NTIS  HC  A25/MF  A01 

The  Doppler  frequency  spectrum  of  the  radar  echo  from  * 
rotating  target  with  high  resolution  yields  the  distribution  of  the 
scattering  centers  in  a  cross  range  direction  The  relation  between 
Doppler  spectra  and  the  location  of  the  scattering  centers  on  a 
target  is  discussed  and  the  optimum  aspect  angle  window 
(integration  time)  that  yields  optimum  resolution  in  the  spectrum 
is  given  Some  experimental  results  show  that  Doppler  frequency 
analysis  is  a  useful  tool  in  the  analysis  of  the  scattering  properties 
of  complicated  targets  Author 

N77  22363#  Thomson-CSF,  Maiakoff  (France) 

LATERAL  BEAM  RADAR  UTILIZING  A  SYNTHETIC  AN 
TENNA  [RADAR  A  FAISCEAU  LATERAL  UTILISANT  UNE 
ANTENNE  SYNTHETIQUE] 

J  Genuist  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  15  p  In  FRENCH  (For  primary  document 

see  N77-22346  13-32) 

Avail  NTIS  HC  A25/MF  A01 

Utilization  of  lateral  beam  radar  to  obtain  a  high  resolution 
-mage  is  discussed  A  chart  of  definition  is  provided  to  identify 
natural  and  artificial  topographical  details  of  the  region  an  aircraft 
is  flying  over  Transl  by  B  B 
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N77  22364#  Admiralty  Surface  Weapons  Establishment 
Portsmouth  (England) 

RADAR  TRACK  EXTRACTION  SYSTEMS 

A  L  C  Quigley.  J  E  Holmes  and  R  J  Turmtcliffe  In  AGARD 
New  Devices  Tech  and  Systems  in  Radar  Feb  1977  19  p 

refs  (For  primary  document  see  N7  7  22346  13  32) 

Avail  NTIS  HC  A25/MF  AO! 

The  mam  constituents  of  a  largely  automatic  radar  track  while 
scan  system  are  described  It  contains  a  plot  extractor  clutter 
map  stationary  plot  filter  and  automatic  tracking  software  The 
system  is  designed  to  operate  in  high  false  alarm  conditions 
without  fonnation  of  false  tracks  The  clutter  map  is  used  to 
select  the  optimum  video  for  processes  by  the  plot  extractor 
which  is  of  fairly  conventional  design  usmg  cell  averaging  CFAR 
arid  single  level  quantisation  The  plot  extractor  output  has  the 
maionty  of  land  clutter  removed  by  the  stationary  plot  filter  and 
remaining  plots  are  used  in  the  formation  and  updating  of  tracks 
The  track  updating  algorithms  are  based  on  adaptive  Kalman 
filters  with  various  arithmetic  simplifications  for  efficient  computer 
processing  Author 

N77-22365#  AEG  Telefunken.  Ulm  (West  Germany) 

PLOT  EXTRACTOR  AND  DATA  PROCESSING  EQUIPMENT 
FOR  A  MOBILE  HIGH  RESOLUTION  3D  PENCIL  BEAM 
RADAR 

Ing  Heinz  Ebert  In  AGARD  New  Devices.  Tech  and  Systems 
in  Radar  feb  (977  T2  p  refs  (For  primary  document  see 
N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

The  principle  of  sequential  3D  scanning  of  the  airspace  by 
means  of  a  pencil-beam  antenna  pattern,  for  reasons  of  complexity 
is  particularly  suited  for  a  highly  mobile  30  air  surveillance  radar 
of  high  resolution  Advanced  radar  concepts  of  this  type  are 
usmg  antennas  with  simultaneous  electronic  and  mechanical  beam 
scanning  For  plot  extraction,  a  procedure  specially  tailored  to 
pencil-beam  scanning  and  having  the  following  basic  features  is 
used  (1)  signal  amplitude  evaluation.  (2)  target  detection  wrthm 
the  elevation  scan  (sliding  window),  and  13)  center  azimuth 
determination  by  means  of  an  associative  processor  Author 

N77  22366#  ITT  Gilfillan.  Inc  .  Van  Nuys.  Calif 

TECHNfQUES  FOR  AUTOMATIC  TARGET  DETECTION  IN 
SCANNING  3-D  RADAR 

D  E  Hammers  In  AGARD  New  Devices.  Tech  and  Systems 
in  Radar  Feb  1977  21  p  refs  (For  primary  document  see 

N77  22346  13-32) 

Avail  NTIS  HC  A25/MF  AOt 

Rigorous  methods  are  presented  for  characterizing  and 
analyzing  sliding  gate,  automatic  target  detection  functions  for 
3-D  scanning  radars  Established  detection  techniques  do  not 
accurately  apply  to  this  problem  since  they  do  not  account  for 
correlation  properties  associated  with  the  sliding  action  of  the 
gate  in  relation  to  the  azimuth-elevation  hit  pattern  A  typical 
approach  considered  Monte  Carlo  computer  simulation  to 
iteratively  derive  the  best  automatic  target  detection  function 
However,  this  method  can  incur  excessive  computer  time  and 
manhours  if  the  model  has  not  been  initially  derived  in  considera 
tion  of  correlation  properties  of  the  sliding  gate  Through  a 
stochastic  difference  equations  approach,  it  is  shown  that  the 
desired  detection  function  is  a  Markov  process  and.  as  such,  it 
is  systematically  derived  relative  to  maximt'ing  target  sensitivity 
relative  to  false  alarm  requirements  As  a  result  overall  radar 
performance  and  implementation  costs  are  quickly  assessed 
leaving  the  investigation  of  scan  modulation  losses  and  target 
location  accuracy  to  the  more  extensive  resources  required  by 
the  process  of  simulation  Performance  curves  and  design 
methodology  are  generated  for  some  particular  examples  for 
various  target  models  Author 

N77-22367#  Thomson  CSF.  Malakoff  (France) 
NONPARAMETRIC  TESTS  APPLIED  TO  RADAR  [TESTS 
NON  PARAMETRIQUES  APPLIQUES  AU  RADAR] 

R  Carre  In  AGARD  New  Devices.  Tech  and  Systems  in  Radar 
Feb  1977  7  p  In  FRENCH  IFor  primary  document  see 

N77  22346  13-32) 

Avail  NTIS  HC  A25/MF  AO! 

The  use  of  nonparametric  tests  in  treating  radar  permits  the 
reception  of  a  constant  false  alarm  independent  of  the  potency 
or  form  of  distribution  of  clutter  Optical  radar  is  sampled  and 
numerically  coded  Values  are  stored  in  a  memory  on  four 
successive  repetitions  The  test  consists  of  analyzing  selected 
signals  in  a  gliding  window  Strong  signals  are  compared  to 
determine  the  presence  of  a  target  Performances  are  compared 


with  those  dtmng  classic  tests  and  show  that  independence  from 
noise  characteristics  is  acquired  without  loss  o*  important 
information  Tiansl  by  B  B 

N77  22368#  Foischungsmstitut  fuer  Hochfrequen/physik 
Werthhoven  (West  Germany) 

PROBLEMS  OF  ADAPTIVE  SIDELOBE  SUPPRESSION 

G  R  es  and  K  Kiuecker  In  AGARD  New  Devices  Tech  and 
Systems  in  Radar  Feb  1977  1  1  p  refs  (For  primary  document 
see  N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  AOl 

investigations  dealing  with  decorrelation  effects  in  a  subop 
timal  spatial  filter  for  adaptive  interference  suppression  are 
presented  Degradation  caused  by  decorrelation  is  partly 
determined  by  the  antenna  configuration,  partly  by  mismatch 
between  the  receiving  channels  Additional  degradation  caused 
by  the  target  signal  and  by  correlator  offset  errors  in  the  adaptive 
contiol  loops  are  discussed  too  Results  of  a  special  expenmen 
tal  system  are  also  given  Author 

N 77  22369#  Royal  Signals  and  Radar  Establishment  Malvern 
(England) 

PHASE  COMPARISON  MONOPULSE  APPLIED  TO  SE 
CONDARY  SURVEILLANCE  RADAR 

Brian  A  Wyndham  In  AGARD  New  Devices  Tech  and  Systems 
in  Radar  Feb  1977  18  p  refs  (For  pnmary  document  see 

N77  22346  13  32) 

Avail  NTIS  HCA25/MFA01 

Developments  in  future  ivilian  Secondary  Surveillance  Radar 
(SSR)  Systems  are  being  aimed  at  increasing  the  amount  as 
well  as  the  integrity  ot  information  exchanged  between  the  ground 
station  and  the  mleno gated  aircraft,  while  reducing  the  actual 
interrogatin'  rate  to  the  minimum  necessary  for  reliable 
perform arm-  The  ultimate  reduction  would  be  to  a  single 
interrogat  or!  rvnde  cdy  in  the  expected  direction  of  an  aircraft 
Such  extreme  measures  reduce  the  overall  interference  problem 
and  improve  message  reliability,  but  make  it  necessary  to  adopt 
some  technique  for  az'muth  measurement  other  than  the  sliding 
window  plot  extractor  usually  used  The  simplest  solution  to  the 
problem  is  the  use  of  monopulse  designed  to  yield  off  axis 
measurements  o<  the  azimuth  of  transponder  signals  A  brief 
discussion  along  w.rh  the  results  of  the  initial  phase  of  the 
experiments  aimed  at  comparing  the  peiformance  of  alternative 
processes  are  also  reported  Author 


N77-2237 0#  Sooete  d  Etudes  et  de  Constructions  Electromques. 
Pans  (France) 

IFF  IDENTIFICATION  IN  ZONES  WITH  HIGHLY  CONCEN 
TRATED  INTERROGATION  (IDENTIFICATION  IFF  DANS 
LES  ZONES  A  FORTE  CONCENTRATION  D'INTER 
ROGATEUBS] 

F  X  Pruvot  In  AGARD  New  Devices  Tech  and  Systems  m 
Radar  Feb  1977  10  p  refs  In  FRENCH  'For  primary  document 
see  N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

The  limitations  of  the  secondary  surveillance  lariat  system 
are  presented  Theoretical  study  of  different  configuration  zones 
of  a  strong  concentration  of  interrogators  permits  the  appioximate 
evaluation  of  the  importance  of  perturbations  affecting  a  given 
surveillance  network  Some  of  the  following  are  also  discussed 
(1)  response  rate  of  the  responder  (2)  failures  and  (3'  elementary 
treatment  of  responses  Trans!  by  B  B 


N77-22371#  Manchester  Univ  (England)  Dept  of  Electrical 
Engineering 

THE  CASCADE  REALIZATION  OF  Mil.  FILTERS  WITH 
STAGGERED  P.R.F  AND  TIME  VARIABLE  WEIGHTS 

H  W  Thomas  and  T  M  Abram  In  AGARD  New  Oevices. 
Tech  and  Systems  in  Radar  Feb  197  7  15  p  refs  (For  pnmary 
document  see  N7  7  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

Non  uniform  sampling  is  used  in  conjunction  with  time  varying 
coefficients  in  M  T  I  filters  to  extend  the  first  blind  speed  of  the 
system,  without  degradation  of  the  stopband  A  *  transform  matrix 
notation  is  introduced  which  leads  to  a  concise  representation 
of  cascaded  time  varying  filter  sections  li  is  shown  that  the 
cascade  realization  has  certain  advantages  in  terms  of  sensitivity 
w.  arithmetic  wordlength  and  a  step-by  step  design  procedure 
f rr  such  filters  is  described  The  design  of  each  section  is  based 
cm  the  determrnahon  of  coefficients  to  locate  zeros  in  the  z  plane 
for  optimum  rejection  of  the  clutter  spectrum  Author 
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N77-22372*#  Kansas  Umv .  Lawrence  Remote  Sensing 
Lab 

POOR  RESOLUTION  SATELLITE  OBSERVATIONS  OF 
RADAR  RETURN  FROM  NORTH  AMERICA.  BRAZIL  AND 
THE  OCEANS 

Richard  K  Moore.  Arun  Sobti  (Motorola.  Inc  .  Schaumburg.  Ill  ). 
and  James  D  Young  (General  Dynamics,  Ft  Worth.  Texas)  In 
AGARD  New  Devices.  Tech  and  Systems  in  Radar  Feb  1977 
19  p  refs  (For  primary  document  see  N77  22346  13  32) 
(Contracts  NAS9  13331  NAS9  13642) 

Avail  NTIS  HC  A25/MF  A01 

The  13  9  GHz  radar  scatterometer  on  Skylab  produced 
statistics  of  radar  returns  from  thousands  of  points  in  North 
America  and  Brazil,  as  well  as  from  the  oceans  The  resolution 
cell  of  the  system  varied  from  about  1 1  km  in  diameter  at 
vertical  incidence  to  20  by  30  km  at  50  deg  incidence  Although 
these  cells  are  larger  than  the  preprocessing  cells  to  be  expected 
from  spacecraft  synthetic  aperture  radars  they  are  at  least  as 
comparable  with  such  cells  as  are  the  observation  cells  when 
aircraft  radars  are  used  Results  are  presented  both  in  terms  of 
composite  statistics  for  North  America.  Brazil,  and  the  oceans, 
and  in  terms  of  statistics  for  particular  classes  of  terrain  Both 
vertical  and  horizontal  polarization  data  are  presented  for  the 
land,  and  cross-polarized  measurements  are  presented  as  w ell 
as  for  the  sea  Correlations  are  indicated  for  the  returns  at  different 
angles  and  polarizations  Author 

N77-22373#  Physics  Lab  RVO  TNO  The  Hague  (Netherlands) 

CHARACTERISTICS  OF  CLUTTER  AND  TARGETS  AT  X- 
AND  KU  BAND 

H  Sittrop  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  26  p  refs  (For  primary  document  see 

N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

The  radar  backscatter  of  the  sea  per  unit  area,  sigma  0 
and  the  rms  clutter  velocity  spread  are  described  versus  grazing 
angle  and  wind  velocity  by  an  experimental  model  A  thorough 
comparison  is  made  with  measurements  and  calculations  The 
obtained  results  justify  the  assumption  that  the  model  can  be 
used  in  the  so-called  near  grazing  and  in  the  plateau  region 
The  two  scatter  mechanism  of  Bragg  resonant  capillary  waves 
and  small  facets  overlaying  the  shorter  gravity  waves  is  discussed 
Characteristic  ratios  of  sigma  0  are  presented  versus  windvelocity 
A  multipath  Radar  Cross  Section  (RCS)  approximation  is  given 
in  a  closed  form  and  numerically,  for  a  variety  of  target  models 
and  clusters  Optimum  signal  to  clutter  ratios  are  discussed  for 
the  detection  of  buoys  by  shipping-traffic  Characteristics  of 
arbitrarily  chosen  target  clusters  are  simulated  and  typical 
discrepancies  between  clutter  and  target  scintillations  are 
demonstrated  The  influence  of  precession,  nutation,  and  rotation 
on  the  radar  backscatter.  due  to  irregularities  of  a  body  of 
revolution,  is  shown  Results  of  dynamic,  in  flight,  measurements 
and  simulations  based  on  static  measurements  are  included 
Clutter  and  target  model  application  may  contribute  in  finding 
an  optimum  combination  of  relevant  and  environmental  parame¬ 
ters  Author 


N77-22374#  Malibu  Research  Associates.  Santa  Monica.  Calif 
A  REAL  TIME  RADAR  ENVIRONMENT  SIMULATION 

G  E  Pollen  and  J  F  Walker  (Technol  Service  Corp .  Santa 
Monica.  Calif )  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  9  p  refs  (For  primary  document  see  N77  22346 
13-32) 

Avail  NTIS  HC  A25/MF  A01 

An  approach  to  radar  development  and  testing  us>ng  real  time 
signal  simulation  was  developed  and  successfully  demonstrated 
in  the  development  of  a  major  phased-array  radar  system  The 
concept  makes  use  of  a  real  time  Radar  Environment  Simulation 
System  IRESS)  to  serve  as  a  test  bed  for  the  development  and 
test  of  the  host  radar  The  RESS  generates  target  and  clutter 
environment  signal  returns  for  insertion  into  the  radar  front-end 
video  signal  stream  The  mam  feature  of  the  RESS  concept  is 
its  direct  application  of  realistic  target  and  clutter  models  to 
radar  testing  Complex  environmental  models  are  used  in  an 
off-line  general  purpose  computer  to  generate  signal  control  tapes 
which  are  used  in  an  on-line,  real-time  signal  simulation  unit 
The  on-line  system  is  interactive  with  the  radar,  i  e  .  it  generates 
signal  modulations  due  to  beam  scanning  and  transmitted 
waveform  in  realtime  on  cue  from  the  radar  transmission  Target 
characteristics  which  are  reflected  in  the  RESS  outputs  signals 
include  detailed  prescribed  trajectories,  and  RCS  fluctuation 
models  Over  100  independent  targets  can  be  generated  thus 
simulating  a  highly  complex  test  environment  Clutter  properties 


include  spectral  shapes  amplitude  fluctuation,  and  spacial 
non  homogenizes  Clutter  types  include  ground,  ram,  and  false 
targets  Author 

N77-2237&1  Shape  Technical  Center.  The  Hague  (Netherlands) 
RECONSIDERATION  OF  THE  TARGET  DETECTION  CRITER 
ION  BASED  ON  ADAPTIVE  ANTENNA  POLARIZATIONS 

A  J  Poelman  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  14  p  refs  (For  primary  document  see 

N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

The  target  detection  problem  is  reconsidered  taking  into 
account  the  polarization  state  of  the  target  backscattered  and 
interference  fields  Radar  object  backscattenng  m  terms  of  its 
scattering  matrix  was  reviewed  As  the  polarization  state  of  an 
electromagnetic  wave  is  a  carrier  of  information,  its  employment 
may  result  m  an  improved  target  detection  capability  of  the 
radar  system,  both  in  natural  and  man-made  interference 
environments  Adaptive  suppression  of  unwanted  signals  by  means 
of  proper  matching  of  the  antenna  polarizations  at  transmit  and 
receive  is  considered  along  with  consequent  improvement  in 
average  target  signal  power  to  average  unwanted  signal  power 
ratio  at  the  input  of  the  detection  receiver  As  the  adaptive 
schemes  require  significant  digital  processing,  the  applicability 
in  particular  in  those  areas,  where  a  limited  number  of  radar 
cells  need  to  be  treated  simultaneously,  eg  in  tracking  radars, 
is  studied  Author 

N77-22376#  Electromque  Marcel  Dassault.  St  Cloud  (France) 
A  METHOD  FOR  NUMERICALLY  CALCULATING  THE 
PROBABILITY  OF  DETECTING  FLUCTUATING  SIGNALS 
[METHOOE  DE  CALCUL  NUMERIQUE  DE  PROBABILITE 
DE  DETECTION  DE  SIGNAUX  FLUCTUANTS] 

P  Blondy  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  9  p  In  FRENCH  (For  primary  document  see 
N77-22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

The  following  methods  for  the  calculation  of  probability 
detection  were  examined  (1)  approximation  by  the  Gram  Charlier 
series.  (2)  inversion  of  the  characteristic  function  by  discrete 
Fourier  transformation;  and  (3)  inversion  of  the  characteristic 
function  by  the  calculation  of  residue  Transl  by  B  B 

N77-22377#  ITT  Gilfillan.  Inc  .  Van  Nuys.  Calif 
SIMULATION  OF  A  RADAR  TRACKING  A  GLINTING 
AIRCRAFT  TARGET  IN  A  MULTIPATH  ENVIRONMENT 

Jay  H  Landreth  In  AGARD  New  Devices.  Tech  and  Systems 
in  Radar  Feb  1977  23  p  refs  (For  primary  document  see 

N77-22346  13-32) 

Avail  NTIS  HC  A25/MF  A01 

Models  of  a  radar,  the  target,  and  the  terrain  are  developed 
for  the  Fresnel  field  range  so  that  a  radar  designer  can  optimize 
a  radar  when  tracking  is  required  at  short  ranges  near  the  ground 
Those  features  of  the  radar  that  effect  target  information  or  the 
processing  of  it  are  part  of  the  radar  model  The  target  is  assumed 
to  be  an  ensemble  of  simple  shaped  scatterers  while  the  roughness 
of  the  terrain  is  represented  by  a  statistically  rough  surface  and 
a  slightly  rough  surface  A  coherent  time  summation  of  the  signals 
received  from  the  direct  anu  indirect  signal  paths  are  formed 
into  a  range  facsimile  of  the  real  signal  A  two  channel  receiver 
and  processor  were  emulated  to  process  the  data  An  application 
of  the  model  was  developed  into  a  computer  simulation  in  which 
a  pencil  beam  radar  employs  three  dimensional  tracking  Author 


N77-22378#  Lincoln  Lab  ,  Mass  Inst  of  Tech  .  Lexington 

COHERENT  INFRARED  RADAR 

Robert  H  Kingston  and  Leo  J  Sullivan  In  AGARD  New  Devices 
Tech  and  Systems  in  Radar  Feb  1977  8  p  refs  Sponsored 

by  ARPA  (For  primary  document  see  N77  22346  13-32) 

Avail  NTIS  HC  A25/MF  A01 

A  coherent  radar  system  operating  at  a  wavelength  of  10  6 
micrometers  or  approximately  0  01  mm,  using  an  ultra  stable 
C02  laser  oscillator  and  one  kilowatt  amplifier  is  described 
Although  limited  to  clear  weather  conditions,  the  high  Doppler 
sensitivity.  2  kHz/cm/sec.  and  narrow  beamwidth.  10  mi- 
croradians  result  in  extremely  precise  velocity  and  angle 
measurements  The  critical  components  of  the  system  are  reviewed 
as  well  as  the  special  properties  and  techniques  peculiar  to  this 
wavelength  region  The  overall  system  is  described  as  well  as 
recent  experiments  utilizing  the  retroreflector  equipped  GEOS  C 
satellite  Author 
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N77-22379#  Compagme  industnelle  des  Lasers  (France) 

LASER  APPLICATIONS  IN  RADAR  TECHNIQUES  [APPLI 
CATIONS  OU  LASER  OANS  LE  DOMAINE  DES  TECH 
NIQUES  RADAR! 

P  Trevoux  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  10  p  refs  In  FRENCH  (For  primary  document 
see  N77  22346  13  32) 

Avail  NTIS  HC  A25/MF  A01 

Laser  applications  are  described  for  the  following  (1)  guidance 
on  a  target  indicated  by  a  laser.  12)  aircraft  trajectory  with 
automatic  puisuit.  and  (3)  the  direction  and  the  pursuit  of  low 
targets  in  the  center  of  anti  aerial  defense  Transl  by  B  B 


N77-22380#  Norden.  Norwalk  Conn 
MILLIMETER  WAVE  MONOPULSE  TRACK  RADAR 

Lester  H  Kosowsky,  Kenneth  L  Koester,  and  Robert  S  Graztano 
In  AGARD  New  Devices,  Tech  and  Systems  in  Radar  Feb 
1977  17  p  refs  (For  primary  document  see  N77  22346  13-32) 
Avail  NTIS  HC  A25/MF  A01 

A  high  accuracy  millimeter  wave  monopulse  radar  was 
developed  for  use  in  high  resolution  tracking  applications  The 
system  utilizes  a  real  aperture  millimeter  wave  antenna  transmit 
ting  a  medium  power  noncoherent  narrow  pulse  An  analysis  of 
attenuation  and  backscatter  in  adverse  weather  conditions 
indicates  that  against  a  10  square  meter  target,  a  range  of 
10  km  may  be  obtained  in  clear  air  and  4  8  km  in  4  mm/hr  or 
ram  A  description  of  the  system  configuration  is  given  together 
with  currently  available  experimental  data  Accuracies  of  better 
than  1  0  mr  were  achieved  Author 

N77 -22381#  Forschungsinstitut  fuer  Funk  und  Mathematik. 
Werthoven  (West  Germany) 

THE  ELRA  PHASED  ARRAY  RADAR  WITH  AUTOMATIC 
PHASE  ADJUSTMENT  IN  PRACTICE 

G  Hueschelrath  and  W  Sander  In  AGARD  New  Devices. 
Tech  and  Systems  in  Radar  Feb  1977  1  1  p  refs  (For  primary 
document  see  N77  22346  13-32) 

Avail  NTIS  HC  A25/MF  A01 

The  Electronic  Steerable  Radar  system  is  described  along 
with  presently  implemented  parts  First  experimental  results  are 
also  given  Author 

N77-22382#  BDM  Corp  .  Albuquerque.  N  Mex 

WIDEBAND  RADAR  IMAGING  AND  SIGNAL  PROCESSING 
ARRAY 

Jiunn  S  Yu  and  David  T  Bailey  In  AGARD  New  Devices 
Tech  and  Systems  in  Radar  Feb  1977  30  p  refs  (For  primary 
document  see  N77-22346  13-32) 

(Contracts  F30602  73  C-0343.  F30602-73-C  01  10) 

Avail  NTIS  HC  A25/MF  A01 

Wideband  coherent  radar  is  capable  of  high  resolution  target 
imaging  Similar  to  synthetic  aperture  radars  used  in  terrain 
mapping,  the  analytical  formulation  of  space-object  scattering 
and  imaging  are  developed  Three  targets  are  selected  to  obtain 
their  backscattering  fields  in  computer  simulation  Complex  signal 
and  spectral  densities  are  then  used  to  perform  the  image 
synthesis  procedure  based  on  the  Woodward  method  Numerical 
examples  are  given  to  demonstrate  resolution  capability  and  image 
enhancement  The  dispersive  radiation  field  of  LP  (Log  Periodic) 
antennas  are  also  described,  and  the  LP  signal  processing  models 
based  on  the  fractional  bandwidth  of  radiating  elements  are 
examined  Elemental  transfer  functions  of  narrow-band  signals 
are  developed  to  synthesize  the  overall  broadband  filter  function 
for  performing  pulse  compression  Compression  gams  for  signal 
energy  density  are  derived  using  the  LP  phase  model  Potential 
performance  of  combining  the  image  synthesis  and  LP -signal 
processing  are  briefly  discussed  in  terms  of  signal  resolutions, 
frequency  agility,  and  waveform  diversity  Author 

N77-22383#  Selema  SpA.  Rome  (Italy) 

MULTIBEAM  MONOPULSE  ARRAY  ANTENNA  WITH 
INDEPENDENT  ELEVATION  BEAM  SCANNING 

B  Palumbo  and  A  Cucci  In  AGARD  New  Devices.  Tech  and 
Systems  in  Radar  Feb  1977  21  p  refs  (For  primary  document 
see  N77  22346  13-32) 

Avail  NTIS  HC  A25/MF  A01 

The  antenna  solution  was  chosen  after  a  trade-off  study 
and  experimental  verification  of  the  achievable  performances  The 
antenna  beams  are  independently  s* .  led  in  elevation  and 
independent  optimization  of  the  sum  and  difference  illumination 
distribution  for  high  performance  monopulse  operation  is  provided 
Use  is  made  of  an  RF  matrix  comprising  a  center  dual  series  feed 


network  for  each  beam  Diode  and  ferrite  phase  shifters 
perform  the  scanning  of  the  beams,  each  in  its  angular  sector 
of  the  coverage  elevation  angle  A  set  of  stacked  linear  arrays 
of  radiating  elements,  each  fed  by  a  power  dividing  network,  in 
a  planar  array  configuration  is  utilized  for  the  asimuthal  beam 
forming  Author 

N77-22384#  Royal  Signals  and  Radar  Establishment  Malvern 
(England) 

SECONDARY  RAOAR  FOR  AIRFIELD  GROUND  MOVEMENT 
MONITORING 

H  N  Griffiths  In  AGARD  New  Devices.  Tech  and  Systems  m 
Radar  Feb  1977  19  p  Sponsored  in  part  by  the  Civil  Aviation 
Authority  (London!  (For  primary  document  see  N77  22346  13-32) 
Avail  NTIS  HC  A25/MF  A01 

Secondary  radar  is  used  for  the  in-flight  identification  of 
aircraft  An  extension  of  the  secondary  radar  technique  is 
suggested  for  the  identification  and  location  of  aircraft  taxymg 
on  the  airfield  surface  This  has  sufficient  positional  accuracy  for 
use  alone  or  for  the  labelling  of  a  high  definition  primary  radar 
display  of  airfield  ground  movements  The  results  of  trials  on  an 
airfield  site  are  discussed  and  experiments  to  determine  the  effects 
of  ground  reflections  and  aircraft  self  screening  are  described 
with  polar  diagrams  of  selected  aircraft  Accurate  position  finding 
using  trilateration  is  discussed  Author 

N77-22385#  Norwegian  Defence  Research  Establishment. 
Kjeller 

RADAR  WIND  MEASUREMENT  SYSTEM 

S  Rosenberg  In  AGARD  New  Devices.  Tech  and  Systems  in 
Radar  Feb  1977  9  p  ref  (For  primary  document  see  N77-22346 
13-32) 

Avail  NTIS  HC  A25/MF  A01 

An  all  solid  state  low  power  X  band  radar  for  wind  profile 
determination  in  the  lower  atmosphere  is  described  Measurements 
of  wind  velocity  and  direction  are  made  by  tracking  a  balloon  borne 
corner  reflector  Angle  tracking  is  performed  manually  with  the 
aid  of  the  angle  error  signal  which  is  presented  on  a  liquid 
crystal  display  A  Gunn  oscillator/lmpatt  amplifier  combination 
gives  a  1  to  2  W  output  which  is  biphase  modulated  using 
Barker  and  modified  Barker  codes  A  correlation  receiver  with 
double  IF  is  used  the  active  demodulation  being  performed  in 
the  second  mixer  Video  integration  is  performed  digitally  by  a 
microcomputer  which  also  guides  target  acquisition  and  range 
Hacking  Author 

N77-32377#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

EM  PROPAGATION  CHARACTERISTICS  OP  SURFACE 
MATERIALS  AND  INTERFACE  ASPECTS 

H  J  Albrecht,  ed  (Forschungsges.  fuer  Angew  Naturwtss  E 
V)  Jur,  1977  243  p  refs  Pertly  in  ENGLISH  and  FRENCH 
Pioceedmgs  of  Electromagnetic  Wave  Propagation  Panel 
Specialists  Meeting,  Istanbul.  18-19  Oct.  1976 
(AGARD  CP  208;  ISBN-92-835-0196  9)  Avail  NTIS 

HC  A11/MF  A01 

Electromagnetic  wave  propagation  through  the  atmosphere 
and  reflecting  off  the  earth  surface  was  examined  Surface 
characteristics,  propagation  in  interface  media,  and  global 
distribution  of  electromagnetic  waves  were  considered.  For 
individual  titles,  see  N77-32378  through  N7 7 -32391 

N77  32378#  Centre  National  d'Etudes  des  Telecommunications. 
Issy-les-Moulineaux  (France) 

ELECTROMAGNETIC  PROPERTIES  OF  WATER.  AT  FRE¬ 
QUENCIES  SELOW  1000  GHz.  AS  MET  IN  ITS  VARIOUS 
FORMS  AT  THE  SURFACE  OF  THE  EARTH 

P  M  Halley  In  AGARD  EM  Propagation  Characteristics  of 
Surface  Meter,  and  Interface  Aspects  Jun.  1977  61  p  refs 

In  ENGLISH  and  FRENCH  (For  primary  document  see  N77-32377 
23-32) 

Avail  NTIS  HC  A11/MF  401 

In  the  harmonic  condition,  the  application  of  e  relatively 
simple  theory  provided  satisfactory  results  Both  the  harmonic 
and  static  theories  were  closely  linked  to  a  water  molecule  model 
which  wee  folded  strongly  polar.  The  moat  widespread  homoge¬ 
neity  on  the  earth’s  surface  was  the  ocean.  Its  characteristics 
ere  quite  well  known  up  to  10  to  the  12th  power  Hz.  It  wes 
very  opaque  to  electromagnetic  waves  The  polar  ice  caps  were 
leas  homogeneous,  with  less  well  known  characteristics  up  to 
10  to  the  11th  power  Hz  only  Ice  at  low  temperatures  wes 
less  opaque  to  electromagnetic  waves  then  the  ocean.  Author 
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N77-3237«f  Bundesanstalt  fuer  Geowiasenschaften  und 
Rohstoffe,  Hennover  (West  Germany) 

RCV1KW  PAPER:  DCTERMI NATION  Of  THE  EARTH'* 
RESISTIVITY  SY  SURFACE  MEASUREMENTS 

H  Ffathe  In  AGARD  EM  Propagation  Char  act  ans  tics  of  Surface 
Mater  and  Interface  Aspects  1967  16  p  refs  (For  primary 

document  see  N77  32377  23  32) 

Avail  NTIS  HC  A11/MF  A01 

Analyzing  a  layered  earth,  regarding  its  resistivity  distribution 
down  to  several  hundred  meters  depth  is  no  problem  This  fact, 
often  not  well  known  in  neighbor  disciplines,  is  demonstrated, 
outlining  the  possibilities  and  limitations  of  the  methods  available. 
After  a  short  introduction  into  the  principle  of  geoelectncal 
sounding,  practical  results  are  shown  by  case  histones  from  some 
selected  parts  of  the  world  The  mam  conclusion  is  that  low 
resistivities  ( •  50  ohm  ml  predominate  at  the  surface  even  in 

and  areas  and  deserts  The  reason  for  this  surprising  fact  is  the 
clay  and  saline  component  within  the  top  layers  Author 

N77-323SO0  Kansas  Umv  Lawrence  Dept  of  Electrical 
Engineering 

ELECTROMAGNETIC  WAVE  PROPAGATION  FROM 
SOURCES  IN  COMPOSITE  MEDIA 

Albert  W  Biggs  In  AGARD  EM  Propagation  Characteristics  of 
Surface  Mater  and  Interface  Aspects  Jun  1977  9  p  refs 

(For  primary  document  see  N77  32377  23-32) 

Avail  NTIS  HC  A02/MF  A01 

Space  ground  and  surface  wave  expressions  were  developed 
for  a  four  layer  medium  The  four  layer  medium  consisted  of  an 
upper  layer  of  air  above  a  three  layered  earth  A  horizontal 
electric  dipole  antenna  was  the  source  considered  here.  Boundary 
conditions  and  Fourier  transforms  were  applied  to  the  Hartz  vector 
potential  wave  equations  m  each  layer  of  the  multilayer  terrain. 
Integral  expressions  for  the  horizontal  and  vertical  componets  of 
the  Hertz  vector  potential  were  found  for  each  layer  The  electric 
and  magnetic  fields  are  functions  of  the  media  parameters.  Surface 
wave  phenomena  were  observed  for  suitable  combinations  of 
layer  parameters  In  addition  to  material  variations,  the  frequency 
and  layer  depths  was  also  considered  Applications  to  buried 
thombic  antennas  and  traveling  wave  antennas  can  be  made 
with  the  preceding  resufts  Square  loop  antennas  were  also 
synthesized  When  arrays  of  buried  horizontal  antennas  were 
examined,  a  frequency  steerable  antenna  was  developed  Author 

N77-323S11  Lille  Univ  (France) 

RECENT  PROGRESS  IN  ELECTROMAGNETIC  PROCESSES 
IN  THE  DETECTION  OF  HETEROGENEITIES  [RECENT* 
PROGRES  DANS  QUELQUES  PROCEDES  ELECTROMAG 
NET1QUES  DE  DETECTION  D'HETEROGENEITES] 

M.  Cauterman.  P  Degauque.  B  DeMoulin.  and  R  Gabillard  In 
AGARD  EM  Propagation  Characteristics  of  Surface  Mater  and 
Interface  Aspects  Jun  1977  15  p  refs  In  FRENCH  (For 

primary  document  see  N77-32377  23-32) 

Avail  NTIS  HC  A1 1/MF  A01 

Recant  theoretical  progress  in  the  dipole-dipole  method  for 
detecting  electrical  resistivity  anomalies  is  discussed  In  the 
presence  of  an  anomalie.  an  analog  model  is  often  used  to 
interpret  measurements  8ecause  of  the  difficulties  encountered, 
three-dimensional  numeric  models  weie  developed  which  allow 
for  tha  influence  of  the  resistivity  anomalie  of  whatever  form, 
occuring  in  a  semi-homogeneous  medium  The  solution  is 
presented  in  a  system  of  integral  equations  which  verify  the 
electromagnetic  field  at  every  point  on  the  ground  By  reduction 
to  a  matrix  system,  a  numeric  solution  is  obtained  The  basic 
principles  are  explored  and  several  problems  used  to  illustrate 
the  theory  Author 


N7 7 -323S2*f  Kansas  Univ  Center  for  Research.  Inc..  Lawrence 
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VARIATIONS  OP  TEMPORAL  SPECTRAL  AND  ANGULAR 
RADAR  RACK  SCATTERING  COEFFICIENT  OP  VEGETA¬ 
TION 

Fawwaz  T  Ulaby  In  AGARD  EM  Propagation  Characteristics 
of  Surface  Meter  and  Interface  Aspects  Jun  1977  11  p  refs 
(For  primary  document  see  N77-32377  23  32) 

(Connects  NASS  10261;  NAS9- 14052) 

Avail  NTIS  HC  A11/MF  A01 

Results  of  an  experimental  program  is  reviewed  which  over 
the  pest  five  years  has  succeeded  in  documenting  the  variations 
of  the  radar  backscattering  coefficient  of  a  variety  of  crop  types 
as  a  function  of  time,  signal  frequency  (1-18  GHz),  angular  range 
(nadir  to  80  deg)  end  polarization  (HH.  W  and  HV)  The  systems 


were  the  microwave  active  spectrometers  (MAS),  one  MAS  system 
covers  the  1-8  GHz  band  and  tha  other  system  covers  the 
8-18  GHz  band.  Each  MAS  system  was  mounted  on  a  mobile 
truck  mounted  boom  and  was  operated  by  a  computer  controller 
To  date,  these  two  systems  have  acquired  over  3  million  data 
points  from  agricultural  crops,  bare  ground  and  trees  Author 


N77-323S3jjf  AEG-Telefunken.  Ulm  (West  Germany) 

AN  EMPIRICAL  MODEL  FOR  AVERAGE  SCATTERING 
CROSS  SECTION  COMPUTATIONS  FOR  LAND-  AND 
SEA-SURFACES 

W  Keydel  In  AGARD  EM  Propagation  Characteristics  of  Surface 
Mater  and  Interface  Aspects  Jun  1977  15  p  refs  (For 

primary  document  see  N77-32377  23-32) 

Avail  NTIS  HC  A1  1/MF  A01 

There  exists  no  physical  explanation  for  the  validity  of  the 
formula  byt  comparisons  with  measurements  show  that  good 
agreements  can  be  reached  and  that  the  formula  can  be  used 
for  clutter  computations  in  case  of  different  surfaces  and  over  a 
wide  frequency  range  The  model  contains  as  special  cases  some 
different  still  existing  models.  Lamberts  law  for  example  For  a 
horizontal  moving  radar  with  a  rotational  symmetrical  antenna, 
the  stated  model  leads  to  simple  solutions  for  the  spectral  density 
and  the  total  power  of  the  ground  clutter  The  spectra  density 
can  be  expressed  as  a  hypergeometric  senes  This  model  can 
be  useful  for  comparative  system  analysis  of  different  systems 
as  well  as  for  first  clutter  stimations  in  radar  system  design 

Author 

N77-323841  Polytechnic  Inst  of  New  York.  Farmmgdale 

GROUND  WAVE  PROPAGATION  IN  THE  PRESENCE  OF 
SMOOTH  HILLS  AND  DEPRESSIONS 

L  B  Fetsen  and  A.  Green  In  AGARD  EM  Propagation 
Characteristics  of  Surface  Mater  and  Interface  Aspects  Jun 
1977  13  p  refs  (For  primary  document  see  N77-32377  23-32) 
(Grant  DAHC04  75  G-0152) 

Avail  NTIS  HC  A 1 1/MF  A01 

To  gam  a  better  physical,  as  well  as  quantitative  understanding 
of  aspects  of  wave  propagation  on  a  concave  surface,  intensive 
studies  were  carried  out  on  the  simplest  prototype  configuration, 
the  intenor  of  a  perfectly  circular  cylinder  These  two  dimensional 
field  calculations,  corresponding  to  excitation  by  an  axial  (me 
source,  are  reviewed  A  peculiarity  of  the  cylindrical  geometry 
was  the  presence,  in  addition  to  the  whispering  gallery  modes, 
of  a  continuous  guided  mode  spectrum  which  arises  because  of 
spurious  reflections  from  the  radial  coordinate  origin  Elimination 
of  these  spurious  contributions  leads  to  an  asymptotic  field 
representation  in  terms  of  an  integral  which  can  be  manipulated 
so  as  to  exhibit  ray-optical  contributions,  whispenny  gallery  mode 
contributions,  a  mixture  of  these,  or  a  formulation  containing  a 
reduced  canonical  integral  analogous  to  the  Fock  integral  for 
convex  surfaces  The  most  effective  choice  depends  on  the 
parameters  of  the  problem  The  results  so  obtained  were 
generalized  to  apply  to  arbitrary  concave  surface  shapes  provided 
that  the  radius  of  curvature  changes  slowly  over  a  wavelength 
interval  The  validity  of  these  variable -curvature  solutions  was 
been  verified  by  comparison  with  exact  calculations  performed 
for  a  parabolic  contour  Author 


N77-323SSf  Saarland  Univ.  Saarbrucken  (West  Germany). 

THE  TRANSIENT  RESPONSE  OF  A  SLIGHTLY  ROUGH 
DIELECTRIC  SURFACE 

K  J  Langenberg  In  AGARD  EM  Propagation  Characteristics 
of  Surface  Meter  and  Interfaca  Aspects  Jun  1977  13  p  refs 
(For  primary  document  see  N77-32377  23  32) 

Avail:  NTIS  HC  A11/MF  A01 

The  source  of  the  electromagnetic  field  is  assumed  to  be  a 
vertical  electric  dipole  at  height  xi  above  the  surface  of  the 
plane  earth  with  arbitrary  time  varying  moment.  The  problem  of 
finding  the  transient  field  of  this  dipole  when  the  earth  is  allowed 
to  be  slightly  rough  is  solved  by  means  of  a  perturbation 
analysis,  repeated  application  of  integral  transforms,  and  their 
inversion  on  the  base  of  Cogniard's  method  with  the  modification 
of  de  Hoop.  Author 
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EFFECTS  OF  NOCTURNAL  GROUND- RASED  TEMPERA¬ 
TURE  INVERSION  LAVERS  ON  UNE-OF-SIOHT  RADIO 
UNKS 

L  Fehlhaber  and  H.  G  Giloi  In  AGARD  EM  Propagation 
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Characteristics  of  Surface  Mater  and  Interface  Aspects  Jun 
1977  14  p  refs  (For  primary  document  see  N77  32377  23-32) 
Avail  NTIS  HCA11/MFA01 

In  radio  relay  systems,  the  variations  of  transmission  loss 
caused  by  propagation  effects,  were  of  some  importance  These 
variations  occurred  in  the  shape  of  slow  fading  and  fast  or 
multipath  fading,  mostly  in  nighttime  A  model  of  the  ground 
based  inversion  is  presented,  that  explains  the  observed  effects 
not  only  qualitatively  but  to  some  extent  quantitatively,  so  that 
predictions  of  statistical  parameters  become  possible  Author 

N77-323S7#  Deutsche  Versuchsanstalt  fuer  Loft-  und  Raumfahrt. 
Oberpfaffenhofen  (West  Germany). 

EXPERIMENTAL  RESULTS  CONCERNING  THE  INFLUENCE 
OF  WAVE  PROPAGATION  ON  TELEMETRY  DATA  TRANS¬ 
MISSION  AT  230  MHa  COMPARED  WITH  2.3  GHx 

G  V  Mayer  In  AGARD  EM  Propagation  Characteristics  of 
Surface  Mater  and  interface  Aspects  Jun  1977  9  p  refs 

(For  primary  document  see  N77  32377  23  32) 

Avail  NTIS  HC  A11/MF  A01 

The  data  transmission  in  the  VHF  and  UHF  band  from  surface 
vehicles  to  a  fixed  receiving  station  was  studied  by  experiments 
in  different  kinds  of  terrain  In  broadband  systems,  as  used  for 
telemetry,  it  was  necessary  to  compare  not  only  the  received 
signal  power,  but  also  to  add  another  criteria  tor  the  transmission 
quality,  e  g  the  bit  error  rate  in  digital  systems  Thus  a  digital 
pulse  code  modulated  data  stream  was  simultaneously  transmitted 
in  both  bands  The  signal  strength  and  the  missed  frame 
synchronization  words  of  both  data  links  were  recorded  on  paper 
tapes  for  a  quick  look  analysis  A  magnetic  type  was  produced 
for  a  computer  comparison  of  each  piece  of  information  (bit) 
with  the  known  transmitted  bitpattern.  The  bit  error  rate  per 
data  frame  of  both  systems  was  then  correlated  Author 

N77-323SS#  Italian  Navy.  Spezia. 

SPECULATIONS  ON  MEDIA  INTERFACES  WITH  INTERES¬ 
TING  ELF  COMMUNICATIONS 

Giorgio  Tacconi  (Genoa  Umv )  In  AGARD  EM  Propagation 
Characteristics  of  Surface  Mater  and  Interface  Aspects  Jun 
1977  10  p  refs  (For  primary  document  see  N77-32377  23-32) 
Avail  NTIS  HC  A11/MF  A01 

Ionosphere,  atmosphere,  oceans,  earth's  crust,  etc  ,  represent, 
m  the  main,  a  set  of  layers  with  different  electrical  properties. 
The  influences  of  structures  and  behaviors  of  different  layers  on 
ELF  communications  were  examined;  and  some  theoretical 
approaches  to  propagation  were  reviewed,  taking  into  account 
certain  methodologies  assessed  for  a  particular  transmission 
channel,  i  e  the  acoustic  channel  Author 

N77-323S9#  Cologne  Univ.  (West  Germany). 

SATELLITE- BORNE  MONITORING  OF  ATMOSPHERIC  AND 
SURFACE  CHARACTERISTICS  AFFECTING  THE  PROPAGA¬ 
TION  OF  MICROWAVES  IN  THE  TROPOSPHERE 

E.  Raschke  In  AGARD  EM  Propagation  Characteristics  of  Surface 
Mater  and  Interface  Aspects  Jun  1977  4  p  refs  (For  primary 
document  see  N77  32377  23  32) 

Avail  NTIS  HC  A11/MF  A01 

Some  possibilities  were  examined  to  observe  and  monitor 
on  a  global  scale  such  atmospheric  and  surface  properties  which 
affect  the  propagation  of  microwaves  in  the  troposphere  These 
are  the  fields  of  atmospheric  temperature,  moisture,  pressure 
and  also  of  precipitating  clouds,  the  sea  state,  ice  and  snow 
cover,  and  the  soil  moisture.  A  manifold  of  satellite  techniques 
was  developed  in  the  last  years,  primarily  for  meteorological 
applications  They  may  provide  useful  information  for  estimating 
the  atmospheric  transfer  properties  for  the  microwave  region 
However,  the  existence  of  the  ducting  inversion  layers  near  the 
ground  might  be  only  indirectly  deductable  from  them.  Author 


N77 -32390#  Ludwig- Maximilians  Universitat,  Munich  (West 
Germany)  lost  fuer  Allgememe  und  Angewendte  Geophysik 

DISTRIBUTION  OF  ELECTRICAL  RESISTIVITY  ON  CONTIN 
ENTAL AREAS 

V  Haak.  M  Beblo.  and  A  Berktold  In  AGARD  EM  Propagation 
Characteristics  of  Surface  Mater  and  Interface  Aspects  Jun 
1977  18  p  refs  (Foi  primary  document  see  N77  32377  23-32) 
Avail  NTIS  HCA11/MFA01 

The  electrical  resistivity  of  the  earth  was  investigated  by 
several  geophysical  methods  The  resistivity  distribution  in  the 
uppermost  kilometers  on  continental  areas  as  inferred  from  such 
measurements  turned  out  to  be  rather  inhomogeneous  Generally 
a  correlation  between  the  distribution  of  resistivity  and  the 


distribution  of  the  geological  units  as  displayed  on  geological 
maps  exists  Authoi 

N77-32391#  Pans  Sud  Umv  Orsay  (France) 

THE  IMPORTANCE  OF  DIFFUSION  ANO  DEPOLARIZATION 
OF  ELECTROMAGNETIC  WAVES  BY  THE  GROUND  IN 
PROSUMS  OF  RETRODIFFUSION  (CONSEQUENCES  DE 
LA  DIFFUSION  ET  DE  LA  POLARISATION  DES  ONOES 
EUCTROMAGNETIQUES  PAR  U  SOL  DANS  US  PRO 
BUMES  DE  AETROOIFUSSION] 

C  Goutelard  and  J  l  Coatanhay  In  AGARD  EM  Propagation 
Characteristics  of  Surface  Mater  and  Interface  Aspects  Jun 
1977  18  p  refs  In  FRENCH  (For  primary  document  see 

N77  32377  23  32) 

Avail  NTIS  HCA11/MFA01 

Theoretical  models  for  studying  the  diffusion  of  electromagnet 
ic  waves  by  the  earth  s  surface  were  developed  and  experimentally 
verified  The  effects  of  electromagnetic  wave  depolarization  and 
diffusion  on  retrodiffusion  were  investigated  A  theory  for  the 
formation  of  retrodiffusion  echoes  was  developed  and  verified 
using  measurements  obtained  simultaneously  by  a  zenith  probe 
and  a  retrodiffusion  probe  Ionization  profiles  were  measured 
and  their  spectra  calculated  and  compared  with  the  spectrum  of 
the  echoes  obtained  from  the  retrodiffusion  probe  Good 
correlation  between  these  results  show  the  diffusion  of  electromag 
netic  waves  by  the  earth  s  surface  as  well  as  by  movements  of 
the  ionospheric  layers  Author 

N78  23318#  Advisory  Group  for  Aerospace  Research  and 
Development  Paris  (France) 

RECENT  ADVANCES  IN  RADIO  AND  OPTICAL  PROPAGA 
TION  FOR  MODERN  COMMUNICATIONS.  NAVIGATION 
ANO  DETECTION  SYSTEMS 

Apr  1978  2  70  p  refs 

(AGARD  LS  93.  ISBN  92  835  1280  4)  Copyright  Avail  NTIS 
HC  A12/MF  A01 

Ionospheric  limitations  and  tropospheric  effects  which 
contribute  to  radio  wa«e  propagation  problems  are  introduced, 
as  well  as  the  problems  of  coherent  propagation  and  image 
reconstruction,  incoherent  propagation,  and  remote  sensing,  in 
optical  systems  Other  topics  discussed  include  transmission 
radiation  difficulties  blooming,  and  LIDAR  incoherent  optical 
propagation,  effects  of  atmospheric  properties,  surface  signatures, 
and  the  sea  on  infrared,  ultraviolet,  and  microwave  remote  sensing, 
and  radio  wave  scintillation  effects  on  tracking  and  communication 
For  individual  titles,  see  N78  23319  through  N78  23330 

N78-23319#  Forschungsinstitut  fuer  Optik.  Tuebingen  (West 
Germany) 

INTRODUCTION  TO  OPTICAL  PROBUMS  OF  SYSTEMS 

Dieter  H  Hoehn  In  AGARD  Recent  Advan  in  Radio  and  Opt 
Propagation  for  Mod  Commun  ,  Navigation  and  Detection  Systems 
Apr  1978  8  p  refs  (For  availability  see  N78-23318  14-32) 
Avail  NTIS  HCA12/MFA01 

The  effects  of  atmospheric  optical  propagation  on  modern 
optical/optromcal  systems,  as  used  for  communications,  naviga¬ 
tion,  and  detection  are  discussed  With  respect  to  the  different 
types  of  systems  (passive -active,  imaging-nonimaging.  coherent- 
incoherent)  basic  environmental  effects,  especially  related  to 
propagation  are  summarized,  as  affecting  the  general  modules 
background  target  and  propagation  medium  These  effects  are 
related  to  the  relevant  atmospheric  constituents  Meteorological 
aspects,  eg  the  probability  of  certain  propagation  conditions  or 
forecasting  problems,  are  identified  as  essential  for  armament 
development  and  especially  for  the  effective  application  of  systems 
during  military  missions  Author 

N76-23320#  Forschungsinstitut  fuer  Optik.  Tuebingen  (West 
Germany) 

PHYSICS  OF  INCOHERENT  OPTICAL  PROPAGATION 

Dieter  H  Hoehn  In  AGARD  Recent  Advan  in  Radio  and  Opt 
Propagation  for  Mod  Commun  .  Navigation  and  Detection  Systems 
Apr  1978  23  p  refs  (For  availability  see  N78-23318  14  32) 
Avail  NTIS  HC  A12/MF  A01 

Atmospheric  optical  effects  are  discussed  as  relevant  to 
optical/optromcal  systems.  ie  atmospheric  refraction  and 
transmission  The  basic  relations  for  atmospheric  absorption  and 
scattering  are  presented  Effects  of  atmospheric  molecules 
aerosols,  and  hydrometeors  are  described  for  the  wavelength 
range  0  3  micrometers  to  15  micrometers  The  general  vision 
formula  is  presented  together  with  remarks  on  atmospheric  path 
radiance  and  on  perception  range  modeling  The  definition  of 
visual  range  and  maximum  perception  range,  e  g  with  respect 
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to  thermal  vision  through  the  atmosphere  is  included  The  project 
OPAQUE  is  mentioned  as  an  example  for  the  collection  of  data 
on  atmospheric  optical  and  infrared  affects  as  relevant  to  the 
performance  of  optical/ optronical  systems  and  forecasting  of  the 
optical  weather  Author 

N78  23321#  Rome  Umv  (Italy) 

PROPAGATION  PROBLEMS  RELATIVE  TO  LASER  TRANS¬ 
MISSION 

Mario  Bertolotti  In  AGARD  Recent  Advan  in  Radio  and  Opt 
Propagation  for  Mod  Commun  Navigation  and  Detection  Systems 
Apr  1978  29  p  refs  (For  availability  see  N78  23318  14  32) 
Avail  NTIS  HCA12/MFA01 

Atmospheric  transmission  and  scattering  of  monochromatic 
beams  are  considered  The  effects  of  atmospheric  turbulence 
are  then  described  Thermal  blooming  is  discussed  in  cases  of 
CW  and  pulse  operation  Author 

N78-23322#  Air  Force  Geophysics  Lab .  Hanscom  AFB.  Mass 
Space  Physics  Dtv 

INTRODUCTION  TO  RADIO  WAVE  PROPAGATION 
EFFECTS  ON  SYSTEMS 

Jules  Aarons  In  AGARD  Recent  Advan  in  Radio  and  Opt 
Propagation  for  Mod  Commun  .  Navigation  and  Detection  Systems 
Apr  1978  6  p  (For  availability  see  N78-23318  14-32) 

Avail  NTIS  HC  A12/MF  A01 

Refraction  and  absorption  processes  in  the  lower  atmosphere 
at  wavelengths  below  3  cm  at  all  angles  of  elevation  are  discussed 
Ionospheric  effects  on  radio  wave  propagation  of  major  or  minor 
significance  are  considered  Author 

N7B23323#  Leicester  Univ.  ( England )  Dept,  of  Physics. 

HIGH  FREQUENCY  RADIOWAVE  PROPAGATION  IN  THE 
IONOSPHERE 

T  8  Jones  In  AGARD  Recent  Advan.  in  Radio  and  Opt 
Propagation  for  Mod  Commun  .  Navigation  and  Detection  Systems 
Apr  1978  16  p  refs  (For  availability  see  N78-23318  14-32) 
Avail  NTIS  HC  A12/MF  A01 

The  effect  of  the  ionosphere  on  the  performance  of  a  high 
frequency  radio  circuit  is  considered  Reflection  at  oblique 
incidence,  multipath  propagation,  ard  maximum  and  lowest  usable 
frequencies  are  discussed  along  with  ground  and  ionospheric 
scatter  Methods  of  calculating  the  propagation  parameters 
described  include  prediction  from  ionospheric  models  and  ray 
tracing.  A  number  of  techniques  for  evaluating  the  complete 
channel  response  for  improved  system  performance  are 
discussed  J.M  S. 
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FORECASTING  ANO  PREDICTION  OF  IONOSPHERIC 
PARAMETERS 

Kenneth  Davies  In  AGARD  Recent  Advan.  in  Radio  and  Opt 
Propagation  for  Mod  Commun  .  Navigation  and  Detection  Systems 
Apr  1978  29  p  refs  (For  availability  see  N78-2331B  14-32) 
Avail  NTIS  HC  A12/MF  A01 

The  effects  of  the  ionosphere  on  the  radio  frequency  spectrum 
are  summarized.  Long-term  predictions  and  short 'term  forecasts 
of  ionospheric  conditions  in  the  spatial,  temporal,  and  frequency 
domains  are  considered  along  with  the  various  techniques  used 
in  preparing  predictions  and  forecasts.  Short-term  phenomena, 
such  as  solar  flares,  sudden  ionospheric  disturbances,  polar  cap 
events,  and  geomagnetic  storms  are  treated  J  M  S 

N7S-23326#  Air  Force  Geophysics  Lab  ,  Hanscom  AFB.  Mass 

IONOSPHERIC  EFFECTS  ON  SATELLITE  NAVIGATION  AND 
AIR  TRAFFIC  CONTROL  SYSTEMS 

J.  A  Klobuchar  In  AGARD  Recent  Advan.  in  Radio  and  Opt 
Propagation  for  Mod  Commun  .  Navigation  and  Detection  Systems 
Apr  1978  11  p  refs  (For  availability  see  N78-23318  14-32) 

Avail  NTIS  HCA12/MFA01 

Major  effects  of  the  ionosphere  on  radio  waves  discussed 
include  (1 )  time  delays  greater  than  the  free  space  wave  velocity. 
(2)  polarization  rotation  of  linearly  polarized  waves.  (3)  angular 
refraction  or  bending  of  the  ray  from  a  geometric  straight  line, 
and  (4)  phase  advance  of  the  carrier  phase  with  respect  to  the 
free  space  phase  scintillation  Various  techniques  of  correcting 
for  these  effects  are  described  J  M  S 
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IONOSPHERIC  SCINTILLATIONS:  AN  INTRODUCTION 

Jules  Aarons  In  AGARD  Recent  Advan  in  Radio  and  Opt 
Propagation  for  Mod  Common  ,  Navigation  and  Detection  Systems 


Apr  1978  22  p  refs  (For  availability  see  N78  23318  14  32) 
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Variations  of  amplitude  phase  polarization  and  angle  of 
arrival  produced  when  the  radio  wave  passes  through  electron 
density  irregularities  of  the  ionosphere  are  considered  m  terms 
of  the  effect  on  communications  navigation  and  detection 
systems  Scintillation  effects  on  UHF  communications  systems 
are  described  J  M  S 

N78  23327#  National  Oceanic  and  Atmospheric  Administration 
Boulder.  Colo  Space  Environment  Lab 
ARTIFICIAL  MODIFICATION  OF  THE  IONOSPHERE 
Kenneth  Davies  In  AGARD  Recent  Advan  in  Radio  and  Opt 
Propagation  for  Modern  Commun .  Navigation  and  Detection 
Systems  Apr  1978  31  p  refs  (For  availability  see  N78-23318 
14  32) 

Avail  NTIS  HC  A12/MF  A01 

Alteration  of  the  ionosphere  by  radio  and  by  chemical  means 
is  discussed  from  the  point  of  view  of  the  radio  communicator 
It  is  indicated  that  F -region  modification  provides  a  relatively 
secure  means  of  communications  because  of  the  highly  aspect 
sensitive  characteristics  of  field-aligned  scatter  Author 
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THE  PROPAGATION  OF  LOW  ANO  VERY  LOW  FREQUENCY 
RADIOWAVES 

T.  B  Jones  In  AGARD  Recent  Advan  in  Radio  and  Opt 
Propagation  for  Mod  Common  .  Navigation  and  Detection  Systems 
Apr  1978  22  p  refs  (For  availability  see  N78-23318  14-32) 
Avail  NTIS  HC  A12/MF  A01 

The  distinctive  features  of  VLF  and  LF  propagation  are 
discussed  and  the  specialized  mathematical  techniques  necessary 
to  calculate  the  propagation  parameters  are  described  Examples 
of  VLF  and  LF  systems,  the  Omega  and  Loran  C  navigators,  are 
considered  Some  of  the  advantages  and  disadvantages  of 
communications  systems  using  these  frequencies  are  noted 
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G  E  Peckham  In  AGARO  Recent  Advan  in  Radio  and  Opt 
Propagation  for  Mod  Commun  .  Navigation  and  Detection  Systems 
Apr.  1978  14  p  refs  (For  availability  see  N78-23318  14-321 
Avail  NTIS  HC  A12/MF  A01 

The  way  in  which  emitted  or  reflected  electromagnetic 
radiation  is  used  to  obtain  information  about  the  atmosphere, 
land,  and  sea  is  briefly  described  The  use  of  infrared  scanners 
and  radiometers  on  satellites  to  examine  the  land  surface  and 
properties  of  the  atmosphere  including  temperature  and  composi¬ 
tion,  is  considered.  Author 

N78-23330#  Royal  Norwegian  Council  for  Scientific  and 
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Programme 

TARGET  DETECTION  ANO  IDENTIFICATION  METHOOS 
BASED  ON  RADIO-  AND  OPTICAL  WAVES 

Dag  T  Gjessing  In  AGARD  Recent  Advan.  m  Radio  and  Opt 
Propagation  for  Mod  Commun..  Navigation  and  Detection  Systems 
Apr  1978  24  p  refs  (For  availability  see  N78-23318  14-32) 
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Technological  advances  in  the  fields  of  microwave  techniques, 
electrooptics,  and  computer  technology  are  discussed  in  terms 
of  application  to  target  detection/ identification  systems  Increasing 
the  target  identification  capability  of  these  sensor  systems  is 
emphasized  Tunable  lasers  and  IR  heterodyne  receivers  are  among 
the  sensor  systems  described  Fundamental  principles  of  target 
signature  analysis  are  examined  including  the  interaction  between 
electromagnetic  waves  and  geometrical  objects,  the  interaction 
with  molecules,  and  the  influence  of  the  motion  pattern  of  the 
object  on  the  frequency  of  the  scattered  electromagnetic  wave 
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ASPECTS  OF  ELECTROMAGNETIC  WAVE  SCATTERING  IN 
RADIO  COMMUNICATIONS 
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The  proceedings  deal  with  the  theory  of  scattering  and 
reflection  in  the  troposphere  the  ionosphere  from  meteor  trails, 
and  also  scattering  from  ground  environmental  hazards  such  as 
fulls  frees  and  buildings  In  the  propagation  aspect  the  prediction 
of  long  and  short  term  signal  characteristics  and  the  modeling 
and  simulation  of  radio  channels  are  included  using  scatter  mode 
of  propagation  The  proceedings  also  covei  transmission  and  signal 
processing  techniques  for  effective  communications  over  such 
channels  For  individual  titles  see  N79  10300  through  N79 
10333 
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SCATTERING  MECHANISMS  AND  CHANNEL  CHARACTER 
I2ATION  IN  RELATION  TO  RROAO  BAND  RADIO  COM 
MUNICATION  SYSTEMS 

Dag  T  Giessmg  In  AGARD  Aspects  of  Electromagnetic  Wave 
Scattering  in  Radio  Common  Sep  1978  15  p  refs  (For 

primary  document  see  N79  10299  01  32) 
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Many  modern  communication  systems,  such  as  systems 
making  use  of  the  spread  spectrum  mode,  large  synchronous 
time  division  multiplexing  and  package  switching  in  data 
transmission  networks  involving  computers,  were  very  sensitive 
to  certain  properties  of  the  propagation  medium  (bandwidth,  delay 
spectrum  width  etc)  With  these  communication  systems,  some 
of  the  more  important  channel  characterization  parameters  for 
circuits  involving  scattering  by  inhomogeneities  in  the  tropospheric 
refractive  index  structure  by  topographic  irregularities  or  by  rain 
were  reviewed  Some  of  the  theoretical  results,  which  were  derived 
from  first  principles  were  compared  with  experimental  findings 
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ELECTRO  MAGNETIC  WAVE  PROPAGATION  IN  AN 
INHOMOGENEOUS  MEDIUM  A  LABORATORY  STUDY 

W  G  Bunows  In  AGARD  Aspects  of  Electromagnetic  Wave 
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A  physical  modelling  technique  was  vised  as  an  aid  in  the 
study  of  radio  wave  propagation  in  the  troposphere  The  basic 
technique  employed  an  optical  model,  scaled  and  constructed 
to  represent  a  full  size  tropospheric  radio  system,  where  a  coherent 
light  beam  was  propagated  through  an  inhomogeneous  gaseous 
medium  whose  structures  and  properties  might  be  considered 
to  represent  the  real  atmosphere  The  model  was  used, 
concurrently  with  the  full  scale  system  to  conduct  a  number  of 
investigations  m  an  attempt  to  establish  the  significance  of  the 
time  varying  refractive  index  properties  of  the  medium  in 
relation  to  changes  in  the  structure  of  the  propagated  beam  at 
distances  from  the  source  Some  of  the  many  simple  experimental 
studies  are  summarized  to  illustrate  the  value  of  the  technique 
These  results  when  compared  with  those  obtained  from  the  full 
scale  system  gave  rise  to  the  conclusion  that  the  primary 
mechanisms  of  transhorizon  propagation  were  associated  with 
atmospheric  structures  in  the  lower  region  of  the  troposphere 
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TROPOSPHERIC  REFLECTION  OF  DIFFERENTLY  POLAR 
IZED  TRANSIENT  SIGNALS 

K  J  Langenberg  In  AGARD  Aspects  of  Electromagnetic  Wave 
Scattering  in  Radio  Commun  Sep  1978  12  p  refs  (For 
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The  evaporation  duct  model  was  used,  consisting  of  a 
discontinuous  drop  of  the  otherwise  constant  relative  permittivity 
at  the  upper  duct  boundary  The  earth  was  assumed  to  be  a 
perfect  conductor  and  ideally  plane  The  electrical  field  strength 
was  determined  at  a  fixed  point  within  the  duct  layer,  having 
chosen  a  certain  polarization  of  the  primary  source,  whose  moment 
was  allowed  to  vary  arbitrarily  in  time  The  solution  method 
was  essentially  based  on  the  application  of  two  functional 
transforms  and  Cagmard  s  method  for  their  inversion  JAM 
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TROPOSCATTER  APERTURE  MEDIUM  COUPLING  LOSS 
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Two  basically  different  descriptions  were  given  as  to  the 
cause  of  aperture  coupling  loss  in  tropospheric  scatter  systems 
nonplanar  wavefront  due  to  atmospheric  irregularities  and  a 
geometric  effect  due  to  the  decrease  of  scattering  properties 
with  height  within  the  common  volume  of  the  beams  of  the 
transmitter  and  receiver  antennas  The  irregular  wavefront 
explanation  was  examined  and  related  to  height  diversity  concepts, 
and  it  was  shown  that  the  effect  was  determined  by  the  angular 
spectrum  of  incoming  rays  performance  was  related  to  the  angle 
range  and  beam  width  In  the  explanation  via  the  geometric 
effect,  it  was  shown  that  increasing  the  antenna  gain  increased 
the  on  axis  power  but  decreased  the  angular  range  over  which 
energy  was  received  The  reduction  in  effective  angular  range 
was  due  to  the  same  phenomenon  as  that  giving  rise  to  the 
loss  due  to  the  irregular  phase  fronts  It  was  concluded  that  the 
two  explanations  really  reduce  to  one  and  the  same  JAM 
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STATISTICS  OF  TROPOSCATTER  CHANNELS  WITH 
RESPECT  TO  THE  APPLICATIONS  OF  ADAPTIVE  EQUAUZ 
ING  TECHNIQUES 

F  Schmitt  In  AGARD  Aspects  of  Electromagnetic  Wave 
Scattering  in  Radio  Commun  Sep  1978  15  p  refs  (For 
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Higher  coherent  bandwidth  requirements  for  troposcatter 
communication  channels  may  create  serious  problems  due  to 
the  dispersion  characteristics  of  troposcatter  channels  The 
multipath  structure  of  such  a  channel  is  time  variant  Introduction 
of  digital  PCM  techniques  may  allow  for  processing  schemes 
which  result  in  adaptively  equalizing  the  transmission  channel 
These  processing  schemes  were  based  on  the  troposcatter  channel 
characteristics  The  experiments  were  made  at  a  frequency  of 
0.9  GHz  with  a  bandwidth  of  10  MHz  The  impulse  response 
functions  were  measured  at  a  rate  of  10  per  sec  for  one  minute, 
followed  by  intermodulation  measurements  for  one  minute  and 
then  starting  the  cycle  again  JAM 
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The  characteristics  of  HF  radar  reflections  from  overdense 
meteor  ionization  trails,  having  line  densities  greater  than  10  to 
the  14th  power  electrons/m.  are  discussed  Theoretical  estimates 
were  made  of  the  radar  cross  sectional  area,  time  duration,  and 
the  Doppler  frequency  shift  of  meteor  echoes  Utilizing  expenmen 
tai  meteor  data  recorded  at  32  MHz  by  G'eenhow  and  Watkins 
(1964).  extrapolations  were  made  of  the  statistical  variations  of 
the  cross  sectional  area,  the  echo  duration,  and  the  meteor  echo 
rate  for  frequencies  in  the  6  MHz  to  40  MHz  band  JAM 
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TIME  AND  FREQUENCY  SPREAD  IN  METEOR  BURST 
PROPAGATION  PATHS 

M  D  Grossi  and  A  Javed  (Bell- Northern  Res  Ltd  .  Ottawa)  In 
AGARD  Aspects  of  Electromagnetic  Wave  Scattering  in  Radio 
Commun  1978  lip  refs  (For  primary  document  see  N79- 10299 
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Meteor  burst  propagation  provided  an  intriguing  medium  for 
over-the-horizon  intermittent  communications  at  VHF.  but  was 
characterized  by  several  undesirable  properties  that  have  severely 
limited,  thus  far.  its  application  to  links  of  practical  relevance 
This  channel,  m  addition  to  being  intermittent,  was  also 
characterized  by  time  variable  multipath  spread  and  Doppler 
spread  Typically,  in  VHF  links  100  to  1500  km  long,  the  gain 
decreased  by  about  lOdb  after  a  few  seconds  from  trail  formation, 
the  value  of  the  multipath  spread  rose  to  a  few  microseconds, 
while  Doppler  spread  was  at  most  a  few  hertz  Analog  techniques 
did  not  prove  fully  suitable  in  the  past  for  coping  with  this  type 
of  channel,  and  very  few  applications  of  meteor  burst  links 
were  known  to  have  reached  practical  implementation  and 
operational  use  JAM 
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IRREGULARITIES  AND  RESULTANT  EFFECTS  ON  TRANS 
IONOSPHERIC  RAOIO  WAVES 

Herbert  E  Whitney  Jules  Aarons  Jurgen  Buchau  Edward  J 
Weber  and  J  P  McClure  (Texas  Umv  af  Dallas)  tn  AGARD 
Aspects  of  Electromagnetic  Wave  Scattering  m  Radio  Commun 
Sep  1978  1  1  p  refs  (For  primary  document  see  N79  10299 

01  32) 
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Results  from  a  senes  of  ground  and  airborne  experiments 
ace  presented  which  describe  spatial  and  temporal  characteristics 
of  equatorial  F  region  irregularities  and  the  effect  of  these 
irregularities  on  fransionosphenc  radio  propagation  The  experi 
ments  included  UHF  amplitude  scintillation  measurements  from 
the  WIDEBAND  MARJSAT  and  LES  9  satellites,  and  simultane 
ous  ionospheric  measurements  from  the  AFGL  Airborne  lonos 
phene  Observatory  and  the  Jicamarca  Radar  Observatory  in  Peru 
The  results  indicated  a  highly  localized  generation  of  the 
irregularities  such  that  individual  patches  consisted  of  dense 
irregularities  of  the  order  of  10  100%  of  the  ambient  electron 

density  The  extent  of  each  patch  is  of  the  order  of  50-400  km 
east  west  and  at  times  greater  than  1200  km  in  the  north- 
south  direction  Within  these  regions  small  scale  irregularities 
from  several  kilometers  to  as  small  as  3  meters  often  existed 
Once  the  patches  were  generated,  they  moved  predominantly 
eastward  with  initial  velocities  of  50  150  meters  per  second 

JAM 
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PULSE  DELAY  AND  PULSE  DISTORTION  BY  RANDOM 
SCATTERING  IN  THE  IONOSPHERE 

K  C  Yeh  and  C  H  Liu  tn  AGARD  Aspects  of  Electromagnetic 
Wave  Scattering  in  Radio  Commur.  Sep  1978  7  p  refs  (For 
primary  document  see  N79-1Q299  01-32) 
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The  effects  of  the  random  scattering  on  the  pulse  delay 
and  the  pulse  width  were  studied,  this  problem  was  mathematic 
ally  formulated  and  solved  All  multiple  scattering  effects  were 
taken  into  account  except  the  backscattering  The  solutions  are 
given  in  terms  of  many  parameters  which  can  be  classified  into 
three  kinds  signal  parameters,  ionospheric  parameters,  and 
irregularity  parameters  It  was  found  that  under  certain  conditions 
effects  caused  by  random  scattering  can  be  n  ore  important 
than  those  caused  by  dispersion  JAM 
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THE  ATMOSPHERIC  SCATTER  CHANNEL  FOR  OPTICAL 
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G  C  Mooradian.  M  Getter.  R  A  Krautwald.  and  D  Stephens 
tn  AGARD  Aspects  of  Electromagnetic  Wave  Scattering  in  Radio 
Commun  Sep  1978  11  p  refs  (For  primary  document  see 
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Measurements  of  the  properties  of  an  over  the  horizon  optical 
propagation  channel  by  scattering  from  normal  marine  atmospheric 
aerosols  were  made  The  signal  loss  of  a  40  mile  path  for 
wavelengths  in  the  blue  green  was  nominally  100  db  when 
the  atmospheric  visibility  was  greater  than  10  miles  This  loss 
decreased  by  approximately  20  db  for  the  near  infrared  at 
1  06  micron  When  atmospheric  ducting  occurred,  the  path  loss 
for  both  wavelength  regions  decreased  by  20  db  with  accompany 
mg  severe  scintillation  The  apparent  angular  source  size  was 
small  less  than  10  milliradians  and  there  was  no  evidence  of 
pulse  dispersion  for  the  20  ns  transmitted  pulses  for  the 
40  mile  path  The  scattered  beam  was  sharply  peaked  in  the 
forward  direction  A  model  that  was  developed  is  in  reasonable 
agreement  with  the  data  JAM 
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RELATIONSHIP  BETWEEN  MODEM  DEVELOPMENT  AND 
CHANNEL  CHARACTERIZATION 

Phillip  A  Bello  tn  AGARO  Aspects  of  Electromagnetic  Wave 
Scattering  in  Radio  Commun  Sep  1978  3  p  (For  primary 
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The  most  effective  approach  to  the  development  of  optimum 
modulation  and  demodulation  techniques  for  a  specific  class  of 
channels  involved  a  sequence  of  steps  These  steps  included 
the  measurement  and  modeling  of  channel  characteristics  to 
provide  the  basis  for  optimum  modem  design  concepts  and  the 
utilization  of  channel  simulators  for  the  development  acceptance 
testing  and  comparative  evaluation  of  implemented  modems  prior 
to  field  testing  JAM 
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WIDEBAND  UNE  OF  SIGHT  CHANNEL  SIMULATION 
SYSTEM 

Phillip  A  Bello  and  H  David  Goldfem  tn  AGARD  Aspects  of 
Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep  1978 
14  p  refs  (For  primary  document  see  N79  10299  01  32) 
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The  theoretical  background,  methods  of  implementation,  and 
utility  of  a  multipurpose  wideband  LOS  (line-of  sight)  channel 
simulation  system  is  described  as  a  means  for  checking  out 
wideband  digital  modems  The  system  provided  both  a  channel 
probing/ channel  playback  capability  and  a  synthetic  stochastic 
channel  simulation  Simulated  propagation  media  effects  in¬ 
cluded  both  multipath  due  to  refractive  anomalies  (refractive 
multipath)  and  scattering  off  the  surface  (surface  multipath)  The 
types  of  LOS  channels  handled  by  the  system  included  airplane 
airplane,  ground  airplane,  ground  ground,  and  airplane  satellite 
In  addition,  the  simulator  allowed  the  introduction  of  controlled 
amounts  of  nonlinearity,  phase  jitter,  and  frequency  offset  The 
simulator  operated  at  selectable  IF  frequencies  of  70.  300.  or 
700  MHz  At  the  two  higher  IF  frequencies  signal  bandwidths 
up  to  100  MHz  may  be  accommodated  while  at  70  MHz. 
bandwidths  up  to  25  MHz  may  be  handled  JAM 
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ELECTROMAGNETIC  SOUNDING  TECHNIQUE  USING 
SPECTRAL  AND  SPATIAL  SAMPUNG  OF  THE  RECEPTION 
SIGNALS.  APPLICATION  TO  THE  STUDY  OF  INHOMOGE 
NEITIES  IN  IONOSPHERIC  PLASMA 

C  Goutelard.  J  L  Caraton,  and  A  Joisel  tn  AGARD  Aspects 
of  Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep 
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Avail  NTIS  HC  A23/MF  A01 

The  study  of  diffusion  properties  of  ionospheric  plasma  was 
connected  to  inhomogeneities  of  free  electrons  density  The 
inhomogeneous  studies  were  carried  out  by  different  methods, 
using  very  sensitive  measuring  systems  The  backscatter  sounding 
method  necessitated  important  installations  A  sounding  station, 
using  this  principle,  was  constructed  Very  accurate  and  precise 
measurements  were  readily  obtained  Frequency  resolutions  better 
than  0.01  Hz  are  usually  reached  although  measurements  points 
are  separated  by  only  0.05  s  Spatial  resolutions  were  only  limited 
by  technological  aspects  This  technique  was  used  in  backscatter 
ionospheric  soundings  and  allowed  low  value  mhomogenerties 
in  ionospheric  plasma  to  be  revealed,  as  well  as  certain  brief 
local  changes  such  as  ionized  meteor  trails  JAM 
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APPLICA  ION  OF  BACKSCATTER  TECHNIQUE  TO 
IONOSPHERIC  SHORT  TERM  PREDICTIONS 

C  Goutelard.  J  L  Caraton.  J  L  Coatanhay.  and  R  Holland  tn 
AGARD  Aspects  of  Electromagnetic  Wave  Scattering  in  Radio 
Commun  Sep  1978  16  p  refs  In  FRENCH.  ENGLISH 
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A  forecasting  method  based  upon  the  use  of  the  specials 
analysis  of  backscatter  echoes  and  on  the  inversion  of  backscatter 
lonograms  is  described  The  inversion  program,  which  made  use 
of  regression  curves  can  easily  be  processed  using  a  small 
computer  The  exploitation  of  the  spectrals  analysis  of  backscatter 
echoes  allowed  instantaneous  measurement  of  dynamic  parame 
ters  of  the  ionized  layers  and  brought  about  a  considerable 
increase  in  the  probability  of  a  link  being  well  established 
Experimental  results  earned  out  on  real  cases  show  the  validity 
of  the  method  JAM 
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For  the  calculation  of  the  scattering  cross  section  of 
perfectly  conducting  or  dielectric  cylinders  of  rough  surfaces 
two  methods  were  used  a  numerical  method  based  on  integral 
equation  formalism,  and  a  perturbational  method  The  validity  of 
the  results  based  on  these  methods  was  examined  in  their 
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•  dependence  on  selected  characteristic  parameters  Also  the 

j  influence  of  these  characteristic  parameters  on  the  far  field  cross 

^  section  was  studied  JAM 
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f  A  SCATTER  MOOEL  FOR  LEAFY  VEGETATION 

A  K  Fung  and  F  T  Ulaby  In  AGARD  Aspects  of  Electromagnetic 
Wave  Scattering  in  Radio  Commun  Sep  1978  10  p  refs 

(For  primary  document  see  N79-10299  01  32) 

[  (Grant  NSF  ENG  75  03220.  DAAG29  77  G  0075) 

Avail  NTIS  HC  A23/MF  A01 

A  model  for  vegetation  scatter  was  developed,  using  the 
first  order  renormalization  method  The  vegetated  medium  was 
taken  to  be  an  inhomogeneous  medium  characterized  by  a  random 
permittivity  function  with  a  cylmdrically  symmetric  fast  decaying 
correlation  function  The  permittivity  of  the  vegetation  (taken  to 
be  a  combination  of  water  and  some  solid  material)  was  estimated 
by  mixing  formula  after  de  Loor  (1968)  and  the  permittivity  of 
the  vegetated  medium  (taken  to  be  a  combination  of  vegetation 
and  air)  was  estimated  The  backscattering  coefficient  from  such 
a  model  was  computed  as  a  function  of  the  incidence  angle, 
frequency,  and  the  moisture  content  of  the  vegetation  Compari¬ 
sons  were  made  with  measured  data  from  soybeans,  alfalfa 
and  corn  JAM 

N79- 10316#  British  Aircraft  Corp  Filton  (England)  Guided 
Weapons  Div 

VMF  PROPAGATION  PREDICTION  WITH  PATH  PROFILE 
METHOOS 

B  K  Lee  In  AGARD  Aspects  of  Electromagnetic  Wave  Scattering 
in  Radio  Commun  Sep  1978  11  p  refs  (For  primary  document 
see  N79  10299  01  32) 

Avail  NTIS  HC  A23/MF  A01 

Propagation  prediction  models  applicable  to  VHF  military  type 
links  in  West  Germany  were  derived  These  related  to  a  static 
base  station  located  to  give  good  area  coverage  The  initial  stages 
of  the  work  involved  the  measurement  of  propagation  losses 
(and  local  signal  variations)  for  830  paths  at  3  frequencies,  and 
also  the  construction  of  a  digitized  topographic  data  base  for 
the  area  considered  The  latter  enabled  two  dimensional  path 
profiles  with  associated  surface  features  (such  as  trees  and 
\  buildings)  to  be  rapidly  produced  between  any  two  points  within 

,  the  data  base  area  The  measured  data  were  analyzed  m 

conjunction  with  the  associated  path  profiles  to  produce  prediction 
models  for  both  the  median  propagation  loss  and  the  local  signal 
variations  as  functions  of  the  path  profile  The  standard  deviation 
of  prediction  error  for  the  former  was  7  3  db.  while  the  average 
i  standard  deviation  for  the  signal  distributions  for  the  latter  was 

j  2  5  db  JAM 

N79-10317#  Research  Inst  of  National  Defence.  Stockholm 
(Sweden) 

MULTIPATH  CHARACTERISTICS  AT  UHF  IN  RURAL 
IRREGULAR  TERRAIN 

Lars  Ladell  In  AGARD  Aspects  of  Electromagnetic  Wave 
Scattering  in  Radio  Commun  Sep  1978  12  p  refs  (For 

primary  document  see  N79  10299  01  321 
Avail  NTIS  HC  A23/MF  A0’ 

Extensive  measurements  were  earned  out  in  order  to  get  a 
better  knowledge  concerning  multipath  characteristics  in  rural 
irregular  terrain  These  measurements  were  then  used  in  a 
comparison  with  two  different  theoretical  models,  which  were 
developed  to  find  out  the  behavior  of  multipath  propagation  in 
different  kinds  of  terrain  In  a  deterministic  theoretical  model, 
the  field  strength  of  a  delayed  wave  component  was  calculated 
assuming  a  given  vertical  reflection  obstacle  oriented  for  optimum 
reflection  From  this  model,  the  effects  on  multipath  propagation 
by  changing  polarization,  frequency  or  antenna  height,  may  be 
assessed  By  means  of  a  Monte  Carlo  technique  this  dete-mimstic 
model  together  with  a  statistical  description  of  terrain  cha.actens 
tics  were  utilized  to  create  a  stochastic  model  It  was  used  for 
risk  analysis  of  multipath  propagation  effects  m  different  kinds 
of  irregular  terrain  JAM 


N79- 10316#  Shape  Technical  Center.  The  Hague  (Netherlands* 

INTERCEPTION  OF  SIGNALS  TRANSMITTED  VIA  METEOR 
TRAILS 

A  N  Ince  In  AGARD  Aspects  of  Electromagnets  Wave  Scattering 
in  Radio  Commun  Sep  1978  13  p  refs  (For  prupary  document 
see  N79  10299  01  32) 

Avail  NTIS  HC  A23/MF  A01 

In  order  to  test  the  vulnerability  of  meteor  burst  signals  to 
|  interception  and  jammma  a  1000  km  circuit  between  La  Crau 

I 


near  Toulon  France  and  Staalduinen  near  T Fie  Hague  Netherlands, 
was  monitored  at  five  different  locations  These  were  Harrogate 
m  the  UK  Sactay  near  Pans.  Breisach  near  Freiburg  Santa 
Mannella  near  Rome,  and  Noordwijk  some  35  km  from  the 
terminal  at  Staalduinen  It  was  found  that  at  Noordwijk  the 
same  signal  bursts  were  received  as  at  the  northern  terminal 
35  km  away  and  interception  was  practically  total  At  the  other 
(our  locations  interception  was  mainly  due  to  the  simultaneous 
occurrence  of  two  meteor  trails  reflecting  waves  m  different 
directions  The  amount  of  information  intercepted  was  on  the 
average  between  3  percent  and  16  percent  but  could  occasionally 
be  100  percent  due  to  sporadic  E  layer  reflections  However 
the  experiments  used  a  frequency  of  36  MHz  by  operating  at 
70  MHz  or  higher  interception  due  to  abnormal  ionospheric 
propagation,  conditions  could  be  virtually  eliminated  JAM 

N79  10319#  Institute  for  Telecommunication  Sciences.  Boulder 
Colo  Policy  Res  Div 

TROPOSPHERIC  STRATIFICATION  AND  ANOMALOUS 
PROPAGATION 

Harold  T  Dougherty  and  Burgette  A  Han  In  AGARD  Aspects 
of  Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep 
1978  9  p  refs  (For  primary  document  see  N79  10299  01  32) 
Avail  NTIS  HC  A2(3/MF  A01 

The  progress  tb  date  was  summarized  for  predicting  the 
enhanced  fields  that  were  encountered  in  a  stratified  atmosphere 
The  ducting  conditions  associated  with  supercritical  refractivity 
gradients  both  aloft  and  at  or  near  the  surface  were  considered 
As  a  basis  for  estimating  the  likelihood  of  these  supportive 
conditions,  the  available  information  was  surveyed  It  was 
suggested  that  the  access  to  computers  and  the  availability  of 
historical  'adiosonde  data  be  exploited  to  map  the  pertinent 
characteristics  of  tropospheric  layers  on  a  worldwide  basis  to 
meet  the  interference  prediction  requirements  of  the  telecom 
munications  regulatory  agencies  JAM 

N79- 10320#  Shape  Technical  Center.  The  Hague  (Netherlands) 
A  REVIEW  OF  SCATTER  COMMUNICATIONS 

A  N  Ince.  I.  M  Vogt,  and  H  P  Williams  In  AGARD  Aspects 
of  Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep 
1978  31  p  refs  (For  primary  document  see  N79  10299  01  32) 
Avail  NTIS  HC  A23/MF  ACM 

Six  distinct  forms  of  scat'er  communication  were  reviewed 
namely  tonoscatter.  meteorsca’ter  held  aligned  scatter,  troposcat 
ter.  chaff  or  needles  and  a  short  range  scatter  from  using  ultraviolet 
radiation  A  summary  was  provided  m  the  form  of  a  figuie  giving 
typical  values  of  the  frequencies  and  distances  involved,  together 
with  the  multipath  and  frequency  spreads  and  typical  scatter 
losses  Each  type  of  scatter  communication  is  discussed  briefly 
though  because  of  the  greater  importance  of  troposcatter  systems 
this  form  is  dealt  with  at  some  length  It  was  pointed  out  that 
hoposcatrer  predictions  were  still  subject  to  errors  m  the  path 
loss  of  10  db  or  more  and  that  a  better  knowledge  is  required 
of  the  effect  of  climatic  conditions  A  neglected  type  of  scatter 
communication  was  meteor  burst  which  offers  a  simple  solution 
to  the  transmission  of  a  few  telegraph  channels  for  distances  of 
up  to  2000  km  JAM 

N79  10321#  Defense  Communications  Engineering  Cent*  r 
Reston  Va 

DESIGN  CONSIDERATIONS  FOR  DIGITAL  TROPOSCATTER 
COMMUNICATIONS  SYSTEMS 

J  L  Osterholz  In  AGARD  Aspects  of  Electromagnetic  Wave 
Scattering  in  radio  Commun  Sep  1978  15  p  refs  (For 

primary  document  see  N79  10299  01  32) 

Avail  NTIS  HC  A23/MF  A01 

The  performance  of  digitized  voice  channels  under  fading 
conditions  was  measurably  different  than  the  performance  of 
conventional  analog  voice  channels  under  the  same  conditions 
Therefore  the  applicability  of  existing  analog  transmission  link 
and  system  design  criteria  to  the  design  of  a  digital  transmission 
system  was  negligible  Performance  criteria  were  proposed  for 
digitized  voice  channels  which  more  accurately  reflect  the  expected 
temporal  distribution  of  channel  outages  given  the  fading  statistics 
of  tha  troposcatter  channel  Measured  data  is  presented  along 
with  a  digital  troposcatter  channel  model  which  effectively  bounds 
voice  channel  outage  statistics  on  digital  troposcattei  links  and 
relates  these  statistics  to  link  design  parameters  such  as  link 
signal  to  noise  ratio  multipath  dispersion,  and  diversity  configura 
t'on  JAM 

N79  10322#  Maiconi  Communication  Systems  Ltd  .  Chelmsford 
(England) 
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|  LEVEL  CONTROL  IN  TROPOSPHERIC  SCATTER  SYSTEMS 

I  B  S  Skmgley  In  AGARD  Aspects  of  Electromagnetic  Wave 

[  Scattering  in  Radio  Commun  Sep  1978  8  p  refs  IFoi  primary 

|  document  see  N79- 10299  01  32) 

t  Avail  NTIS  HC  A23/MF  A01 

|  The  methods  used  to  implement  the  various  level  control 

j  techniques  are  described  along  with  design  criteria  for  setting 

various  critical  parameters  and  for  establishing  specific  approaches 
|  It  was  noted  that  receive  level  control  alone  was  sufficient  to 

f  enable  the  filters  to  be  effective  in  minimising  interference  into 

»  any  given  link  from  other  systems  Temperature  control  was 

[  also  required  to  minimise  interference  A  method  is  described 

[  whereby  both  systems  can  be  implemented  to  gain  the  advan 

j  tages  of  both  JAM 


The  slate  of  the  art  in  effective  communications  techniques 
was  reviewed  for  fading  multipath  distorted  radio  links  The  system 
function  parameters  of  important  radio  links  were  defined,  and 
the  relationship  between  the  values  of  these  parameters  and 
the  selection  of  appropriate  modulation  and  demodulation 
techniques  is  discussed  Reliable  communication  over  fading 
dispersive  channels  required  the  utilization  of  diversity  communica 
tions  In  addition  to  the  conventional  forms  of  diversity,  such  as 
space  frequency,  angle,  and  polarization,  advanced  communication 
techniques  make  use  of  signal  diversity  which  existed  in  the 
signal  structure  of  the  received  digital  modulation  waveform  by 
virtue  of  the  time  and  frequency  selectivity  of  the  channel 
Utilization  of  modem  and  coding  techniques  to  exploit  signal 
diversity  is  discussed  and  error  rate  curves  presented  JAM 


N79  10323#  Shape  Technical  Center  The  Hague  I  Netherlands) 

THE  PERFORMANCE  OF  METEOR  BURST  COMMUNICA 
TIONS  AT  DIFFERENT  FREQUENCIES 

D  W  Brown  and  H  P  Williams  In  AGARD  Aspects  of 
Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep  1978 
26  p  refs  iFor  primary  document  see  N79  10299  01-32) 

Avail  NTIS  HC  A23/MF  A01 

The  phenomenon  of  propagation  via  meteor  trails  is  reviewed, 
and  the  STC  meteor  burst  communication  system.  COMET,  which 
used  ARQ  and  diversity  reception  to  provide  several  telegraph 
channels  on  a  1000  km  path  is  described  Results  of  extensive 
testing  of  COMET  at  frequencies  near  40  and  100  MHz  are 
presented  Signal  level  statistics,  as  well  as  burst  length  and 
interval  statistics  are  included  for  both  frequencies  The  traffic 
capacity  of  the  COMET  system  at  the  two  frequencies  was 
compared  based  on  extensive  trials  using  simple  yagi  antennas 
and  transmitter  powers  of  200  W  and  2000  W  at  40  and 
100  MHz  respectively  Reasons  for  the  observed  dependance 
were  developed  and  it  was  due  primarily  to  the  physics  of 
meteor  propagation,  rather  than  to  inefficiencies  in  the  COMET 
system  Two  possible  applications  of  a  COMET  system,  a  low 
capacity  jamming  resistant  circuit  and  a  reliable  orderwire  for 
an  HF  system  are  briefly  discussed  and  suggested  circuit 
parameters  set  out  JAM 

N79  10324#  California  Microwave  Inc  .  Fullerton 
COMMUNICATIONS  VIA  METEOR  TRAILS 

Frank  J  Sites  In  AGARD  Aspects  of  Electromagnetic  Wave 
Scattering  in  Radio  Commun  Sep  1978  21  p  refs  (For 

primary  document  see  N79  10299  01  32) 

Avail  NTIS  HC  A23/MF  A01 

The  state  of  the  art  of  meteoric  communications,  basic 
meteoric  conditions,  system  engineering  implications,  and  why 
these  developments  constitute  a  departure  from,  or  provide  unique 
applications  of.  current  technology  were  addressed  A  brief 
historical  development  was  provided  and  followed  by  an 
explanation  of  the  nature,  availability,  and  radio  characteristics 
of  meteor  trails  Such  material  included  justified  propagation 
availability  models  availability  improvement  techniques,  optimize 
tion  of  radio  system  provisions,  and  other  new  information  It 
was  shown  that  a  departure  from  conventional  bistatic  paths, 
point-to-point  practices  and  brute  force  techniques  promoted  a 
host  of  unique  and  intriguing  system  possibilities  JAM 

N79-1032B#  Shape  Technical  Center.  The  Hague  (Netherlands) 

PROPAGATION  MEASUREMENTS  ON  THE  ACC  HIGH 
TROPOSCATTER  SYSTEM 

A  N  Ince  and  1  M  Vogt  In  AGARD  Aspects  of  Electromagnetic 
Wave  Scattering  in  Radio  Commun  Sep  1978  22  p  refs 

(For  p'  inary  document  see  N79  10299  01-32) 

Avail  NTIS  HC  A23/MF  A01 

To  predict  the  propagational  reliability  of  the  ACE  High 
troposcatter  system,  extensive  measurements  were  carried  out 
over  a  period  of  two  years  (1963  1965)  on  several  links  which 
were  selected  to  typify  geographical  and  meteorological  conditions 
in  the  system  The  measurement  program  consisted  of  (1)  long 
term  measurements  of  the  transmission  loss  on  seven  links,  one 
m  Norway,  two  m  Germany,  and  four  in  the  Mediterranean  and 
(2)  measurement  of  the  multipath  intermodulation  noise  on  five 
links  JAM 

N79-1032S#  CNR.  Inc  Needham  Mass 

A  REVIEW  OF  SIGNAL  PROCESSING  FOR  SCATTER 
COMMUNICATIONS 

Phillip  A  Bello  In  AGARD  Aspects  of  Electromagnetic  Wave 
Scattering  in  Radio  Commun  Sep  1978  23  p  refs  (For 

primary  document  see  N79  10299  01-32) 

Avail  NTIS  HC  A23/MF  A01 


N 79  10327#  Fernmeldetechmsches  Zentralamt.  Darmstadt  (West 
Germany) 

MAXIMUM  USABLE  BANDWIDTH  AND  FREQUENCY 
DIVERSITY  IN  TROPOSCATTER  COMMUNICATION 

R  Valentin  In  AGARD  aspects  of  Electromagnetic  Wave 
Scattering  in  Radio  Commun  Sep  1978  10  p  refs  (For 

primary  document  see  N79- 10299  01-32) 

Avail  NTIS  HC  A23/MF  A01 

Measurements  concerning  the  maximum  usable  bandwidth, 
as  well  as  the  frequency  distance  necessary  for  frequency  diversity, 
were  performed  on  a  420  km  tropospheric  scatter  path  A  carrier 
frequency  of  1  89  GHz  and  two  side  bands  with  variable  frequency 
spacing  up  to  4  MHz  were  transmitted  The  received  scatter- mode 
signals  referring  to  the  three  different  frequencies  were  correlated 
by  means  of  an  electronic  correlator  It  was  possible  to  obtain 
the  frequency  correlation  function,  which  determined  the 
maximum  usable  bandwidth  and  the  frequency  diversity  spac 
mg  Author 

N79-1032B#  GEC-Marcom  Electronics  Ltd.  Chelmsford  (Eng 
land)  Research  Labs 

TROPOSCATTER  ANGLE  DIVERSITY  IN  THEORY  AND 
PRACTICE 

M  W  Gough.  G  C  Rider,  and  R  Larsen  In  AGARD  Aspects 
of  Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep 
1978  14  p  refs  (For  primary  document  see  N79  10299  01  32) 
Avail  NTIS  HC  A23/MF  A01 

Background  work  on  the  behavior  of  angle  diversity  in  the 
troposcatter  mode  is  briefly  reviewed  together  with  some 
important  applications  Favorable  predictions  of  angle  diversity 
behavior  based  on  established  theory  and  limited  experimental 
validation,  have  encouraged  confirmatory  trials  on  an  established 
oversea  troposcatter  link  temporarily  adapted  for  angle  diversity 
working  Trials  at  the  UK  terminal  involved  simultaneous 
comparison  between  a  reference  dual  (angle/ space)  diversity 
system  and  optimized  angle  diversity  systems  involving  horizon 
tally  splayed  beams  and  latterly  vertically  splayed  beams  The 
horizontally  offset  system  yielded  channel  cross  correlations  and 
post  combiner  relative  efficiencies,  well  in  keeping  with  theoretical 
prediction,  while  the  vertically  offset  system  performed  significantly 
better  than  predicted  JAM 

N 79  10329#  Mitre  Corp  .  Bedford  Mass 

AN  EXPERIMENTAL  PROGRAM  LEADING  TO  DEVELOP 
MENT  OF  A  TACTICAL  DIGITAL  TROPOSCATTER  SYS 
TEM 

A  Sherwood.  S  Wenghn.  and  J  Wick  In  AGARD  Aspects  of 
Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep  1978 
16  p  refs  (For  primary  document  see  N79- 10299  01  321 
Avail  NTIS  HC  A23/MF  A01 

An  extensive  test  program  was  undertaken  to  characterize 
the  multipath  nature  of  tactical  troposcatter  links  The  oata  was 
used  to  prepare  the  design  specifications  for  the  AN/TRC  170 
troposcatter  terminals  A  performance  prediction  technique  was 
derived  which  considers  the  variability  in  path  loss  and  multipath 
spreading  and  the  effect  of  this  variability  on  modem  performance 
to  predict  the  usable  range  of  this  equipment  JAM 


N79  10330#  Defense  Communications  Engineering  Center. 
Reston.  Va 

PROPAGATION  MEASUREMENTS  ON  A  TRANSALPINE 
OVER  THE  HORIZON  PATH 

J  L  Osterholz.  P  T  Nielsen.  E  Pusone.  and  I  M  Vogt  In 
AGARD  Aspects  of  Electromagnetic  Wave  Scattering  in  Radio 
Commun  Sep  1978  17  p  refs  Prepared  m  cooperation 

with  Shape  Tech  Center.  The  Hague  (For  primary  document 
see  N79  10299  01  321 
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Avail  NTIS  HC  A23/MF  AO  I 

Results  of  propagation  measurements  on  a  transhonzon  UHF 
path  are  presented  The  path  was  a  287  km  forward  scatter 
link  between  southern  Germany  and  northern  Italy  traversing 
the  Swiss  Alps  Measurements  were  carried  out  during  the  period 
January  to  June  197  7  The  results  illustrate  the  large  variation 
m  propagation  characteristics  caused  by  a  diurnally  fluctuating 
mixture  of  troposcatter  and  diffraction  propagation  Received  signal 
level  predictions,  based  on  a  detailed  topographic  analysis  of 
the  test  link  and  measured  data  were  shown  to  be  in  reasonable 
agreement  Frequent  periods  of  rapid  fading  attributed  to  aircraft 
passage  through  the  scatter  volume  were  noted  and  data  were 
presented  which  characterizes  aircraft  passage  events,  according 
to  their  signal  level  and  differential  delay  profiles  JAM 

N79  10331#  Laboratoire  d  Etude  des  Transmissions  Ionosphere 
ques  Cachan  (France) 

USE  OF  P8EUOO  ORTHOGONAL  COOES  IN  RANDOM 
MULTIPATH  CHANNELS 

F  Chavand  M  Gmdre  and  C  Goutelard  //»  AGARD  Aspects 
of  Electrom  ignetic  Wave  Scattering  m  Radio  Commun  Sep 
1978  23  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary 
document  see  N79  10299  01  32) 

Avail  NTIS  HC  A23/MF  A01 

Use  of  pseudo  orthogonal  codes  allowed  an  increase  »n  bit 
rate  while  a  very  low  error  ratio  was  guaranteed  Pseudo 
orthogonal  codes  classification  and  codes  construction  algorithms 
were  considered  These  codes  were  used  in  multipath  ionospheric 
channel  transmissions  Errors  in  a  particular  path,  caused  by 
interference  of  the  other  propagation  modes,  were  corrected  by 
the  redundancy  introduced  by  pseudo  orthogonal  codes  JAM 

N 79  10332#  CNR.  Inc.  Needham  Mass 

MLT-1 :  AN  EXPERIMENTAL  MODEM  FOR  TROPOSCATTER 
COMMUNICATIONS  USING  MAXIMUM  UKEUHOOO 
SEQUENCE  ESTIMATION  AND  ERROR  CORRECTION 
CODING 

David  Chase  and  Phillip  A  Bello  In  AGARD  Aspects  of 
Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep  1978 
14  p  refs  (For  primary  document  see  N79  10299  01  32) 
(Contract  F30602  74  C  01331 
Avail  NTIS  HC  A23/MF  A01 

A  new  high  speed  troposcatter  digital  modem  designated 
MLT  1  is  discussed  This  modem  combined  coding  and  modulation 
and  achieved  unprecedented  reliability  by  exploiting  the  scatter 
properties  of  this  channel  to  achieve  in-band  time  and  frequency 
diversity  Experimental  results  tor  a  tactical  single  diversity 
troposcatter  modem  operating  at  uncoded  data  rafes  of  4  6  Mb/s 
and  a  coded  data  rate  of  2  3  Mb/  s  are  presented  Author 

N79  10333#  Shape  Technical  Center.  The  Hague  (Netherlands! 
AN  EXPERIMENTAL  MODEM  FOR  HF  CHANNELS  USING 
SPREAD  SPECTRUM  AND  BLOCK  ENCODING 

R  E  Scheme!  and  A  N  Ince  In  AGARD  Aspects  of 
Electromagnetic  Wave  Scattering  in  Radio  Commun  Sep  1978 
5  p  refs  (For  primary  document  see  N79  10299  01  321 
Ava.l  NTIS  HC  A23/MF  A01 

An  experimental  program  was  developed  to  investigate  the 
performance  of  a  spread  spectrum  HF  modem,  designed  to  combat 
multipath  and  interference  effects  The  design  of  a  prototype 
system  is  outlined,  and  performance  results  are  discussed  The 
features  of  the  modem  included  automatic  synchromzation. 
diversdy  operation  provision  for  an  ARQ  mode,  and  more  elaborate 
coding  methods  JAM 

N79  27386#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur  Seme  (France) 

AEROSPACE  PROPAGATION  MEDIA  MODELLING  AND 
PREDICTION  SCHEMES  FOR  MODERN  COMM  U  NIC  A 
TIONS.  NAVIGATION,  AND  SURVEILLANCE  SYSTEMS 

May  1979  208  p  refs  AGARD  lecture  Ser  held  at  London, 
4  5  Jun  1979,  Boulder  Colo  .  14  15  Jun  1979 
(AGARD  LS  99.  ISBN  92-835  1322-3)  Avail  NTIS 
HC  A10/MF  A01 

Modelling  and  prediction  schemes  of  the  aerospace  radio 
and  optical  propagation  environment  based  on  media  cbaracteriza 
tion  have  become  essential  to  meet  requirements  of  operational 
accuracies  in  communi''ation.  navigation,  and  surveillance  in 
military  and  civilian  systems  The  lectures  included  the  following 
topics  ID  general  modelling  and  prediction  schemes. 
(2)  aerospace  (atmosphere,  ionosphere,  and  the  space  environ 
menf)  media -characterization.  (3)  short  and  long  term  prediction 
techniques  across  the  RF  and  optical  spectrum  and  agreement 


with  observational  data  (4)  detection  and  communications  through 
scattering  channels.  (5)  adaptability  of  prediction  techniques  10 
radio  and  optical  communication,  navigation  and  surveillance 
systems  operating  in  the  aerospace  environment  and  (6/  effects 
of  geophysical  disturbances  on  the  state  of  the  media  and  then 
predictability  For  individual  titles,  see  N79  27386  through 
N79  27393 

N79  27386#  Appleton  Lab.  Slough  (England) 

PROPAGATION  AT  MEDIUM  AND  HIGH  FHFQOFHCftS 
1  PRACTICAL  RADIO  SYSTEMS  AND  MODELLING 
NEEDS 

P  A  Bradley  In  AGARD  Aerospace  Propagation  Media  Modelling 
and  Prediction  Schemes  for  Mod  Commun  Navigation,  and 
Surveillance  Systems  May  1979  21  p  Tefs  (For  primary  document 
see  N79  27385  18  32) 

Avail  NTIS  HC  A10/MF  A01 

The  principal  phenomena  associated  with  giound  wave  and 
sky  wave  propagation  at  MF  and  HF  are  discussed  Particular 
consideration  is  given  to  transmission  loss  and  coverage  range 
the  dependence  on  ground  reflection  properties  the  state  of  the 
ionosphere  and  the  earths  magnetic  field  Regular  temporal 
changes  depending  on  time  of  day.  season  and  solar  activity, 
together  with  short  term  fading  are  noted  The  importance  of 
antenna  design  in  system  operation  is  emphasized  Practical  usage 
of  the  MF  and  HF  bands  is  illustrated  Propagation  parameters 
susceptible  to  modelling  were  reviewed  followed  by  an  examine 
non  of  requirements  for  long  term  propagation  models  for  system 
design,  frequency  allocation,  and  assignment  Short  term  models 
are  shown  to  be  of  potential  value  for  frequency  management 
but  the  logistic  difficulties  of  producing  and  disseminating  results 
from  these  models  are  emphasized  JAM 

N79-27387#  Institute  foi  Telecommunication  Sciences.  Boulder 
Colo  Performance  Predictions  and  Model  Development  Group 
TRANSIONOSPHERIC  RADIO  PROPAGATION 

Charles  M  Rush  In  AGARD  Aerospace  Propagation  Media 
Modelling  and  Prediction  Schemes  for  Mod  Commun  .  Navigation, 
and  Surveillance  Systems  May  1979  28  p  refs  (For  primary 

document  see  N79  27385  18  32) 

Avail  NTIS  HC  A10/MF  A01 

The  effects  of  the  earth  s  ionized  atmosphere  on  radio  waves 
that  piopagate  through  the  ionosphere  aie  reviewed  Emphasis 
<s  placed  on  transionosphenc  radio  propagation  systems  and  how 
their  operational  performance  is  impacted  by  the  structure  of, 
and  changes  »n  the  structure  of  the  ionosphere  The  normal 
ionosphere  leads  to  refraction  and  slowing  down  of  iadto  waves 
that  propagate  through  it  This  refraction  and  slowing  down  vanes 
as  the  ionosphere  itself  varies  Irregularities  in  the  ionospheric 
electron  density  can  impart  fluctuations  or  scintillations  onto  radio 
waves  that  pass  through  the  irregularities  The  morphological 
oehavior  of  the  ionospheric  characteristics  pertinent  to  transrono 
sphere  systems,  as  well  as  actual  observations  of  these 
characteristics  are  discussed  in  terms  of  impact  on  system 
pertormanie  Models  that  were  developed  to  represent  these 
1  hj;  31. 'ensues  under  conditions  of  vary  ng  geophysical  activity 
w me  .llso  considered  JAM 

N79  27388#  Air  Force  Geophysics  Lab.  Hanscom  AF6  Mas* 

MOOELUNG  OF  THE  VISIBLE  INFRARED  PROPAGATION 
ENVIRONMENT 

Robert  A  McClatrhey  In  AGARD  Aerospace  Propagation  Media 
Modelling  and  Prediction  Schemes  for  Mod  Commun  Navigaiuu. 
and  Surveillance  Systems  May  1979  14  p  refs  (For  primary 

document  see  N79  27385  18-32) 

Avail  NTIS  HC  A10/MF  AO’ 

The  pertinent  atmospheric  properties  of  temperature,  pressure 
and  constituent  distribution  are  discussed  The  AFGl  afmospher-c 
absorption  line  parameters  compilation  will  then  be  described 
with  emphasis  on  the  accuracy  of  the  data  base  and  its  application 
to  high  resolution  propagation  modelling  The  necess.ty  to  deal 
with  molecular  continuum  absorption  and  its  relationship  to 
absorption  line  formation  are  discussed  Knowledge  and  apphea 
tion  of  aerosol  optical  properties  to  the  development  of  aerosol 
models  are  presented  Finally,  the  10WTRAN  atmospheric 
transmission  model  is  described  with  emphasis  on  its  accuracy 
its  applicability  and  its  limitations  JAM 

N 79- 27389#  Cologne  Univ.  (West  Germany) 

THE  TRANSFER  OF  ELECTROMAGNETIC  RADIATION  IN 
THE  TURBULENT  ATMOSPHERE 

E  Raschke  In  AGARD  Aerospace  Propagation  Media  Modelling 
and  Prediction  Schemes  for  Mod  Commun  Navigation  and 
Surveillance  Systems  May  1979  10  p  refs  (for  primary  document 
see  N79  27385  18-32) 
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Avail  NTIS  H C  A10/MF  A01 

The  principle  properties  of  the  terrestrial  atmosphere  are 
reviewed  up  to  an  altitude  of  about  50  km.  with  inclusion  of 
general  principles  of  theoretical  models  for  the  calculation  of  its 
motion  fields  This  is  followed  by  a  description  of  the  transfer 
of  electromagnetic  radiation  in  the  turbulent  atmosphere  and  a 
brief  outline  of  the  general  radiative  transfer  theory  JAM 

N79-27390#  Massachusetts  Inst  of  Tech  Cambridge  Dept 
of  Electrical  Engineering  and  Computer  Science 

OPTICAL  COMMUNICATION  AND  DETECTION  THROUGH 
OPTICAL  SCATTERING  CHANNELS 

Robert  S  Kennedy  In  AGARD  Aerospace  Propagation  Media 
Modelling  and  Prediction  Schemes  for  Mod  Conmun  Navigation, 
and  Surveillance  Systems  May  1979  10  p  rets  (For  primary 

document  see  N79  27385  18  32) 

(Contract  DAAG29  77-C  0048  Grant  NSF  ENG  78  21603) 

Avail  NTIS  HC  A10/MF  A01 

The  following  were  considered  II)  the  effects  of  multiple 
scattering  upon  received  signals.  t2)  the  impact  of  these  effects 
upon  the  performance  of  systems  that  were  designed  to  operate 
m  the  absence  of  scattering,  and  13)  the  essential  features  of 
systems  that  are  best  able  to  operate  through  channels  in  which 
the  propagation  is  dominated  by  multiply-scattered  radiation  A 
plausible,  but  incomplete,  statistical  model  for  the  aperture  field 
was  introduced  The  changes  in  the  qualitative  feature  of  the 
field  with  increasing  scatter  is  reviewed  The  performance 
degradation  that  systems  designed  for  clear  weather  operahon 
suffer  in  the  face  of  increased  scattei  was  noted  as  a  prelude 
to  a  deeper  discussion  of  the  essential  features  and  performance 
of  systems  that  were  designed  to  operate  in  multiple  scattering 
atmospheres  JAM 

N79-27391#  Norwegian  Defence  Research  Establishment. 
Kjeller 

GEOPHYSICAL  DISTURBANCE  EFFECTS  ON  THE  STATE 
OF  THE  PROPAGATION  MEDIUM  AND  THEIR  PREDICT 
ABILITY 

E  V  Thrane  In  AGARD  Aerospace  Propagation  Media  Modelling 
and  Prediction  Schemes  for  Mod  Commun .  Navigation,  and 
Surveillance  Systems  May  1979  24  p  refs  {For  primary  document 
see  N79  27385  18  32) 

Avail  NTIS  HC  A10/MF  A01 

Different  types  of  disturbances  in  the  upper  atmosphere  can 
change  its  properties  as  a  propagation  medium  for  electromagnetic 
waves  The  most  important  of  these  disturbances  are  reviewed 
along  with  the  possibility  of  predicting,  not  their  actual  occurrence 
but  rather  their  effect  on  the  atmosphere  once  they  have  occurred 
The  review  is  based  upon  current  knowledge  of  ionospheric  and 
upper  atmosphere  physics,  and  concentrates  on  effects  of 
importance  to  radio  wave  propagation  Both  natural  phenomena, 
such  as  magnetic  storms  and  man-made  disturbances  are 
discussed  JAM 

N79-27392#  Appleton  Lab  .  Slough  (England) 

PROPAGATION  AT  MEDIUM  AND  HIGH  FREQUENCIES 
2:  LONG  AND  SHORT  TERM  MODELS 

P  A  Bradley  In  AGARD  Aerospace  Propagation  Media  Modelling 
and  Prediction  Schemes  for  Mod  Commun  Navigation,  and 
Surveillance  Systems  May  1979  43  p  refs  (For  primary  document 
see  N79  27385  18  32) 

Avail  NTIS  HC  A10/MF  A01 

Procedures  for  the  long  term  estimation  of  sky-wave  signal 
strengths  at  MF  and  HF  as  proposed  by  the  CCIR  are  discussed 
At  MF  an  empirical  fit  to  past  measured  signal  data  was  used 
Particular  consideration  was  given  to  modelling  the  increased 
losses  at  auroral  latitudes  and  the  excess  polanzat*on-couphng 
loss  on  some-latitude  paths  Sea  gam  enhancement  allowances 
are  also  presented  Models  at  HF  are  shown  to  involve  a  detailed 
representation  of  the  state  of  the  ionosphere,  idealised  height 
listributions  of  electron  concentration,  an  approximate  means  of 
i  lypath  determination  and  separate  allowances  for  the  different 
f  ctors  contributing  to  the  transmission  loss  The  degree  of 
a  jreement  with  observational  data  achieved  was  illustrated  for 
both  frequency  bands  The  CCIR  models  for  atmospheric 
man  made  and  galactic  noise  were  reviewed  and  examples 
presented  of  computer  based  calculations  The  use  of  statistical 
day  to  day  signal  and  noise  variability  statistics  to  provide  system 
performance  estimates  at  HF  was  indicated  JAM 

N 79  27393/|f  Norwegian  Defence  Research  Establishment. 
Kjeller 

PROPAGATION  OF  LONG  RAOIO  WAVES  IN  THE  EARTH'S 
ENVIRONMENT 


E  V  Thrane  In  AGARD  Aerospace  Propagation  Media  Modelling 
and  Prediction  Schemes  for  Mod  Commun .  Navigation,  and 
Surveillance  Systems  May  1979  26  p  refs  (For  primary  document 
see  N79  27385  18  32) 

Avail  NTIS  HC  A10/MF  A01 

The  antenna  problem  is  discussed,  then  the  propagation  of 
the  long  waves  in  the  waveguide  formed  by  the  earth  s  surface 
and  the  lower  ionosphere  is  treated  Some  of  the  most  important 
computational  methods  available  for  predicting  phase  and 
amplitude  of  long  waves  are  briefly  described  The  penetration 
of  long  waves  into  the  sea  is  of  importance  for  submerged 
vessels,  and  the  physical  principles  of  such  penetration  will  be 
given  some  attention  The  most  important  application  of  long 
waves  is  probably  for  navigation  purposes  The  major  VLF  and 
LF  navigation  systems  in  use  will  be  described  and  their  accuracy 
and  limitations  discussed  JAM 

N79-30464#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France) 

STRATEGIES  FOR  AUTOMATIC  TRACK  INITIATION 
S  J  Rabmowitz.  ed  (Mitre  Corp ,  Bedford.  Mass)  Jun  1979 
230  p  refs  In  ENGLISH  and  FRENCH  Presented  at  the  Avionics 
Panel  Specialists  Meeting.  Monterey.  Calif.  16-17  Oct  1978 
(AGARD  CP  252  ISBN-92  835-0236-1)  Av*l  NTIS 
HC  A 1 1  /MF  A01 

The  subjects  of  extraction  of  targets  from  clutter,  automatic 
track  initiation,  and  automatic  tracking  are  covered  The  application 
of  various  techniques  to  individual  two  dimensional  and  three 
dimensional  radars,  nets  of  two  dimensional  and  three  dimensional 
radars,  and  experimental  phased  array  radars  are  presented  For 
individual  titles,  see  N79-30455  through  N79-30473 

N79  30466#  Admiralty  Su/face  Weapons  Establishment. 
Portsdown  (England) 

AN  AUTOMATIC  TRACKING  8Y8TEM  BASED  ON  THE 
STATIONARY  PLOT  FILTER 

R  J  Tunnicliffe  In  AGARD  Strategies  for  Autom  Track  Initiation 
Jun  1979  22  p  refs  (For  primary  document  see  N79-30454 
21  32) 

Avail  NTIS  HC  A11/MF  A01 

The  design  of  an  automatic  tracking  system  applicable  to 
shipborne  non -moving  target  indicator  radars  is  considered  The 
system  is  based  on  the  stationary  plot  filter  (SPF).  which  cancels 
stationary  and  slow  moving  detections  and  also  provides  data 
for  both  control  of  the  first  threshold  and  adaption  of  the  track 
confirmation  rules  The  design  of  the  system  is  discussed,  with 
the  emphasis  on  the  SPF  Some  experimental  results  are 
presented,  which  show  how  the  performance  of  the  filter  is 
affected  by  the  values  of  its  parameters  and  also  compares  the 
performance  of  the  SPF  based  approach  with  that  of  the  more 
conventional  moving  target  indication  J  M  S 

N79  30466#  Lincoln  Lab.  Mass  Inst,  of  Tech.  Lexington 

AUTOMATED  TRACKING  FOR  AIRCRAFT  SURVEILLANCE 
RADAR  SYSTEMS 

R  M  ODonnell  and  C  E  Muehe  In  AGARD  Strategies  for 
Autom  Trar^  Initiation  Jun  1979  16  p  refs  (For  primary 

document  N79-30454  21-32) 

(Contracts  DOT  FA72WAI-242.  DOT-FA  TQ  679. 
F19628-78-C-0002) 

Avail  NTIS  HC  A11/MF  A01 

An  improved  moving  target  detector  (MTD)  (a  digital  signal 
processor)  was  designed,  constructed  and  tested  which  success¬ 
fully  rejects  all  forms  of  radar  clutter  while  providing  reliable 
detection  of  all  aircraft  within  the  coverage  of  the  radar  Testing 
on  both  terminal  and  enroute  surveillance  radars  is  reported 
This  processor  was  integrated  with  automatic  tracking  algorithms 
to  give  complete  rejection  of  ground  clutter,  heavy  precipitation, 
and  angels  (birds)  J  M  S 

N79-30467#  Forschungsinstitut  fuer  Funk  und  Mathematik. 
Werthoven  (West  Germany) 

BEAM  STEERING  AND  SIGNAL  PROCESSING  WITH  A 
PHASED  ARRAY  RADAR  SYSTEM  FOR  AUTOMATIC 
TRACK  INITIATION 

Eberhard  Hanle  In  AGARD  Strategies  for  Autom  Track  Initiation 
Jun  1979  12  p  refs  (For  primary  document  see  N79-30454 

21  32) 

Avail  NTIS  HC  A1  1/MF  A01 

The  relations  between  the  mam  system  functions  search, 
acquisition,  and  tracking  and  their  radar  counterparts  detection, 
interference  reduction,  and  position  finding  of  an  experimental 
radar  system  (ELRA)  are  explained  For  automatic  track  initia¬ 
tion  a  lot  of  radar  tasks  with  different  parameters  ere  handled 
partly  simultaneously  and  partly  sequentially  which  demands 
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various  kinds  of  data  transfer  between  the  radar  antennas  and 
the  tracking  computer  It  is  pointed  out  that  the  radar  physics 
and  the  tracking  process  require  a  variable  integration  time  for 
optimum  signal  processing  dependent  on  the  target  range, 
direction,  and  estimated  cross  section  and  on  the  information 
from  a  clutter  map  and  that  adaptive  clutter  suppression  and 
jammer  cancellation  can  be  included  with  modest  reduction  of 
the  efficiency  The  demand  for  a  high  detection  probability  and 
location  accuracy  and  limitations  in  power  and  time  with 
long  range  surveillance  systems  are  overcome  by  a  multiple  beam 
concept  using  interlaced  transmit  receive  processing  JM  S 

N79  30466#  Shape  Technical  Center.  The  Hague  (Netherlands) 
Command  Control  and  Systems  Div 

design  considerations  for  radar  tracking  in 

CLUTTER 

H  B  Driessen  In  AGARD  Strategies  for  Autom  Track  Initiation 
Jun  1979  14  p  refs  (For  primary  document  see  N79-30454 

21  32) 

Avail  NTIS  HC  A11/MF  A01 

The  performance  of  an  automatic  tracking  logic  in  a  mixed 
environment  of  false  and  real  plots  is  studied  The  problem  is 
investigated  with  Monte  Carlo  simulation  The  investigation  is  a 
sensitivity  analysis  for  five  important  parameters  (1)  radar 
detection  probability.  I2j  clutter  density,  (3)  smoothing  parame¬ 
ters  (4)  gate  sue  and  15)  maximum  number  of  consecutive 
misses  The  results  are  applicable  to  the  design  of  a  tracking 
logic  of  an  automatic  air  traffic  control  system  J  M  S 

N79  30469#  Plessey  Radar  Ltd.  Addlestone  (England) 

SOME  ASPECTS  OF  MULTIRADAR  TRACKING 

A  R  Morley  and  A  S  Wiisdon  In  AGARD  Strategies  for 
Autom  Track  Initiations  Jun  1979  14  p  ref  (For  primary 

document  see  N79  30454  21  32) 

Avail  NTIS  HC  A11/MF  A01 

Three  different  aspects  of  a  multi  radar  simulation  study  aimed 
at  determining  the  best  tracking  organization  and  algorithms  are 
presented  The  first  aspect  is  that  of  tracking  groups  of  aircraft 
which  are  not  all  individually  resolvable  Simulation  showed  that 
a  manually  defined  quadrilateral  enclosing  the  aircraft  could  be 
used  for  filtering  the  formation  while  tracking  was  performed  by 
evaluating  the  centroid  of  the  group  and  tracking  it  as  a  single 
entity  In  any  tracking  system  height  is  required  primarily  for 
tactical  reasons,  but  in  a  multi  radar  .racking  system  it  is  also 
required  for  the  co-ordinate  conversion  of  the  measured  plot 
position  to  the  common  tracking  plane  There  is  therefore  an 
additional  requirement  to  produce  accurate  height  information  in 
order  to  improve  the  tracking  performance  The  height  accuracy 
can.  m  general,  be  improved  by  height  filtering  A  possible 
algorithm  is  described  The  implications  of  uncoupling  the 
multi  radar  Kalman  filter  are  considered  in  terms  of  tracking 
performance  It  is  shown  that  under  certain  circumstances  the 
tracking  performance  is  considerably  degraded  when  an  uncou 
pled  Kalman  filter  is  implemented  A  R  H 

N79- 30460#  Elektromk  System  GmbH.  Munich  (West 

Germany) 

ALGORITHMS  FOR  SIMULTANEOUS  AUTOMATIC  TRACK 
INITIATION  IN  MULTIPLE  RADAR  NETWORKS 

Karl  Brammer.  Franz  Herzmann.  Albert  Kamzinger.  and  Norbert 
Knoppik  In  AGARD  Strategies  for  Autom  Track  Initiation  Jun 
1979  17  p  refs  (For  primary  document  see  N79  30454  21-32) 
Avail  NTIS  HC  A11/MF  A01 

In  a  system  which  uses  tracking  facilities  of  equal  authority 
collocated  at  every  radai  station  redundant  communication  links 
between  the  stations  provide  a  failure  tolerant  data  exchange 
capability  Algorithms  are  described  which  lead  to  a  unique  system 
track  for  a  target  entered  into  the  system  by  several  radar  sensors 
while  each  of  the  collocated  tracking  facilities  starts  an  individual 
track  by  pooling  radar  information  from  its  own  sensor  and 
from  neighboring  sensors  seeing  the  same  target  The  functions 
of  automatic  myltiradar  tr;  initiation  and  management  for  echo 
targets  are  illustrated  by  •  »me  simulation  results  Extension  d 
the  algorithms  to  strobe  backing  and  triangulation  T.  outlined 

A  R  H 

N  79  30461#  General  Research  Corp  Santa  Barbara  Calif 

A  NETTING  APPROACH  TO  AUTOMATIC  RADAR  TRACK 
INITIATION.  ASSOCIATION.  ANO  TRACKING  IN  AIR 
SURVEILLANCE  SYSTEMS 

Gary  W  Oefey  In  AGARD  Strafegres  for  Autom  Track  Initiation 
Jun  1979  10  p  ref  (For  primary  document  see  N79  30454 

21  32) 

Avail  NTIS  HC  AII.'MF  A01 


One  of  several  promising  concepts  for  netting  radars  in  a 
tactical  air  surveillance  system  employs  track  while  scan  radars 
having  scan  periods  ot  fr^.u  to  12  seconds  Such  scan  periods 
are  too  long  to  yield  an  acceptably  high  probability  of  automatic 
association  of  measure:  ients  with  tracks  when  the  surveillance 
region  contains  many  highly  maneuverable  targets  As  pre 
sented.  the  radars  overcome  this  limitation  by  being  connected 
into  a  non  hierarchical  net  over  which  measurement  data  is  pooled 
In  the  system  concept  described,  most  targets  will  be  seen  by 
twenty  or  more  radars  If  all  radars  able  to  see  a  target  shared 
the  resulting  data  with  the  entire  system  the  communications 
bandwidth  required  would  be  excessrve  To  avoid  this  problem, 
an  algorithm  was  devised  that  dynamically  selects  a  best  subset 
of  the  system  s  radars  to  track  each  target,  thus,  simultaneously 
achieving  a  high  probability  of  correct  association  (and  hence  of 
maintaining  track)  while  requiring  reasonable  communications 
bandwidths  This  performance  is  achieved  without  centralized 
control  The  concept  was  verified  using  a  detailed  computer 
simulation  called  TACRAN  (Tactical  Air  Control  Radar  Neti  some 
simulation  results  are  presented  A  R  H 

N79  30462#  Societe  Industrielle  des  Nouvelles  Techniques 
Radioelectnques  et  de  I  Electnque  Francatse  Asnieres 
PRIMARY  AUTOMATIC  TRACKING  RADAR  IN  A  MILITARY 
APPROACH  AND  ASSEMBLY  CENTER  (POURSUITE 
AUTOMATIQUE  RADAR  PRIMAIRE  DANS  UN  CENTRE 
O  APPROCHE  ET  DE  RECUEIL  MILITAIRE) 

A  Poch  In  AGARD  Strategies  for  Autorn  Track  Initiation 
Jun  1979  5  p  In  FRENCH  (For  primary  document  see 

N79  30454  21  -32) 

Avail  NTIS  HC  A1  1/MF  A01 

Automatic  tracking  radar  in  a  military  center  is  confronted 
with  problems  related  to  both  the  environment  and  to  operational 
exploitations  Special  algorithms,  adapted  in  an  extremely  short 
time  are  used  to  piocess  targets  developing  in  dense  zones  at 
low  altitudes.  by  performing  the  following  functions 
(1)  constituting  a  moving  map  supported  »rr  real  time  by 
recognized  plots  of  the  coverage  i2>  rapid  automatic  initiation 
on  plots  at  contact,  beginning  from  a^self  adaptive  criteria  as  a 
function  of  the  creation  zone  in  the  radar  coverage  assembly 
zone  landing/ takeoff  zone  surveillance  zones  (3i  associating 
contact  targets  considering  the  correct  conditions  for  approach 
fixed  echoes  atmospheric  clutter  speed,  and  the  performance 
and  location  of  very  disparate  taiyets  amMi  die  automatic 
real  time  adaptation,  of  related  parameter  as  a  function  of  the 
development  of  targets  accelerations  decelerations  turning 
and  lack  of  radar  detection  These  algorithms  ore  incorporated 
into  a  compact  program  and  used  on  a  minicomputer 

Transl  by  A  R  H 

N79  30463#  Communications  Research  Centre  Ottawa 
■  Ontario!  Communications  Dept 

ANALYSIS  OF  SECOND  AND  THIRD  ORDER  STEADY 
STATE  TRACKING  FILTERS 

A  W  Bridgewater  In  AGARD  Strategies  for  Autom  Track 
initiation  Jun  1979  1  1  p  refs  Sponsored  by  the  Dept  of 

Natl  Defence  Ottawa  Ontario  (For  primary  document  see 
N79  30454  2  1  32) 

Avail  NTIS  HC  All,  MF  A01 

In  a  multi  target  environment  the  heavy  processing  load  on 
even  the  most  powerful  rada*  tracking  systems  makes  it  necessary 
to  sacrifice  theoretical  optimality  for  practical  feasibility  in  the 
fracking  process  One  approach  is  to  adopt  sub  optimal  methods 
f or  track  estimation  usmu  steady  state  adaptive  alpha  beta  and 
alpha  beta  gamma  fitters  which  are  derived  from  the  Kalman 
fiitei  and  which  combine  good  track  following  ability  ease  of 
adaptation  to  changes  in  the  tracking  conditions  and  low 
computational  cost  A  theoretically  derived  functional  relationship 
between  the  set  of  gain  coefficients  and  a  system  parameter 
which  quantifies  the  current  backing  conditions  permits  a  rapid 
and  near  optima’  response  to  any  changes  m  those  conditions 
An  economical  means  is  developed  to  incorporate  this  adaptive 
feature  in  a  hacking  system  Coordinate  transformation  techniques 
are  described  and  other  aspects  of  practical  implementation  of 
this  type  of  tracking  filter  are  also  exan  med  A  R  H 

N79  30464#  Forschnngsinstifut  fuer  Funk  und  Mafhrmafk 
Werfhoven  (West  Germany) 

AUTOMATIC  TRACK  INITIATION  FOR  A  PHASED  ARRAY 
RAOAfi  USING  A  CLUTTER  MAP 

Wilhelm  Fleskes  In  AGARD  Strategies  for  Autom  Track  Initiation 
Jun  1979  11  p  refs  (For  primary  document  see  N79  30454 

21321 

Avail  N1IS  HC  A 1  1/MF  A01 
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A  statistical  method  for  track  validation  was  intro  '  which 
uses  a  sequential  likelihood  ratio  tnc’  »jiocedure  The  test 
discriminates  between  tracks  of  me  wanted  objects  and  false 
tracks  on  the  basis  of  the  target  detection  probability  and  the 
local  false  alarm  probability  The  latter  is  estimated  for  each 
search  plot  in  a  clutter  map  which  is  a  list  of  stored  clutter 
echos  The  map  is  updated  in  real  time  and  the  list  organization 
technique  provides  a  set  of  converging  volumina  containing  the 
estimation  point  so  that  nonparametric  estimates  can  be  obtained 
by  testing  on  uniformity  Core  memory  and  computing  lime 
requirements  allow  real  time  operation  in  a  multipurpose  computer 
piogrammed  in  higher  level  language  M  M  M 

N79  30465#  Forschungsmstitut  fuer  Funk  und  Mathemabk. 
Werthoven  (West  Germany) 

SOFTWARE  STRUCTURE  AND  SAMPLING  STRATEGY  FOR 
AUTOMATIC  TARGET  TRACKING  WITH  A  PHASED  ARRAY 
RADAR 

G  vanKeuk  In  AGARD  Strategies  for  Autom  Track  Initiation 
Jun  1979  13  p  refs  (For  primary  document  see  N79-30454 

2)  32) 

Avail  NTIS  HC  A11/MF  A01 

The  software  system  used  for  multi  target  tra-  *>ng  in  the 
experimental  phased  array  system  under  construction  at  the  FFM 
is  described  as  well  as  the  introduction  on  the  application  to 
Kalman  filters  for  tracking  maneuvering  targets  In  contrast  of 
the  situation  with  conventional  radars,  the  additional  degree  of 
freedom  to  adapt  the  scan  period  on  the  estimated  lack  of 
information  with  regard  to  each  individual  track  is  analyzed  for 
the  electronically  steerable  radar  case  A  sampling  strategy  is 
developed  and  analyzed  that  minimizes  the  tracking  frequency 
considering  the  shape  of  the  detection  probability  within  a  tracking 
beam  pointing  towards  the  predicted  target  position  Adapting 
the  scan  interval  a  constant  track  accuracy  in  space  can  be 
achieved  taking  the  various  dynamical  and  geometrical  restric¬ 
tions  into  consideration  An  optimal  spatial  extension  of  this 
uncertainty  volume  can  then  be  derived  As  the  sampling  frequency 
of  course  also  depends  on  the  assumed  maneuvering  capabilities 
of  the  target  under  track,  the  extension  of  the  optimal  uncertainty 
volume  depends  only  on  the  beam  splitting  ratio  of  the  used 
monopulse  angle  finding  technique  M  M  M 

N7930466#  Forschungsmstitut  fuer  Funk  und  Mathematik. 
Werthoven  (West  Germany) 

THE  FORMATION  TRACKING  PROCEDURE  FOR  TRACK 
ING  IN  DENSE  TARGET  ENVIRONMENT 

G  Bm:as  in  AGARD  Strategies  for  Autom  Track  Initiation 
Jun  1979  1  1  p  refs  (For  primary  document  see  N79  30454 

21  32) 

Avail  NTIS  HC  A11/MF  A01 

The  strategy  of  formation  tracking  presented  is  characterized 
by  the  substitution  of  raid  tracks  for  single  target  tracks  The 
raid  tracks  are  correlated  and  updated  by  plot -clusters  The 
formation  track  consists  of  one  central  track  and  several  marginal 
tracks  containing  the  whole  information  about  the  mean 
cmematical  behavior  and  the  spatial  extension  of  the  tracked 
formation  Special  investigations  were  directed  to  the  follow. ng 
problems  formation  track  initiation,  formation  track  evolution, 
decision  and  control  procedures  with  regard  to  formation  tract 
splitting,  and  formation  track  junction  The  efficiency  of  formation 
tracking  can  be  demonstrated  by  a  few  one  dimensional  examples 
of  appropriate  airspace  situations  M.M.M 


N79-30467#  Mitre  Corp  .  Bedford.  Mass 

PERFORMANCE  OF  AUTOMATIC  TRACK  INITIATION 

LOGIC  IN  SPECIFIC  TARGET  ENVIRONMENTS 

G  E  Lindeberg.  A  S  Marguhes.  and  P  A  Smyton  in  AGARD 
Strategies  for  Autom  Track  initiation  Jun  1979  10  p  refs 

(For  primary  document  see  N79-30454  21-32) 

(Contract  F19628  78-C  0001) 

Avail  NTIS  HC  A11/MF  A01 

Two  generalized  analytical  computer  models  were  developed 
to  provide  data  for  a  parametric  assessment  of  various  ATI 
algorithms  which  attempt  to  replicate  the  surveillance  operator's 
judgmental  processes  One  model  was  used  to  investigate  the 
initiation  of  tracks  on  actual  targets  and  the  other  was  used  to 
determine  the  track  initiation  performance  based  only  upon  false 
reports  This  performance  dichotomy  is  valid  for  the  anticipated 
NAEW  target  environment  It  was  concluded  that  there  are  several 
ATI  algorithms  which  would  yield  satisfactory  performance  Even 
withm  this  set  of  acceptable  algorithms,  however  some  criteria 
provide  enhanced  performance  rn  initiation  of  true  targets  at  the 
expense  of  a  relatively  larger  number  of  false  track  initiations 


and  there  are  others  for  which  the  converse  is  true  The  level 
of  false  target  reports  per  scan,  the  expected  target  speeds 
and  the  speed  with  which  real  targets  are  initiated  are  all 
significant  factors  in  the  construction  of  the  ATI  feature  and 
their  ramifications  are  discussed  in  detail  M  M  M 

N79-30468#  Naval  Research  Lab ,  Washington.  D  C 

INITIATION  OF  TRACKS  IN  A  DENSE  DETECTION 
ENVIRONMENT 

J  D  Wilson  and  G  V  Trunk  in  AGARD  Strategies  for  Autom 
Track  Initiation  Jun  1979  18  p  refs  (For  primary  document 

see  N79  30454  21-32) 

Avail  NTIS  HC  A11/MF  A01 

In  a  dense  detection  environment  present  track- while -scan 
algorithms  are  expected  to  introduce  false  tracks  when  processing 
is  performed  on  a  scan-by-scan  basis  The  maximum  likelihood 
solution  involving  all  detections  on  all  scans  is  formulated  and 
evaluated  for  the  initiation  problem  While  the  maximum 
likelihood  method  cannot  be  implemented  because  of  the 
enormous  computational  requirements,  it  provides  a  standard  to 
which  more  implementai  algorithms  (such  as  a  raid  detector) 
can  be  compared  M  M  M 

N79  30469#  Federal  Aviation  Administration.  Washington.  D  C 

AUTOMATIC  RADAR  TRACKING  IN  TERMINAL  AIR 
TRAFFIC  CONTROL  FACILITIES 

Hugh  G  McEvoy  In  AGARD  Strategies  for  Autom  Track  Initiation 
Jun  1979  7  p  refs  (For  primary  document  see  N79-30454 

21  32) 

Avail  NTIS  HC  A11/MF  A01 

A  radar  tracking  system  was  developed  for  use  in  the  terminal 
area  The  extractor  is  referred  to  as  a  Sensor  Receiver  and 
Processor  (SRAP)  It  detects  both  primary  radar  and  secondary 
radar  targets  and  correlates  the  two  for  transmission  to  the 
central  computer  The  primary  radar  extractor  portion  of  the  SRAP 
employs  a  rank  order  quantizer  as  the  first  detector  so  that 
quantizing  of  signals  is  done  on  a  non  parametric  basis  The 
device  also  employs  a  dynamic  correlation  measurement  technique 
to  produce  a  tight  clutter  false  alarm  control  The  automatic 
radar  terminal  system  3  computer  program  was  modified  to  accept 
data  already  azimuthally  correlated  between  primary  and  secondary 
signals  Author 

N79-30470#  Royal  Netherlands  Navy.  Den  Holder  (Netherlands) 

EXPERIENCE  WITH  AUTOMATIC  TRACKING  SYSTEMS  OF 
THE  ROYAL  NETHERLANDS  NAVY 

Leo  Stigter  in  AGARC  Strategies  for  Autom  Track  Initiation 
Jun  1979  7  p  (For  prmary  document  see  N79  30454  21-32) 
Avail  NTIS  HC  A11/MF  A01 

The  problems  encountered  and  the  experience  gained  with 
automatic  tracking  systems  for  the  modern  frigates  of  the  Royal 
Netherlands  Navy  are  described  The  on  board  data  handling 
system  DAISY  (digital  automated  information  processing 

system)  was  studied  RES 

N79-30471#  Litton  Systems.  Inc.  Van  Nuys.  Calif  Data 

Systems  Div 

THE  REMOTE  RADAR  TRACKING  STATION 

Frank  P  Hiner.  Ill  In  AGARD  Strategies  for  Autom  Track 
Initiation  Jun  1979  8  p  refs  (For  primary  document  see 
N79  30454  2 1  32) 

Avail  NTIS  HC  A1  1/MF  A01 

The  development  of  the  remote  radar  tracking  station  (RRTS) 
is  described  The  capabilities  of  the  RRTS  are  discussed  in 
detail  RES 


N79  30472#  IBM  France  S  A  .  Pans 

BASIC  CONCEPTS  OF  RADAR  DATA  PROCESSING  IN  THE 
STRIDA 

G  Grolleron  and  A  Clanet  in  AGARD  Strategies  for  Autom 
Track  Initiation  Jun  1979  4  p  (For  primary  document  see 

N79  30454  21  32) 

Avail  NTIS  HC  A11/MF  A01 

Radar  data  processing  in  STRIDA  is  earned  out  by  three 
types  of  processing  (1)  extraction  (which  digitalizes,  extracts 
and  filters  radar  information).  (2)  tracking  (which  elaborates  and 
updates  the  group  of  tracks  for  each  radar),  and  (3)  merging 
(which  enables  the  establishment  of  a  general  air  traffic  chart) 
These  functions  are  entirely  automatic  and  are  implemented  in 
the  different  network  centers  The  process  of  initiation  and  update 
of  tracks  is  performed  in  two  steps  firstly,  at  a  mono  radar 
level,  and  then,  at  a  multi-radar  level  This  technique  gives  the 
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advantage  of  limiting  the  number  of  false  tracks  while  being 
sure  of  creating  every  new  track  It  also  enables  the  establishment 
of  a  general  air  traffic  chart  by  dynamically  choosing  the  best 
radar  detection  for  each  track  RES 

M79-30473#  Hughes  Aircraft  Co .  Fullerton.  Calif  System 
Analysis  Section 

ESTABLISHMENT  OF  AIR  DEFENSE  SENSOR  REQUIRE 
MENTS  FOR  AUTOMATIC  AIRCRAFT  TRACKING 

Martin  Dana  //>  AGARD  Strategies  for  Autom  Track  Initiation 
Jun  1979  10  p  (For  primary  document  see  N79-30454  21-32) 
Avail  NTIS  HC  AU/Mf  A01 

The  functional  relationship  between  air  defense  requirements 
and  the  capabilities  of  the  target  acquisition,  tracking,  identifica¬ 
tion.  threat  evaluation  and  weapon  assignment,  and  weapon 
subsystems  was  investigated  Some  alternative  methods  for 
assessing  quantitatively  the  relationship  between  total  air  defense 
system  performance  and  the  performance  of  the  individual 
subsystems  are  discussed  A  detailed  analytic  model  of  system 
versus  subsystem  performance  was  derived  The  sensor  and 
sensor  processing  related  functions- -that  is.  acquisition,  tracking, 
identification  and  acquisition  of  designed  targets  by  fire  control 
radars  -were  emphasized  in  the  derivation  Although  the 
communication  subsystem  is  a  vital  element  of  an  integrated  air 
defense  system,  communications  was  not  considered  except  to 
note  that  a  system  which  can  transmit  the  required  information 
to  and  from  the  command  and  control  subsystem  without 
excessive  delays  due  to  traffic  and  queueing  problems  is 
required  RES 

N79-31468#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur  Seine  (France) 

DIGITAL  COMMUNICATIONS  IN  AVIONICS 

Heinz  Lueg.  ed  (Technische  Hochschule  Aachen.  West  Ger ) 

Jun  1979  456  p  refs  In  ENGLISH  and  FRENCH  Presented 

at  the  Avionics  Panel  Symp  Munich  5-9  Jun  1978 

(AGARD  CP-239  ISBN  92  835  0242  6)  Avail  NTIS 

HC  A20/MF  A01 

The  technology  of  digital  communications  is  addressed 
Communications  between  air  and/or  ground  terminals  and  relay 
communications,  both  satellite  borne  and  air  borne  improvement 
of  communication  in  the  case  of  multipath  transmission  by  means 
of  spectrum  techniques,  echo  cancelling,  or  pulse  compression, 
and  improvement  of  jam  resistance  by  means  of  power  balance 
are  among  the  topics  discussed  Spread  spectrum  techniques, 
error  protection  coding,  and  cost  effective  improvements  in 
performance  in  the  presence  of  noise  and  interference  are  also 
considered  For  individual  titles,  see  N79  31459  through 
N79  31496 

N79-31469#  Defense  Communications  Agency  Washington 
D  C 

THE  IMPACT  OF  DIGITIZATION  ON  MILITARY  COM 
MUNtCATIONS 

Irwin  L  Lebow  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  16  p  refs  (For  primary  document  see  N79  31458  22-32) 
Avail  NTIS  HC  A20/MF  A01 

The  U  S  Defense  Communications  System  (DCS)  subsystems 
which  provide  switched  services  and  dedicated  transmiss.on  are 
described  It  is  shown  that  a  second  generation  system  with 
the  common  theme  of  digitization  to  improve  secure  voice 
capability  is  designed  to  maximize  interoperability  with  tactical, 
civil,  and  allied  secure  voice  systems  This  system  is  based  upon 
a  common  user  secure  voice  system.  AUTOSEVOCOM  2.  used 
m  conjunction  with  dedicated  satellite  transmission  employing 
transportable  terminals  for  robustness  J  M  S 

N 79  31460#  Centre  d'Essais  en  Vol.  Bretigny  sur  Orge  (France) 

TECHNICAL  AND  OPERATIONAL  ASPECTS  OF  TELECOM 
MUNtCATIONS  IN  AERONAUTICS  (LES  ASPECTS 
TECHNIQUES  ET  OPERATIONNELS  DES  TELECOM 
MUNtCATIONS  EN  AERONAUTIQUE! 

Car'ier  Maurice  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  4  p  fn  FRENCH  (For  primary  document  see  N79  31458 
22  32) 

Avail  NTIS  HC  A20/MF  A01 

The  principle  information  requirements  for  air  defense  stations 
are  reviewed  and  constraints  peculiar  to  telecommunciations  m 
aeronautics  are  examined  Solutions  to  aircraft  communication 
problems  developed  since  the  end  of  World  War  2  are  assessed 
as  well  as  the  need  for  a  communication  system  to  provide  for 
navigation,  identification  and  anticollision  functions  Such  a  time 
division  multiple  access  system  will  supply  numerical  information 
in  messages  of  short  duration,  use  a  large  frequency  band 


synchronize  all  participants  in  the  network,  and  access  each 
participant  during  a  determined  time,  at  regular  intervals  or 
periods  A  R  H 

N79-31461#  Carletoo  Umv  .  Ottawa  (Ontario)  Dept  of  Systems 
Engineering  and  Computing  Science 

A  NOVEL  APPROACH  TO  THE  DESIGN  OF  AN  ALL  DIGITAL 
AERONAUTICAL  SATELLITE  COMMUNICATION  SYSTEM 

M  E  Ulug  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  16  p  refs  (For  primary  document  see  N79  31458  22  32* 
Avail  NTIS  HC  A20/MF  A01  CSCL  17B 

The  design  of  an  all  digital  aeronautical  satellite  commumca 
tion  system  based  on  the  transparent  intelligent  network  (Tl  NET) 
is  described  The  novel  features  of  the  system  namely  a  9  6  kb/s 
ground  to  aircraft  link  which  provides  a  TOMA  operation  and 
the  statistical  multiplexing  of  the  encoded  voice  and  data  were 
experimentally  tried  out  using  12-1 4  GHz  satellite  link  between 
Carleton  University,  in  Ottawa.  Canada  and  the  NASA  AMES 
Research  Center  in  Palo  Alto  California  using  Hermes  <CTS) 
satellite  Other  unique  features  of  the  system  are  the  trading  off 
of  the  satellite  up  down  delay  with  the  packet  formation  delay 
multi-polling  and  mi  Itiaddressmg  capability  and  the  complete 
transparency  to  the  user  s  protocol  In  addition,  the  system  has 
a  turn  around  time  of  22  5  ms  which  is  most  useful  in  making 
quick  changes  in  the  polling  sequence  as  well  as  producing 
fast  re -transmissions  A  polling  algorithm  which  meets  the 
particular  needs  of  the  aircraft  m  high,  medium  and  low  density 
areas  is  described  The  terrestrial  network  connecting  the 
communication  centers  and  ground  stations  in  North  America  is 
also  discussed  and  its  associated  interfaces  and  protocols  are 
defined  It  is  believed  that  the  proposed  system  will  result  m  a 
more  efficient  use  of  the  communication  channels  greater 
immunity  against  noise  and  a  less  complex  airborn  computer 
with  smaller  memory  Although  the  system  design  is  based  on 
a  set  of  hypothetical  traffic  data  the  model  can  be  readily  modified 
to  perform  at  a  higher  or  lower  traffic  level  In  this  connection 
another  system  using  a  48  kb/s  ground  aircraft  link  is  described 
and  its  performance  compared  with  that  of  the  proposed  model 

J  M  S 

N79  31462#  Communications  Research  Centre  Ottawa 
(Ontario) 

CENSAR  TOMA:  CENTRALIZED  SYNCHRONIZATION  AND 
RANGING  FOR  TIME  DIVISION  MULTIPLE  ACCESS 

Peter  P  Nuspl  In  AGARD  Digital  Commun  m  Avionics  Jun 
1979  8  p  refs  (For  primary  document  see  N79  31458  22 - 32 * 
Avail  NTIS  HC  A20/MF  A01 

Experiments  in  synchronization  for  time  division  multiple 
access  systems  for  satellite  communications  are  discussed  The 
basic  principles  of  the  new  synchronization  ranging  concept  called 
CENSAR  and  the  technological  requirements  are  covered 
Hardware  and  software  features  of  the  implementation  are 
described  and  the  results  are  discussed  A  maior  result  is  that 
this  open  loop  synchronization  method  is  feasible  with  guard 
times  of  less  than  30  ns  J  M  S 

N79  31463#  Eurocontrol  Agency  Maastricht  (Netherlands) 

A  DIGITAL  COMMUNICATION  SYSTEM  AS  GATEWAY 
BETWEEN  ADJACENT  COMPUTERIZED  AIR  TRAFFIC 
CONTROL  CENTRES 

M  Baum  In  AGARD  Digital  Commun  in  Avionics  Jun  1979 
14  p  refs  (For  primary  document  see  N79  31458  22  32) 

Avail  NTIS  HC  A20/MF  A01 

A  practical  approach  to  improve  data  communication  between 
adjacent  computerized  air  traffic  control  centers  is  described 
The  applied  concept  is  communication  procedure  conversion  by 
which  systems  with  incompatible  transmission  procedures  can 
communicate  with  each  other  via  a  gateway  system  Procedure 
conversion  meets  the  basic  requirement  which  is  not  to  intervene 
m  the  functioning  of  the  involved  local  networks  and  not  to 
require  modifications  of  locally  used  procedure  envelopes  The 
transit  function  is  realized  by  conversion  of  the  procedure  specific 
message  type  and  priority  on  one  hand  and  of  address  information 
on  the  other  hand  A  flexible  table  mechanism  is  chosen  instead 
of  fixed  coding  Outstanding  prohlems  ate  an  efficient  hnk 
failure  processing  and  an  envisaged  attachment  of  a  circuit 
switching  function  to  the  message  switching  principle  J  M  S 


N79  31464#  Californio  Univ  Los  Angeles  Dept  of  System 
Science 

A  MARKOV  MODEL  FOR  NONLINEAR  CHANNELS  WITH 
MEMORY  AND  SOME  APPLICATIONS 
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E/'O  Biglien  (Politecmco  di  Torino.  Italy)  In  AGARD  Digital 
Commun  in  Avionics  Jun  19  79  9  p  refs  Sponsored  in  pari 
by  ONR  (For  primary  document  see  N79  31458  22  32) 

Avail  NTIS  HC  A20/MF  A01 

A  Markov  chain  model  is  proposed  for  the  analysis  of 
bandlimited  and  possibly  nonlinear,  digital  communication 
channels  The  fundamental  feature  of  this  approach  is  its  analytical 
tractability  as  well  as  its  flexibility  From  this  model  several 
results  can  be  obtained  in  a  relatively  straightforward  way  An 
application  considered  is  the  evaluation  of  the  signal  power 
spectrum  at  the  channel  output  The  bandwidth  occupancy,  and 
hence  the  interference  among  adjacent  channels,  in  a  multiple  user 
communication  situation  subject  to  spectrum  spread  due  to  a 
nonlinearity  (a  typical  example  occurs  in  digital  satellite  com 
mumcation  systems)  is  evaluated  As  another  application,  the 
structure  of  the  optimum  (maximum  likelihood  sequence)  receiver 
for  a  channel  modeled  in  this  way  is  derived,  and  a  Viterbi 
algorithm  is  set  up  for  the  demodulation  of  a  digital  signal 

J  M  S 

N79-31465#  Massachusetts  Umv  .  Amherst  Dept  of  Electrical 
and  Computer  Engineering 

STATE  OF  THE  ART  OF  ERROR  CONTROL  TECHNIQUES 

Jack  Ketl  Wolf  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  12  p  refs  (For  primary  document  see  N79  31458  22-32) 
(Grant  AF  AFOSR  2601  74) 

Avail  NTIS  HC  A20/MF  A01 

A  survey  of  error  control  techniques  for  achieving  reliable 
transmission  over  noisy  communication  channels  is  presented 
Both  binary  and  nonbinary  codes  are  considered  Block  codes 
and  tree  codes  are  described  along  with  their  decoding  algorithms 
The  parameters  of  the  most  frequently  utilized  codes  are  given 
Finally  the  performance  of  such  codes  are  considered  for  an 
additive  Gaussian  noise  channel  with  and  without  Rayleigh 
fading  J  M  S 

N79  31466#  Communications  Research  Centre.  Ottawa 
(Ontario)  Dept  of  Communications 

FORWARD  ERROR  CORRECTION  FOR  THE  AERONAUTI 
CAL  SATELLITE  COMMUNICATIONS  CHANNEL 

Alan  Sewards.  Leo  Beaudet.  and  Hassan  Ahmed  In  AGARD 
Digital  Commun  in  Avionics  Jun  1979  14  p  refs  Prepared 

in  cooperation  with  Miller  Commun  Systems  Ltd  .  Kanata.  Ont 
(For  primary  document  see  N79-31458  22-32) 

Avail  NTIS  HC  A20/MF  A01 

The  problems  caused  in  an  L-band  aeronautical  satellite 
communications  channel  by  ocean  surface  multipath  are  identified 
It  is  shown  that  data  messages  transmitted  over  the  channel 
exhibit  unacceptably  high  error  rates  under  typical  conditions 
Channel  characteristics  and  techniques  for  reducing  the  error 
rate  are  discussed,  leading  to  the  choice  of  a  diffuse  threshold 
decodable  convolutional  forward  error  correcting  code  Two 
implementations  of  coder/ decoders  for  this  code  are  described, 
one  using  standard  1C  logic,  and  the  other  a  Z-80A  microprocessor 
Results  of  tests  of  the  1C  coder/ decoder  with  noise,  data  error 
bursts,  and  a  system  simulator  are  quoted,  which  show  that  the 
codec  performed  as  expected  and  is  capable  of  reducing  the 
error  rate  to  0  00001  or  better  J  M  S 

N79-31467#  Manchester  Coll  of  Science  and  Technology 
(England)  Dept  of  Electrical  Engineering  and  Electronics 
AN  EXPERIMENTAL  EVALUATION  OF  INTERLEAVED 
BLOCK  CODING  IN  AERONAUTICAL  HF  CHANNELS 

Brian  Hillam  and  Geoffrey  F  Gott  In  AGARD  Digital  Commun 
in  Avionics  Jun  1979  4  p  refs  Sponsored  by  the  Ministry 
of  Defence  (For  primary  document  see  N79-31458  22-32) 

Avail  NTIS  HC  A20/MF  A01 

Results  obtained  from  the  application  of  forward  error 
correcting  block  codes  to  a  75  baud  frequency  shift  keyed  data 
transmission  system,  operating  in  aeronautical  hf  channels  are 
presented  Six  different  binary  cyclic  codes  were  tested,  using 
detailed  error  structures  obtained  from  point-to-point  link  tests 
In  an  attempt  to  randomize  error  bursts,  which  arise  because  of 
fading  and  interference  on  the  channel,  interleaving  of  the 
codeword  bits  was  employed,  using  several  different  degrees  of 
interleaving  for  each  code  J  M  S 

N79-31466#  Standard  Efektrik  Lorenz  AG.  Stuttgart  (West 
Germany) 

AN  ASYNCHRONOUS  DATA  TRANSMISSION  SYSTEM 
WITH  LOW  ERROR  PROBABILITY  FOR  THE  SETAC 
LANDING  AID 

Wolfgang  Beter  In  AGARD  Digital  Commun  in  Avionics  Jun 


1979  5  p  (For  primary  document  see  N79  31458  22-32) 

Avail  NTIS  HC  A20/MF  A01 

A  serial  code  which  is  used  in  the  TACAN  compatible  landing 
aid  SETAC  is  described  Its  features  are  optimized  for  the  expected 
error  rate  and  types  of  errors  as  well  as  for  the  data  transmission 
rate  and  the  accepted  error  rate  after  correction  RES 

N79-31469#  Techmsche  Hogeschool.  Eindhoven  (Netherlands) 
Dept  of  Electrical  Engineering 

ON  THE  PERFORMANCE  OF  A  MAXIMUM  LIKELIHOOD 
DECODER  FOR  CONVOLUTIONAL  CODES 

J  P  M  Schalkwi|k  In  AGARD  Digital  Commun  in  Avionics 
Jun  1979  7  p  refs  Sponsored  by  the  Netherlands  Organ  for 
the  Advan  of  Pure  Res  (For  primary  document  see  N79-31458 
22-32) 

Avail  NTIS  HC  A20/MF  A01 

A  method  of  evaluating  the  event  error  probability  for 
maximum  likelihood  decoding  of  convolutional  codes  is  presented 
To  illustrate  this  method  calculations  were  carried  through  for 
the  simple  rate  1/2  convolutional  code  generated  by  an  encoder 
Similar  calculations  were  performed  for  the  standard  constraint 
length  upsilon  2  code  with  connection  polynomials  1  •  D2. 
ad  1  i  D  +  D2  RES 

N79-31470#  Kent  Umv .  Canterbury  (England)  Electronics 
Labs 

DIGITAL  COMMUNICATIONS  USING  SOFT  DECISION 
DETECTION  TECHNIQUES 

P  G  Farrell.  E  Munday,  and  N  Kalligeros  In  AGARD  Digital 
Commun  in  Avionics  Jun  1979  19  p  refs  (For  primary 

document  see  N79-31458  22-32) 

Avail  NTIS  HC  A20/MF  A01 

The  history  of  soft  decision  techniques  is  briefly  reviewed  and 
the  potential  advantages  of  using  such  techniques  are  outlined 
The  experimental  implementations  of  soft-decision  schemes  are 
described  and  evaluated  The  results  of  some  studies  *>f  quite 
simple  block  soft-decision  decoding  schemes  are  presented  Then 
a  practical  implementation  of  a  data  transmission  system 
incorporating  full  minimum-distance  soft-decision  decoding  ts 
described  The  system  is  based  on  a  transparent  product  block 
code,  with  interleaving,  and  is  suitable  for  use  of  HF.  VHF  and 
UHF  channels  The  results  of  tests  on  simulated  and  real  channels 
are  presented  and  commented  on  It  was  concluded  that  efficient 
operation  of  data  transmission  systems  with  channel  (redundant) 
coding  is  impossible  without  soft-decision  detection,  particularly 
in  non-Gaussian  environments  RES 

N79-31471#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
luft-  und  Raumfahrt.  Oberpfaffenhofen  (West  Germany)  Inst 
of  Communication  Technology 

THEORETICAL  LIMITS  ON  CHANNEL  COOING  UNDER 
VARIOUS  CONSTRAINTS 

B  G  Dorsch  and  F  Dolamsky  In  AGARD  Digital  Commun  in 
Avionics  Jun  1979  12  p  refs  (For  primary  document  see 

N79-31458  22-32) 

Avail  NTIS  HC  A20/MF  A01 

Theoretical  limits  on  coding  under  some  fundamental 
constraints  of  practical  schemes  were  calculated,  which  were 
not  taken  into  account  in  Shannon  s  absolute  limit  for  Gaussian 
noise  First  channel  capacity  (zero  error  probability  with  codes 
of  infinite  length)  was  considered  for  finite  rate  codes  (finite 
energy  per  symbol,  finite  bandwidth),  binary  input  and  quantized 
output  signals  Then  the  influence  of  finite  length  and  finite 
error  probability  on  the  theoretical  limits  of  coding  was  investi¬ 
gated  for  three  decoding  philosophies  (maximum  likelihood 
decoding,  bounded  minimum  distance  decoding  and  decoding 
with  an  optimum  fixed  threshold)  It  was  found  that  the 
performance  of  practical  coding  schemes  under  certain  constraints 
should  be  compared  to  these  limits  rather  than  the  absolute 
Shannon  limit  R  E  S 

N79  31472#  Ruhr  Umv  .  Bochum  (West  Germany)  Inst  fuer 
Elektromk 

AN  ERROR  RATE  MEASUREMENT  SET  UP  OPERATING  AT 
1  GBIT/S 

Ulnch  Wellens  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  12  p  refs  (For  primary  document  see  N79-31458  22-32) 
Avail  NTIS  HC  A20/MF  A01 

An  error  rate  measurement  set-up  is  described  which  directly 
operates  at  information  rates  near  1  Gbit/s  The  transmitter 
delivers  pseudo  random  sequences  which  are  generated  by  high 
speed  base  coupled  logic  gates  working  in  conjunction  with  two 
delay  lines  In  the  error  rate  deieclor  the  brt  stream,  transmitted 
via  the  communications  system  under  test  was  compared  with 
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a  reference  bit  stream  from  the  transmitter  in  an  exclusive  gate 
The  discovered  error  bits  were  registered  in  a  counter  chain 
and  divided  by  the  total  number  of  bits  transmitted  during  an 
adjustable  measurement  time  The  accuracy  achieved  with  this 
equipment  was  better  than  10  to  the  9th  power  Two  application 
examples  in  utilizing  the  measurement  set  up  are  described  In 
one  of  these  the  enor  rate  versus  the  mput  signal  power  of  a 
coaxial  cable  transmission  path  was  determined  The  other 
application  was  concerned  with  a  special  problem  in  an  optical 
transmission  system  RES 

N79-31473#  FGAN.  Wachtberg  Werthhoven  (West  Germany) 

INTRODUCTORY  NOTES  ON  PROPAGATION  EFFECTS  AND 
RELATED  ASPECTS 

H  J  Albrecht  In  AGARD  Digital  Commuo  in  Avionics  Jun 
1979  3  p  Ifor  primary  document  see  N 79  31458  22  32) 

Avail  NTIS  HC  A20/MF  A01 

Fundamental  information  on  propag&hon  media  is  presented 
as  a  basis  for  subsequent  papers  which  review  the  more  detailed 
problem  areas  and  illustrate  typical  applications  Comments  on 
the  trend  *i.  relevant  research  and  development  a»e  also 
included  RES 

N79  31474#  Siemens  A  G  .  Munich  (West  Germany) 

PROPAGATION  EFFECTS  ON  DIGITAL  COMMUNICATION 
IN  AVIONICS  (REVIEW  PAPER) 

Ernst  Lamped  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  15  p  rets  (For  primary  document  see  N79  31458  22  32' 
Ava.l  N TtS  HC  A20  MF  AOl 

The  diffe'ent  modes  of  electromagnetic  wave  propagation 
and  thetr  relevancy  in  avionics  were  investigated  The  relevant 
propagation  modes  are  then  discussed  in  terms  of  frequency 
from  the  HF  band  to  EHF  region  Satellite  communication  was 
also  discussed  RES 

N79  31475#  Northeastern  Umv  .  Boston.  Mass 

MODELLING  OF  PROPAGATION  ASPECTS  OF  DIGITAL 
COMMUNICATION  SYSTEMS 

H  R  Raemer  7/;  AGARD  Digital  Commun  in  Avionics  Jun 
1979  11  p  refs  l For  primary  document  see  N79  31458  22  32) 
Ava.l  NTIS  HC  A20  MF  AOl 

Propagation  considerations  important  in  modelling  of  digital 
communication  systems  are  leviewed  Nearly  the  entire  radio 
frequency  spectrum  is  covered  The  following  topics  are  briefly 
discussed  <  1 1  basic  channel  modelling  theory  concepts 
<2)  systems  analysis  and  design  as  it  relates  to  propagation, 
and  (3)  the  two  channels,  troposcatter  and  satellite-ground 

RES 

N79-31476#  Royal  Aircraft  Establishment.  Farnborough 
(England)  Radio  arid  Navigation  Dept 

PERFORMANCE  PREDICTIONS  AND  TRIALS  OF  A 
HELICOPTER  UHF  DATA  LINK 

R  M  Harris  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  17  p  refs  (For  primary  document  see  N79  31458  22-32) 
Avail  NTIS  HC  A20/MF  AOl 

A  combination  of  theor«: >..al  3od  experimental  studies 
conducted  in  order  to  estimate1  the  bit  enor  rate  performance  of 
a  digital  communication  system  an  »evipwed  The  system  is 
proposed  for  the  transmission  of  binary  digital  data  over  dedicated 
simplex  UHF  radio  links  between  helicopters  and  between 
helicopters  and  ships  Initial  predictions  o*'  system  performance 
were  based  on  known  characteristics  of  some  helicopter  installed 
systems  and  classical  treatment  of  multi;  it  i  adto  wave 
propagation  over  a  smooth  sea  The  probability  of  achieving  a 
particular  grade  of  service  was  cons'dered  as  the  arithmetical 
product  of  several  independent  statistical  parameters  Some  of 
these  were  related  to  the  temporal  and  spatuj  variability  of 
radio  wave  propagation,  others  reflected  the  almost  andom 
orientation  of  the  aircraft  under  operational  conditions  affecting 
the  signal  received  via  the  aircraft  s  radiation  patten.  A  method 
of  statistical  analysis  based  on  approximate  Gaussian  frequency 
distribution  functions  was  applied  to  the  experimental  data 
Performance  predictions  are  presented  in  terms  of  time  availah'foy 
for  selected  bit  error  rates  R  E  5 

N79-31477#  Air  Force  Geophysics  Lab  Hanscom  AFR  Mass 

NEW  INSIGHT  INTO  IONOSPHERIC  IRREGULARITIES  AND 
ASSOCIATED  VHF'UHF  SCINTILLATIONS 

J  Buchau.  E  J  Weber  and  H  E  Whitney  In  AGARD  Digital 
Commun  in  Avionics  Jun  1979  26  p  refs  iFor  prima-y 

document  see  N79  31458  22  32) 

Avail  NTIS  HC  A20/MF  AOl 


Using  o  new  all  sky  photometer  and  airborne.' ground  based 
sounding  the  laryi-  scale  structure  of  equatorial  ((regularity  regions 
responsible  for  VHF/UHf  scintillations  was  determined  Field 
aligned  electron  density  depletions  of  1200  km  north  south 
extent  develop  after  sunset  m  the  bottomside  of  the  equatorial 
ionosphere  and  move  towards  the  east  at  approximately 
100  m/sec  The  l.fet.'ne  of  these  depletions  is  several  hours 
They  are  the  seal  of  irregularities  .scale  s./es  meters  to  kilometers) 
which  extend  from  the  bottomside  to  800  km  freight  They 
occur  s»ngie  o'  .n  groups  and  result  m  scintillations  of  traversing 
signals  At  arctic  latitudes  the  irregular  F  region  ionization  resulting 
from  soft  part  tele  prec.puat.ori  often  associated  with  auroral 
forms  These  forms  were  made  viable  with  the  all-sky  pi  umeter 
and  scintillation  events  observer!  on  VHf  UHF  were  related  to 
the  observed  features  Airborne  scinf Nation  measurements  at  the 
equator  show  st'Ong  dependence  of  The  fading  tale  on  aircraft 
heading  a  result  of  eastward  drift  of  the  irregularities  Ground 
based  measurements  show  dial  space  diversity  and  time  diversity 
are  *  Heciive  means  to  operate  unde*  strongly  scintillated 
conditions  RES 

N79  31478#  Techrusche  Umversilae!  Brunswick  (West 
Ger  many; 

MULTIPATH  PROPAGATION  MEASUREMENT  BY  DOPPLER 
TECHNIQUE 

P  Form.  R  Springer  h  Bothe  and  K  Kie.n  In  AGARD  Digital 
Commun  in  Avionics  Jun  1979  23  p  refs  Prepared  in 

cooperation  with  DFVLR  Brunswick  tFor  primary  document  see 
.\ 79  31458  22  32- 
Ava.l  NTIS  HC  A20MF  AOl 

Sut.c  microwave  landing  system  features  are  d'seussed  with 
it 'jji'i  t*  jinpath  propagation  For  illustration  of  specific 
multipath  a  Doppler  stub  measurement  technique  with 

fug!  angle  .eso  uiion  t-  p-esented  which  needs  simple  antennas 
ano  equip  ner-t  a  hi  offers  easy  interpretation  M  M  M 

N79  31479#  f-ansportation  Systems  Center.  Cambridge  Mass 

A  CHANNEL  SIMULATOR  FOR  L BANO  SATELLITE  MOBILE 
COMMUNICATIONS 

Peter  D  Fngels  In  AGARD  Digital  Commun  m  Avionics  Jun 
1979  10  i  reft.  tFor  primary  document  see  N79-31458  22  32i 
Avail  NTIS  HC  A/0/  MF  AO' 

A  laboratory  simulator  which  enables  the  characterization  of 
any  variety  of  experimental  modems  m  the  presence  of  simulated 
multipath  and  no.se  is  described  Such  a  procedure  is  advanta¬ 
geous  in  cost  savings  repeatibility  and  comprehensiveness 

M  M  M 

N 79  3 1480#  Technische  U mversdaet.  Brunswick  (West 
Germany)  Inst  fuer  Nachnchtentechnik 

INVESTIGATION  ON  INFORMATION  ERROR  CAUSED  BY 
TRAFFIC  LOADING  IN  APPROACH  AND  LANDING 
SYSTEMS 

Wolfgang  Skupm  In  AGARD  Digital  Commun  in  Avionics 
Jun  1979  15  p  (For  primary  document  see  N79  31458  22  32) 
Avail  NTIS  HC  A20/MF  AOl 

For  the  evaluation  of  a  required  approach  and  landing  systems 
with  statistical  interrogation  ALSSl  serving  capacity,  a  traffic 
model  was  developed  This  model  is  based  on  the  operational 
requirements  and  gives  a  defined  standard  traffic  volume  for  a 
ALSSl  For  investigating  the  reply  efficiency  and  the  accuracy 
of  an  ALSSl  several  methods  can  be  employed  By  means  of 
probability  calculations  the  reply  efficiency  can  be  determined 
with  comparatively  low  expense  For  tha  determination  of  the 
accuracy  it  is  useful  to  carry  out  real  world  system  tests  with  a 
test  a/c  Because  of  less  expense  the  traffic  load  is  simulated 
with  these  tests  by  pulse  generators  More  flexibility  can  be 
achieved  by  employing  a  software  simulation  For  this  a  computer 
model  of  the  tiaffic  loading  has  to  be  installed  as  well  as  a 
computer  model  of  the  system  to  be  investigated  Some  results 
neved  by  employing  these  methods  are  presented  M  M  M 


N79  31481#  Rome  Air  Development  Center,  Griffiss  AFB.  N  Y 

NEW  DEVICES  FOR  DIGITAL  COMMUNICATIONS  IN 
AVIONICS 

f  I  Diamond  H  J  Bush,  and  J  A  Gramero  In  AGARD 
Digital  Commun  in  Avionics  Jun  1979  9  p  refs  (Foi  primary 
•ln<-iment  see  N79  31458  22-32) 

Avail  NTIS  HC  A20/MF  AOl 

Tec hnoloqtcal  advances  in  microelectronics  to  improve 
cap.ih'libes  and  reduce  complexity  of  digital  communication 
systems  m  the  an  craft  industry  are  assessed  M  M  M 
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N79-31482#  California  Umv  .  San  Diego.  La  Jolla 

TRANSFORM  DOMAIN  PROCESSING  FOR  DIGITAL 
COMMUNICATION  SYSTEMS  USING  SURFACE  ACOUSTIC 
WAVE  DEVICES 

L  B  Milstein.  D  R  Arsenault,  and  P  Das  In  AGARD  Digital 
Commun  in  Avionics  Jun  1979  16  p  refs  Prepared  in 

cooperation  with  Rensselaer  Polytech  Inst  (For  primary  document 
see  N79  31458  22  32) 

(Grant  DAAG29  77-G-0205) 

Avail  NTIS  HC  A20/MF  A01 

A  surface  acoustic  wave  receiver  is  presented  This  device 
is  light  and  small  enough  to  be  used  on  board  aircraft  and  can 
receive  continuous  time-digital  signals  accurately  and  securely 
The  detection  of  digital  signals  in  the  presence  of  Gaussian 
noise  and  interference  using  this  device  is  studied  MMM 

N79-31483#  California  Umv  .  Los  Angeles  Dept  of  System 
Science 

AN  ANALYSIS  OF  THE  ERROR  PROBABILITY  OF  AN  ALL 
DIGITAL  DETECTOR 

Sam  Reisenfeld  and  Kung  Yao  In  AGARD  Digital  Commun  in 
Avionics  Jun  1979  13  p  refs  Sponsored  by  the  ONR  {For 

primary  document  see  N79-31458  22-32) 

Avail  NTIS  HC  A20/MF  A01 

Several  analytical  approaches  are  taken  to  evaluate  the  error 
probability  of  a  digital  communications  system  with  a  detector 
implemented  as  a  digital  signal  processor  A  binary  hypothesis 
problem  over  an  AWGN  channel,  where  the  receiver  consists  of 
a  low-pass  filter,  a  sampler,  a  dynamic  range  scaling  device,  an 
A/D  converter  a  digitally  implemented  mtegrate-and-dump 
filter,  and  a  threshold  device  is  considered  The  digital  processing 
for  the  receiver  is  done  with  fixed-point  arithmetic  Exact  error 
probability  expressions  are  given  for  cases  of  overflow  and  no 
overflow  in  the  integrate-and-dump  filter  Approximate  expressions 
for  P  sub  e.  which  depend  upon  approximations  of  the  moments 
of  the  quantization  error,  are  obtained  The  P  sub  e  expressions 
are  derived  as  functions  of  E  sub  b/n  sub  o.  the  number  of  bits 
m  the  mtegrate-and-dump  filter  output,  the  number  of  samples 
per  binary  symbol,  and  the  dynamic  range  scaling  factor  Numerical 
examples  illustrating  the  above  analytical  approaches  are  given 

MMM 

N79-31484#  Johann-Wolfgang-Goethe-Universitat.  Frankfurt  am 
Mam  (West  Germany)  Inst  fuer  Angewandte  Physik 

ASPECTS  OF  SOURCE  ENCODING 

Dietrich  Wolf  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  6  p  refs  (For  primary  document  see  N79  31458  22-32) 
Avail  NTIS  HC  A20/MF  A01 

After  some  general  remarks  on  the  concepts  of  source 
encoding  some  illustrative  examples  of  actual  interest  are 
presented  In  particular,  recent  results  on  source  models  of 
bandpass-limited  speech  signals,  on  optimum  quantization  of 
nonGaussian  random  sources,  on  data  compression  encoding 
schemes  for  speech  and  television  signals  are  discussed  Author 

N79  31486#  Johann-Wolfgang-Goethe-Umversitat.  Frankfurt  am 
Mam  (West  Germany)  Inst  fuer  Angewandte  Physik 

PROBLEMS  IN  COMBINING  SOURCE  AND  CHANNEL 
CODING 

Hans  Juergen  Matt  In  AGARD  Digital  Commun  in  Avionics 
Jun  1979  12  p  refs  (For  primary  document  see  N79-31458 

22  32) 

Avail  NTIS  HC  A20/MF  A01 

Some  problems  in  combining  source  and  channel  coding 
are  discussed  By  the  example  of  DPCM  coded  video  signals 
the  effects  of  channel  errors  were  analyzed  to  see  how  these 
effects  could  be  minimized  An  adaption  strategy  for  source- 
and  channel  codecs  is  proposed  based  on  the  fact  that  channel 
decoders  are  particulary  suited  to  correct  small  numbers  of 
errors  occurring  with  high  probability  so  that  greater  numbers 
of  errors  occurring  less  frequently  are  left  to  the  source  decoder 
for  reconstruction  For  protection  of  the  compressed  signals  a 
low  cost  tri -state  channel  code  is  proposed  and  its  performance 
is  outlined  Finally,  the  problem  of  optimizing  a  transmission 
system  as  a  whole  is  shown  to  be  a  variational  problem 
relating  the  cost  of  the  system  to  the  signal  quality  (distortion) 
produced  at  the  receiver  Its  solution  leads  to  a  cost -distortion 
function  which  may  include  all  relevant  parameters  of  the 
transmission  system  s  components  MMM 

N79  31466#  Techmsche  Umversitaet.  Hanover  (West  Germany) 
Lehrstuhl  fuer  Theoretische  Nachrichtentechnik  und  Information 

servarbeitung 


SEGMENTATION  OF  PICTURES  INTO  CHANGING  AND 
MOVING  PARTS  FOR  FRAME  REPLENISHMENT  CODING 
TECHNIQUES 

Juergen  Kite  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  10  p  refs  (For  primary  document  see  N79-31458  22-32) 
Avail  NTIS  HC  A20/MF  A01 

A  method  is  described  which  allows  the  segmentation  of  a 
video  signal  in  changing  and  unchanging  parts  The  segmentation 
is  done  by  comparing  the  average  absolute  value  of  five  adjacent 
frame  to  frame  differences  to  a  threshold  of  1  2/256  The 
segmentation  algorithm  detects  only  those  frame  areas  which 
have  changed  their  information  visibly  This  is  done  for  a  mimimum 
number  of  picture  elements  by  using  relatively  long  clusters, 
which  in  turn  increases  the  bit  rate  reduction  for  conditional 
replenishment  coders  In  addition  to  the  segmentation  of  the 
frame  in  changing  and  unchanging  areas,  a  method  is  explained 
which  allows  an  exact  distinction  between  moving  areas  and 
uncovered  background  This  can  be  used  for  instance  for  the 
purpose  of  bit  rate  reduction  by  adapting  the  spatial  sampling 
frequency  to  the  reduced  spatial  resolution  in  the  moving  areas 
which  depends  on  the  velocity  Author 

N79-31467#  Rensselaer  Polytechnic  Inst  Troy.  N  Y  Electrical 
and  Systems  Engineering 

STATE  OF  THE  ART  IN  DIGITAL  SIGNAL  PROCESSING 
WITH  APPLICATIONS  TO  MULTIPLE  ACCESS  SYSTEMS 

Lester  A  Gerhardt  In  AGARD  Digital  Commun  in  Avionics 
Jun  1979  9  p  refs  (For  primary  document  see  N79  31458 

22-32) 

Avail  NTIS  HC  A20/MF  AOl 

Advanced  developments  and  trends  in  the  fields  of  digital 
signal  processing  and  digital  communications  were  reported  The 
effects  of  microprocessors  and  minicomputers  in  this  development 
were  addressed  The  availability  of  new  devices,  device  technology, 
and  directions  are  summarized  with  respect  to  the  emphasis  on 
speed  A  discussion  of  CDM.  CDMA.  SSMA.  and  TDMA  was 
reported  The  Joint  Tactical  Information  Distribution  System 
was  described  as  a  system  concept  MMM 

N79-31488#  Thomson-CSF.  Gennevilliers  (France)  Div 
Telecommunications 

THE  TELEGRAPH  MODEM  AT  SPREAD  SPECTRUM 
[MODERN  TELEGRAPHTIQUE  A  ETALEMENT  DE  SPEC 
TRE] 

D  Bnsset  and  G  Auger  In  AGARD  Digital  Commun  in  Avionics 
Jun  1979  7  p  refs  In  FRENCH  (For  primary  document  see 

N79  31458  22-32) 

Avail  NTIS  HC  A20/MF  A01 

A  modem  for  spread  spectrum  telegraphy  was  included  in 
the  design  of  an  experimental  satellite  communication  station 
and  is  being  evaluated  the  Symphome  satellite  The  information 
transmitted  is  in  a  telegraphic  rhythm  at  75  bits/s,  using  a 
differential  coding  followed  by  a  PSK  bi-phase  modulation  The 
spectrum  spread  is  achieved  in  a  band  of  several  tens  of  MHz 
by  means  of  PN  sequence  at  elevated  rhythm  In  relation  to 
other  multiple  access  techniques.  (FDMA.  TDMA.  without 
frequency)  the  advantages  of  this  transmission  of  the  SSMA 
type  are  multiple  access  without  requiring  centialized  manage 
ment  of  the  network,  discretion,  resistance  to  interference,  and 
reduced  complexity  of  equipment  involved  in  ground  stations 
and  onboard  the  satellite  On  the  other  hand,  the  capacity  for 
transmission  is  inferior  to  that  of  other  modes  of  multiple 
access  Transl  by  A  R  H 

N79-31489#  Techmsche  Hochschule.  Aachen  (West  Germany) 
Inst  fuer  Elektrische  Nachrichtentechnik 

THE  PERFORMANCE  OF  CODE  DIVISION  MULTIPLEXING 
WITH  PULSE  POSITION  MODULATION 

Juergen  Lindner  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  lip  refs  (For  primary  document  see  N79-31458  22-321 
Avail  NTIS  HC  A20/MF  AOl 

Pulse  position  modulation  (PPM)  is  considered  for  code 
division  multiplexing  (CDM)  in  order  to  find  attractive  alternatives 
to  PCM  for  the  transmission  of  analog  data  over  a  CDM  system 
The  relations  between  the  output  signal  to  interference  ratio, 
the  number  of  users  and  the  bandwidth  on  the  channel  are 
calculated  and  an  attempt  is  made  to  optimize  the  binary 
sequences  used  as  carrier  functions  Binary  sequences  are 
presented  having  autocorrelation  functions  (ACF)  which  are 
relatively  good  approximations  to  the  optimal  ones  By  means 
of  some  known  results  it  is  shown  that  the  crosstalk  properties, 
given  by  the  crosscorrelation  functions  (CCF)  of  the  binary 
sequences  are  fixed  The  characteristics  of  CDM /PPM  and 
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COM/ PCM  are  compared  and.  a  PPM  teceivei  is  presented 
leading  to  low  cost  and  effort  necessary  for  the  implementation 
of  a  CDM/PPM  system  for  speech  transmission  One  very 
attractive  feature  is  the  absence  of  any  synchronization  within 
the  system  stmilai  to  frequency  division  multiple  ring  with  AM 
and  incoherent  reception  but  with  the  properties  of  COM  and 
the  resulting  advantages  in  some  applications  A  R  H 

N 79  31490*  Lincoln  Lab  Mass  Inst  of  lech  Lexington 

A  TERMINAL  ACCESS  CONTROL  SYSTEM  FOR 
FLEETSAT 

Steven  L  Bernstein  In  AGARO  Digital  Commun  in  Avionics 
Jun  1979  9  p  refs  Sponsored  by  Navy  (For  primary  document 
see  N79-31458  22-321 
Avail  NTIS  HC  A20/MF  A01 

The  terminal  access  control  system  (TACS)  utilizes  time 
division  multiple  access  (TDMA)  to  derive  several  circuits  from 
each  of  the  several  25  kHz  wide  frequency  channels  available 
Access  to  these  circuits  is  controlled  in  real  time  by  a  master 
control  station  according  to  user  demand  thus  TACS  is  an  example 
of  a  demand  assigned  multiple  access  (DAM  A I  system  The  access 
control  techniques  and  efficiency  of  performance  is  described 
In  order  to  verify  system  performance  predictions,  a  master  control 
station  and  mobile  platform  subscriber  unit  weie  constructed 
and  used  in  an  extensive  test  program  A  R  H 

N79-31491#  Mitre  Corp  Bedford  Mass 
IMPLEMENTING  JTIOS  IN  TACTICAL  AIRCRAFT 

David  R  McMillan  In  AGARD  Digital  Commun  in  Avionics 
Jun  1979  13  p  (For  primary  document  see  N79  31458  22  32) 
Avail  NTIS  HC  A20/MF  A01 

The  implementation  of  a  high  capacity,  secure,  jam  resistant 
time  division  multiple  access  information  system  for  providing 
integrated  communications,  navigation,  and  identification  capabili 
ties  is  discussed  Major  characteristics  of  the  joint  tactical 
information  distribution  system  IJTIDS1  in  tactical  aircraft  are 
summarized  and  relevant  elements  of  the  JTIDS  program  plan 
are  highlighted  The  context  for  specific  requirements  to  be 
satisfied  with  aircraft  installations  are  established  in  terms  of 
operational  functions,  sources  and  sinks  of  information  which 
support  those  functions,  and  current  information  distribution 
systems  and  man-machine  interfaces  which  mechanize  the  transfer 
to  and  from  tactical  aircraft  and  their  crews  The  relative  benefit 
of  JTIDS  over  present  solutions  to  operational  information  needs 
is  established  in  this  context  An  overview  of  key  elements  of 
the  tactical  aircraft  implementation  challenge  is  included  A  R  H 

N79-31492#  Rome  Air  Development  Center.  Griffiss  AFB.  N  Y 
TDMA  FOR  RELAYED  COMMUNICATIONS 
D  L  Baerwald  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  11  p  refs  (For  primary  document  see  N79-31458  22-32) 
Avail  NTIS  HC  A20/MF  A01 

The  use  of  time  division  multiple  access  (TDMA)  as  a  means 
of  sharing  the  available  communication  resources  of  a  commumca 
tion  relay,  either  orbital  or  otherwise  elevated  is  discussed.  The 
different  forms  of  time-shared  communications  are  reviewed  and 
the  impact  of  TDMA  operation  on  other  aspects  of  the 
communications  system  s  performance  such  as  flexibility, 
interoperability,  anti -jam  capability,  and  equipment  economics  is 
examined  A  breadboard  TDMA/ANSAR  (Adaptive  Null  Steering 
Array  Relay)  system  is  described.  The  relay  provides  both  temporal 
and  spatial  adaptive  processing  to  maximize  the  ratio  of  recognized 
desired  energy  to  unrecognized  interfering  energy  It  performs 
the  processing  on  a  pulse-to-pulse  basis  as  each  user  accesses 
it  during  an  assigned  time  slot  In  the  system  developed,  each 
modem  synchronizes  its  clock  with  that  of  the  relay  This  is 
critical  to  the  rapid  processing  required  of  the  relay  A  R  H 

N  79-31 493#  Societe  le  Materiel  Telephonique.  Boulogne- 

E  lancourt  (France) 

A  NETWORK  OF  DIGITAL  RADIO  COMMUNICATION  BY 
TIME  DIVISION  DUPLEXING  [RESEAU  DE  RADIOCOM 
MUNICATION  NUMERIOUE  EN  DUPLEX  TEMPOREL] 

J  Lautier  In  AGARD  Digital  Commun  in  Avionics  Jun  1979 
1 1  p  In  FRENCH  (For  primary  document  see  N79-31458  22-32) 
Avail  NTIS  HC  A20/MF  A01 

Until  the  present,  the  establishment  of  digital  duplex 
radioelectnc  links  required  the  use  of  two  frequencies,  one  for 
transmission  and  the  other  for  reception  Time  division  duplexing 
now  permits  the  use  of  a  single  carrier  frequency  which 
automatically  provides  for  transmission  at  one  time  and  for 
reception  at  another  The  user,  however  can  speak  and  listen 
simultaneously  The  delta  modulation  used  for  digitization  is 


particularly  adapted  to  digitizing  communication 

Transl  by  A  R  H 

N79  31494#  Ruhr  Umv  .  Bochum  (West  Germany)  Inst  fuer 
Elektromk 

A  MULTI  GBIT/S  R2  FORMAT  DIODE  MULTIPLEXER 

Udo  Barabas  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  13  p  refs  (For  primary  document  see  N79-31458  22-32) 
Avail  NTIS  HC  A20/MF  A01 

A  clocked  multiplexer  circuit  was  realized  which  provided 
4  48  Gbit/s  5  Gbit/s.  and  7  84  Gbit/s  output  pulse  streams 
for  PCM  type  input  tributaries  at  1  22  Gbit/s.  0  25  Gbit/s.  and 
1  22  Gbit/s.  respectively  The  circuit  employed  essentially  modified 
ultra  broadband  hybrid  tees,  step-recovery  diodes,  and  GaAs 
Schottky  barrier  diodes  Output  voltages  up  to  2  V  were  obtained 
across  a  load  of  50  omega  The  pulse  of  the  output  pulses  was 
approximately  100  ps  Author 

N79-31495#  Home  Air  Development  Center.  Griffiss  AFB.  N  Y 

A  16  Kb/s  MODEM  FOR  SECURE  VOICE  SERVICE  OVER 
NARROWBAND  ANALOG  CHANNELS 

Richard  A  Northrup,  T  R  Losson.  D  D  McRae  and  F  A 
Perkins  In  AGARD  Digital  Commun  in  Avionics  Jun  1979 
13  p  refs  Prepared  in  cooperation  with  Hams  Corp  .  Melbourne. 
Fla  (For  primary  document  see  N79  31458  22-32) 

Avail  NTIS  HC  A20/MF  A01 

The  development,  testing  and  planned  applications  of  the 
16  Kbps  modem  which  operates  over  unconditioned  4  kHz  voice 
frequency  channels  are  discussed  The  modem  transmitter 
receiver,  automatic  equalizer,  and  unique  stored  program  processor 
are  described  as  well  as  their  operation  in  both  the  training 
mode  and  data  transmission  mode  A  comprehensive  test  program 
of  the  model  operating  at  both  16  and  8  Kbps  over  the  worldwide 
dialed-up  circuits  of  the  U  S  automatic  voice  network  (AUTOVON) 
is  described  along  with  a  summary  of  the  test  results  Based 
upon  the  successful  test  performance,  planned  applications  for 
the  modem  are  inexpensive  16  Kbps  continuous  variable  slope 
delta  moculation  (CVSD)  secure  digital  voice  transmission  and 
the  8  Kbps  transmission  of  high  quality  data  or  imagery  over 
dialed  up  narrowband  circuits  An  alternate  secure  digital  voice 
application  is  32  Kbps  CVSD.  whereby  a  biplexer  device  splits 
the  32  Kbps  into  two  16  Kbps  streams  for  transmission  by  the 
16  Kbps  modem  over  two  separate  channels  A  R  H 

N79-31496#  Pohtecmco  di  Torino  (Italy)  Inst  di  Elettronica 
e  Telecommunicaziom 

DOUBLE  DIFFERENTIAL  PSK  SCHEME  IN  THE  PRESENCE 
OF  DOPPLER  SHIFT 

Mario  Pent  In  AGARD  Digital  Commun  in  Avionics  Jun 
1979  1  1  p  refs  (For  primary  document  see  N79-31458  22-32) 
Avail  NTIS  HC  A20/MF  A01 

A  double  differentially  coherent  demodulation  scheme 
(DDPSK)  is  proposed  for  digitally  phase  modulated  signals  its 
performance  is  theoretically  independent  on  slow  carrier  frequency 
fluctuations  and  this  result  is  obtained  by  means  of  a  very  simple 
and  reliable  structure  The  theoretical  analysis  of  the  ideal  DDPSK 
shows  that,  in  the  absence  of  carrier  frequer  '.y  shift  it  suffers 
a  penalty  of  about  4  dB  with  respect  to  the  conventional 
DCPSK  demodulation  scheme  Since  the  potential  applications 
of  such  a  demodulation  scheme  are  in  the  field  of  the  air-to-air 
or  air-to-ground  data  links,  a  comparative  analysis  was  made 
with  respect  to  the  conventional  DCPSK  in  the  presence  of  a 
carrier  frequency  shift,  and  the  conditions  are  derived  (in  terms 
of  carrier  frequency,  relative  speed  and  information  rate)  under 
which  the  DDPSK  performs  better  Author 


N80-19346#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

TERRAIN  PROFILES  AND  CONTOURS  IN  ELECTROMAG 
NETIC  WAVE  PROPAGATION 

Albert  W  Biggs,  ed  (Kansas  Umv.  Lawrence)  Dec  1979 
378  p  refs  Presented  at  the  Specialist  Meeting  of  the 
Electromagnetic  Wave  Propagation  Panel.  Spatind.  Norway. 
10  14  Sep  1979 

(AGARD  CP  269.  ISBN  92  835  1345  2)  Avail  NTIS 
HC  A17/MF  A01 

The  propagation  problems  which  are  connected  with  terrain 
profiles  and  contours  were  addressed  Specifically  examined  were 
theoretical  aspects,  methods  of  digital  terrain  mapping,  and  terrain 
effects  on  antenna  characteristics  For  individual  titles,  see 
N80-  19346  through  N80- 19371 


175 


32  COMMUNICATIONS 


N80  19346#  Middle  East  Technical  Umv .  Ankara  (Turkey) 
EJecf ncaJ  Engineering  Dept 

THE  EFFECTS  OF  STRATIFIED  GROUND  ON  CHARACTER 
ISTICS  OF  THE  INVERTED  L  ANTENNA 

Edip  Niver  (Polytechnic  Inst  of  NY.  Brooklyn)  and  Altunkan 
Hrzal  In  AGARD  Terrain  Profiles  and  Contours  m  Electromagnetic 
Wave  Propagation  Dec  1979  13  p  refs  (For  primary  document 
see  N80- 19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

Characteristics  of  an  inverted  L  antenna  over  a  homogeneous 
moist  ground,  a  poor  ground,  and  a  two  layered  ground  consisting 
of  a  frozen  layer  of  earth  above  a  moist  earth  are  studied 
numerically  using  an  integral  equation  formulation  The  feed  of 
the  antenna  is  elevated  from  the  base  of  the  antenna  to  avoid 
the  discontinuity  in  the  current  at  the  feed  and  to  increase  the 
accuracy  of  the  reflection  coefficient  approximation  used  in  the 
formulation  The  current  distributions  are  calculated  by  solving  a 
Ha  Wen's  type  Integra)  equation  The  input  admittance  and  radiation 
patterns  are  calculated  as  a  function  of  the  length  of  the  horizontal 
section  The  results  show  that  the  inverted  L  antenna  studied 
possesses  useful  impedance  and  radiation  characteristics  Author 

N80-19347#  Communications  Research  Centre.  Ottawa 
(Ontario) 

THE  EFFECTS  OF  RE  RADIATION  FROM  HIGH  RISE 
BUILDINGS  AND  TRANSMISSION  LINES  UPON  THE 
RADIATION  PATTERN  OF  MF  BROADCASTING  ANTENNA 
ARRAYS 

John  S  Belrose.  W  Lavrench  (Nat  Res  Council.  Ottawa).  J  G 
Dunn  (Nat  Res  Council.  Ottawa).  C  W  Trueman  (Concordia 
Umv  .  Montreal),  and  S  J  Kubtna  (Concordia  Umv .  Montreal) 
In  AGARD  Terrain  Profiles  and  Contours  in  Electromagnetic 
Wave  Propagation  Dec  1979  11  p  refs  (For  primary  document 
see  N80  19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 

Results  of  experimental  measurements  employing  antenna 
modeling  techniques  on  the  re  radiation  from  model  high  rise 
buildings  and  power  lines,  are  presented  It  is  found  that  high 
rise  buildings  are  resonant  in  the  middle  of  the  MF  broadcast 
band  and  that  buildings  located  ten  or  more  wavelengths 
13  kilometers)  from  the  MF  broadcasting  array  could  affect  the 
far  field  pattern  It  is  shown  that  high  voltage  power  transmission 
line  towers,  the  connecting  sky  wires,  and  their  image  in  the 
ground  form  loops  which  are  resonant  within  the  braodcast  band 
A  long  power  line  is  a  system  of  over  coupled,  staggered  tuned 
loops,  and  if  the  resonant  frequency  of  the  power  line  is  that  of 
a  nearby  broadcast  station,  the  effects  of  re-radiation  on  the 
pattern  of  the  MF  broadcast  antenna  is  large  Numerical  modeling 
by  the  method  of  moments  is  in  agreement  with  experiment 
although  it  is  difficult  to  calculate  the  re-radiation  from  extended 
structures  like  power  lines  The  experimental  and  numerical 
modeling  represent  worst  case  situations,  since  the  earth  is 
perfectly  conducting  and  the  structures  employed  are  either 
insulated  from  or  connected  to  it  J  M  S 


N80- 19348#  Mitre  Corp .  Bedford.  Mass 

SURFACE  FIELDS  AND  RADIATION  PATTERNS  OF  A 
VERTICAL  ELECTRIC  DIPOLE  OVER  A  RADIALLY  VARYING 
GROUND  SYSTEM 

C  Teng  and  R  J  King  (Wisconsin  Umv  .  Madison)  In  AGARD 
Terrain  Profiles  and  Contours  in  Electromagnetic  Wave  Propagation 
Dec  1979  p  4  1  -  4-19  refs  (For  primary  document  see 
N80- 19345  10  32) 

(Grant  NSF  ENG  75-16174) 

Avail  NTIS  HC  A17/MF  A01 

The  EM  propagation  over  and  radiation  from  radially  varying 
ground  systems  are  studied  by  numerical  methods  using  the 
compensation  theorem  integral  formulation  The  source  is  taken 
to  be  a  vertical  electric  dipole  (VED)  situated  either  on  or  above 
an  azimuthally  symmetric  plane  ground  system  having  an  assumed 
surface  impedance  profile  which  can  vary  arbitrarily  in  the  radial 
direction  Particular  attention  is  given  to  conventional  HF  radial 
wire  Systems  laid  on  both  well  and  poorly  conducting  earth, 
and  to  HF  ground  systems  near  a  sloping  beach  For  one  section, 
radial  wire  ground  systems,  the  radiation  patterns  are  found  to 
be  independent  of  increasing  radial  length  if  the  magnitude  of 
the  composite  surface  impedance  is  within  90%  of  the  surface 
impedance  of  the  underlying  ground  It  is  also  found  that  the 
radially  varying  feature  tends  to  suppress  high  angle  lobes  which 
are  otherwise  present  with  highly  conducting  ground  systems, 
especially  if  the  surrounding  ground  is  poorly  conducting  Suitable 
combinations  of  VED  height,  and  the  length  and  number  of 
radials  tend  to  enhance  the  low  angle  radiation  as  does  the 


use  of  compound  radial  wire  systems  A  land  sea  beach  on 
which  the  water  depth  gradually  increases  is  shown  to  have 
little  effect  on  the  radiation  pattern  compared  to  that  for  an 
abrupt  coastline  J  M  S 

N80  19349#  Saarland  Umv  Saarbrucken  (West  Germany) 

TERRAIN  EFFECTS  ON  LOG  PERIODIC  ANTENNA  CHAR 
ACTERISTICS  USING  THE  SINGULARITY  EXPANSION 
METHOD 

K  0  Rech  and  K  J  Langenberg  In  AGARD  Terrain  Profiles 
and  Contours  in  Electromagnetic  Wave  Propagation  Dec  1979 
20  p  refs  (For  primary  document  see  N80  19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 

A  vertical  log  periodic  directional  antenna  (LPDA)  is  mvesti 
gated  with  singularity  expansion  method  m  free  space  over  a 
lossy  ground  and  over  a  perfectly  conducting  halfspace  using 
Nortons  approximation  for  the  Sommerfeld  integrals  The  influence 
of  the  feedmgnetworfc  and  of  the  mutual  coupling  of  the  elements 
as  well  as  the  influence  of  antenna  thickness  on  the  natural 
resonances  is  studied  The  modes  of  the  LPDA  are  presented 
and  the  current  in  frequency  and  time  domain  is  computed  m 
free  space  Dependent  on  the  ground  parameters  and  the  antenna 
height  the  pole  migration  m  the  complex  frequency  plane  is 
shown  and  the  appropriate  modes  are  determined  Starling  from 
the  free  space  current  distribution  the  transient  fields  of  the 
vertical  LPDA  over  ground  are  computed  for  various  ground 
parameters  and  antenna  heights  J  M  S 

N80  19350#  Institute  for  Telecommunication  Sciences  Boulder 
Colo 

THEORIES  OF  GROUNO  WAVE  PROPAGATION  OVER 
MIXED  PATHS 

R  H  Ott  In  AGARD  Terrain  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  9  p  refs  (For 
primary  document  see  N80  19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 

A  review  is  given  of  some  common  techniques  for  predicting 
the  field  of  a  dipole  transmitter  over  an  irregular,  inhomogeneous 
terrain  profile  The  effects  of  the  atmosphere  are  not  included 
except  to  modify  the  degree  of  earth  bulging  by  the  appropriate 
earth  s  radius  Some  of  the  topics  included  are  (1)  the  impedance 
boundary  condition.  (2)  the  integral  equation  and  mode  match 
methods  for  field  strength  predictions,  for  a  simple  knife-edge 
obstacle  on  a  spherical  earth.  (3)  the  double -knife -edge  diffraction 
formula  for  field  strength  predictions,  and  (4)  the  fields  of  dipoles 
in  layered  media  for  calculating  the  transmission  through 
forest  covered  and  vegetated  media  Author 

N80- 19361#  Polytechnic  Inst  of  New  York  Farmmgdale  Dept 
of  Electrical  Engineering 

HIGH  FREQUENCY  SIGNAL  PROPAGATION  AND  SCAT 
TERING  IN  GUIDING  CHANNELS 

L  B  Felsen  In  AGARD  Terrain  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  7  p  refs  (For 

primary  document  see  N80- 19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 

The  Earth  s  environment  contains  pro  agation  channels 
wherein  waves  can  be  guided  because  of  the  presence  of 
transverse  boundaries  or  transverse  refractive  index  gradients 
By  a  new  approach,  high  frequency  guiding  by  a  single  concave 
surface  or  by  the  boundary  of  an  inhomogeneous  surface  duct 
is  analyzed  in  terms  of  a  judiciously  chosen  combination  of  rays 
and  modes  In  essence  the  modes  account  for  the  cumulative 
effect  of  those  rays  that  have  experienced  a  great  many  reflections 
on  the  boundary  This  hybrid  formulation  is  appealing  m  that  it 
requires  far  fewer  rays  and  far  fewer  modes  than  if  the  fteld 
representation  involves  rays  only  or  modes  only,  as  has  been 
customary  By  an  extension  of  the  theory,  it  is  shown  that  the 
hybrid  method  can  also  be  applied  to  channels  wherein  guiding 
occurs  between  multiple  transverse  boundaries  Here  modes  near 
cutoff  can  represent  efficiently  all  those  rays  that  have  made 
many  excursions  between  the  channel  walls  As  an  illustration, 
results  are  presented  for  a  parallel  plane  waveguide  excited  by 
a  line  source  J  M  S 


N80  19352#  Institute  lor  Telecommunication  Sciences  Bouldei. 
Colo 

GROUND  WAVE  PROPAGATION  OVER  IRREGULAR. 
IN  HOMOGENEOUS  TERRAIN:  COMPARISONS  OF 
CALCULATIONS  AND  MEASUREMENTS  AT  FREQUENCIES 
FROM  121  kHi  TO  50  MHi 

R  H  Ott  In  AGARD  Teiiam  Profiles  and  Contours  in 
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Electromagnetic  Wave  Propagation  Dec  1979  10  p  rets  (For 

primary  document  see  N80  19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 

A  method  for  calculating  the  ground  wave  field  over  irregular, 
inhomogeneous  terrain  was  developed  and  comparisons  with 
alternative  analytical  methods  were  made  for  idealised  terrain 
profiles  like  concave  parabolas  sea  land  sea  paths,  and  single 
Gaussian  ridges  The  computer  algorithm  implementing  an  integral 
equation  (called  PROGRAM  WAGNER)  uses  linear  interpolation 
to  represent  the  terrain  height  versus  distance  and  a  surface 
impedance  which  also  varies  with  distance  The  transmitting 
antenna  height  is  arbitrary  and  is  included  in  the  integral  equation 
formulation  whereas  the  height  of  the  receiving  antenna  is  treated 
appioximately  by  modifying  the  surface  field  at  the  observation 
point  by  an  effective  height  gam  function  Comparisons  of  observed 
field  strength  measurements  for  several  paths  with  field  strength 
predictions  based  on  PROGRAM  WAGNER  are  given  for 
frequencies  ranging  from  20  kHz  to  50  MHz  Although  most  of 
the  comparisons  show  encouraging  agreement,  the  20  mHz 
comparisons  over  an  extremely  rugged  path  in  the  Colorado 
Mountains  provided  a  challenge  for  the  algorithm  J  M  S 

N80  19363#  Technical  Umv  of  Denmark.  Lyngby  Electromag 
netics  Inst 

AN  EXPERIMENTAL  STUDY  OF  SURFACE  WAVE  PROPA 
GATION  ON  A  LOW  PERMITTIVITY  MEDIUM 

J  Appel  Hansen  and  R  J  King  fn  AGARD  Terrain  Profiles 
and  Contours  in  Electromagnetic  Wave  Propagation  Dec  1979 
4  p  refs  Prepared  in  cooperation  with  Wisconsin  Umv  .  Madison 
(For  primary  document  see  N80  19345  10  321 
Avail  NTIS  HC  A17/MF  A01 

It  is  experimentally  shown  that  a  surface  wave  having  d  to 
the  minus  2  power  dependence  can  propagate  on  a  medium 
having  a  dielectric  constant  near  unity  when  excited  by  a  low-gam 
source  near  the  interface  This  occurs  for  both  parallel  and 
perpendicular  polarization  Author 

N80- 19364#  Norsk  Marconi  AS.  Oslo 
MULTIPATH  ANALYSIS  OF  ILS  GLIDE  PATH 

T  Breien  In  AGARD  Terrain  Profiles  and  Contours  in  Electromag¬ 
netic  Wave  Propagation  Dec  1979  10  p  refs  (For  primary 

document  see  N80- 19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

A  major  problem  with  instrument  landing  system  slide  path 
is  the  dependence  of  the  signal  quality  upon  site  conditions 
Unwanted  scattering  from  the  surroundings  causes  error  in  the 
guidance  signal  A  new  method  to  analyze  the  problem  is 
described  For  practical  use.  the  surroundings  are  modeled  as  a 
set  of  plane  wedges  The  scattering  from  each  wedge  is 
analyzed  using  uniform  theory  of  diffraction  (UTD).  which  assumes 
smooth,  sharp  and  perfectly  condjcting  wedges  Theoretical  and 
practical  work  was  carried  out  to  study  the  influence  of  finite 
conductivity,  surface  roughness  and  round  edges  on  the  scattered 
signal  The  conclusion  is  that  for  most  glide  path  surroundings, 
UTD  gives  adequate  accuracy  An  effective  UTD  computer 
program  for  analysis  of  glide  path  performance  was  developed 
Comparisons  between  computed  and  measured  results  show  good 
agreement.  RES 

N80-19368#  Air  Force  Avionics  Lab  .  Wright -Patterson  AFB. 
Ohio 

AIRBORNE  MEASUREMENTS  OF  ELECTROMAGNETIC 
WAVE  REFLECTIONS  FROM  LAND  AND  SEA  WATER 

Allen  L  Johnson  In  AGARD  Terrain  Profiles  and  Contours  m 
Electromagnetic  Wave  Propagation  Dec  1979  17  p  refs  (For 
primary  document  see  N80- 19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

Multipath  fading  caused  by  terrain  reflections  can  disrupt 
an  airborne  communication  or  navigation  system  The  severity 
of  the  multipath  is  dependent  upon  the  antenna  illumination 
factor  Surface  reflection  coefficient,  and  the  divergence  of  the 
reflected  signal  Airborne  measurements  were  used  to  verify  that 
severe  multipath  is  regularly  encountered  over  water  when  the 
aircraft  is  communicating  with  a  satellite  at  a  low  elevation 
angle  Techniques  which  can  reduce  the  multipath  fading  effect 
include  the  use  of  directive  antennas,  circular  polarization  and 
diversity  techniques  RES 

N60  19366#  Nebraska  Umv  Lincoln  Electrical  Engineering 

Dept 

SCATTERED  RADIATION  FIELDS  FROM  ROUGH  SUR 
FACES  FULL  WAVE  SOLUTIONS 


Ezekiel  Bahar  In  AGARD  Terrain  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  12  p  refs  (For 
primary  document  see  N80  19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

Full  wave  solutions  are  derived  for  the  scattered  radiation 
fields  from  rough  surfaces  with  arbitrary  slope  and  electromagnetic 
parameters  These  solutions  bridge  the  wide  gap  that  exists 
between  the  perturbational  solutions  for  rough  surfaces  w.th  small 
slopes  and  the  quasi  optics  solutions  Thus,  it  is  shown  for 
example,  that  for  good  conducting  boundaries  the  backscartered 
fields  which  are  dependent  on  the  polarization  of  the  incident 
and  scattered  fields  at  low  frequencies,  become  independent  of 
polarization  at  optical  frequencies  These  solutions  are  consistent 
with  reciprocity,  energy  conservation  and  duality  relations  m 
electromagnetic  theory  Since  the  full  wave  solutions  account 
for  upward  and  downward  scattenng.  shadowing  and  multiple 
scatter  is  considered  Applications  to  periodic  structures  and 
random  rough  surfaces  are  also  presented  Author 

N80- 19357#  Saarland  Umv.  Saarbrucken  (West  Germany) 

THEORETICAL  ASPECTS  OF  TRANSIENT  RADIATION  AND 
SCATTERING  IN  LOSSLESS  TWO  MEOIUM  HALF 
SPACES 

M  Doebrich  and  K  J  Langenberg  In  AGARD  Terrain  Profiles 
and  Contours  in  Electromagnetic  Wave  Propagation  Dec  1979 
14  p  refs  (For  primary  document  see  N80  19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

A  vertical  transient  multipo’e  is  situated  at  the  height  Xi 
above  a  plane  boundary  separating  two  dielectric  loss  less 
halfspaces  The  potential  of  the  primary  and  reflected  field  was 
evaluated  by  means  of  Fourier  and  Laplace  transforms,  their 
inversion  was  performed  on  the  base  of  Cagmard  s  method  The 
relation  between  the  Fourier  integral  representation  and  the 
generalized  Sommerfeld  integrals  for  multipoles  is  shown  RES 

N80- 19358#  Deutsche  Sundespost.  Darmstadt  (West  Germany) 

THEORETICAL  DISTRIBUTION  FUNCTIONS  OF  MULTI- 
PATH  PROPAGATION  AND  THEIR  PARAMETERS  FOR 
MOBILE  RADIO  COMMUNICATION  IN  QUASI  SMOOTH 
TERRAIN 

R  W  Lorenz  In  AGARD  Terrem  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  16  p  refs  (For 
primary  document  see  N80- 19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

Due  to  the  superposition  of  many  partial  waves  arriving  from 
different  directions,  the  field  strength  received  by  a  mobile  antenna 
is  an  intensely  fluctuating  function  of  space  For  the  planning  of 
radio  service  areas,  the  statistical  distribution  of  the  amplitudes 
should  be  known  to  improve  frequency  efficiency  Three  statistical 
distributions  were  considered  the  Weibull  distribution,  the 
Nakagami-m-distribution  and  the  mixture  of  Rayleigh  and 
log-normal  distributions  Formulas  are  given  for  the  determination 
of  the  distribution  parameters  from  measurements  For  the  choice 
of  the  best  distribution,  three  different  methods  are  discussed 
Results  from  measurements  in  quasi-smooth  terrain  in  the 
450-mMz-range  are  presented  RES. 

N80- 19389#  Deutsche  Welle.  Cologne  (West  Germany) 

ON  TH  NFLUENCE  OF  SURFACE  STATISTICS.  GROUND 
MOIST  E  CONTENT  AND  WAVE  POLARIZATION  ON  THE 
SCATTERING  OF  IRREGULAR  TERRAIN  ANO  ON  SIGNAL 
POWER  SPECTRA 

K  J  Hortenbach  In  AGARD  Terrain  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  23  p  refs  (For 
primary  document  see  N80- 19345  10-32) 

Avail  NTIS  A17/MF  A01 

The  scattering  properties  of  different  types  of  terrain  were 
investigated  making  visible  the  shape  and  fine  structure  of  the 
effective  scattering  area  by  plotting  contours  of  constant  average 
scattered  power  density  on  the  mam  scattering  plane  Computa¬ 
tions  and  comparisons  were  carried  out  for  Gaussian  and  actual 
roughness  statistics,  different  polarizations,  and  moisture 
content  of  the  ground  It  is  shown  that  the  effective  scattering 
area  exhibits  a  detailed  fine  structure  which  is  most  complex 
when  the  angle  of  the  ir^dent  radiation  is  near  the  pseudo - 
Brewster  angle  This  structure  modifies  the  radiation  patterns  of 
antennas  operating  above  irregular  terrain  as  well  as  the  signal 
characteristics  The  power  density  spectrum  of  a  signal  transmitted 
or  received  by  an  aircraft  flying  over  irregular  terrain  generally 
becomes  spread  due  to  the  scattering  process  The  shape  of 
the  resulting  spectrum  depends  on  the  orientation  of  the  velocity 
vector  of  the  aircraft  relative  to  the  scattering  area  and  on  its 
structure  If  rs  also  shown  that  the  shape  of  the  resulting  spectrum 
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has  a  fine  structure  and  can  be  highly  asymmetrical  relative  to 
the  frequency  of  the  directly  incident  wave  which  is  verified 
experimentally  RES 

N80  19360*|  Massachusetts  Inst  of  Tech  Cambridge 
THEORETICAL  MODELLING  AND  EXPERIMENTAL  DATA 
MATCHING  FOR  ACTIVE  AND  PASSIVE  MICROWAVE 
REMOTE  SENSING  DF  EARTH  TERRAIN 

J  A  Kong  L  Tsang  M  Zuniga  R  Shin.  J  C  Shiue.  and  A  T 
C  Chang  In  AGARD  Terrain  Profiles  and  Contours  m 
Electromagnetic  Wave  Propagation  Dec  1979  8p  refs  Prepared 
in  cooperation  with  NASA  Goddard  Space  Flight  Center  Greenbelt. 
Md  (For  primary  document  see  N80  19345  10-32) 

Avail  NTIS  HC  A17/MF  A01  CSCL  20N 

Two  theoretical  models  were  developed  to  characterize  terrain 
media  a  random  medium  with  a  variance,  a  horizontal  correlation 
length  and  a  homogeneous  dielectric  containing  discrete 
scatterers  The  earth  terrain  is  modelled  as  layers  of  such  scattering 
media  bounded  by  air  above  and  half  space  below  Matching 
the  theoretical  results  with'  experimental  data  collected  from 
vegetation  and  snow  ice  fields  shows  that  (1)  for  observation 
angles  near  nadir  rough  surface  effects  are  important.  (2)  for 
snow  ice  field  the  horizontal  correlation  length  is  greater  than 
the  vertical  correlation  length  whereas  for  vegetation  field  their 
relative  sizes  depend  on  the  types  of  vegera.ion.  <31  the 
vertically  polarized  backscattenng  cross  section  is  always  larger 
than  the  horizontally  polarized  backscattenng  cross-section  for 
half  space  scattering  media.  (4)  for  snow  field  displaying  diurnal 
change,  a  three-layer  model  including  a  thin  top  layer  caused 
by  sunlight  illumination  must  be  used,  and  (5)  for  a  random 
medium  with  equal  horizontal  and  vertical  correlation  lengths, 
the  measured  data  can  also  be  matched  with  a  corresponding 
discrete  scatterer  model  K  l 

N80-19361#  British  Aerospace  Dynamics  Group.  Bristol 
(England) 

SOME  OF  THE  PROBLEMS  IN  DIGITAL  TERRAIN  MODEL 
CONSTRUCTION 

G  B  Thersby  In  AGARD  Terrain  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  9  p  (For  primary 
document  see  N80  19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 

Aspects  of  terrain  which  may  effect  electromagnetic  wave 
propagation  are  identified  Arguments  for  and  against  accurate 
terrain  modelling  are  presented  from  the  point  of  view  of  both 
the  user  and  the  software  designer  Two  possible  approaches  to 
d<g<tal  terrain  modelling  are  outlined  as  examples  and  the  problems 
associated  with  each  are  discussed  The  problems  associated 
with  producing  a  data  base  which  is  efficient  in  terms  of  computer 
storage  and  access  times  and  which  comprehensively  models 
the  terrain  and  associated  data  necessary  for  advanced  propagation 
prediction  modelling  techniques  are  discussed  K  L. 

M80  79362#  Missouri  Umv  -Rolla  Electrical  Engineering 
Dept 

AZIMUTH  BEAMWIDTH  EFFECT  ON  RADAR  SENSED 
TERRAIN  HORIZON  PROFILES 

Gordon  E  Carlson  and  Paul  W  Sapp  In  AGARD  Terrain  Profiles 
and  Contours  in  Electromagnetic  Wave  Propagation  Dec  1979 
13  p  refs  (For  primary  document  see  N80- 19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

A  method  is  presented  for  smoothed  horizon  generation 
The  mathematical  model  used  computes  elevation  angle 
measurements  for  a  phase-monopulse  radar  by  considering  a 
number  of  individual  scattering  points  within  the  antenna 
beamwidth  at  the  horizon  range  Simplification  of  the  mathematical 
model  permits  rapid  generation  and  thus  reasonable  computer 
costs  Example  smoothed  horizons  are  shown  and  errors  due  to 
mathematical  model  simplification  are  analyzed  The  smoothed 
horizon  generation  method  is  applied  to  the  simulation  analysis 
of  a  horizon  checkpointing  system  Results  indicate  that  good 
position  identification  can  be  achieved  with  relatively  wide  azimuth 
beamwidths  K  L 

N80  19363#  German  Military  Geophysical  Office.  Traben 
Trarbach  (West  Germany'1 

BIOLOGICAL  AND  GEOPHYSICAL  FACTORS  OF  ELECT 
ROMAGNETIC  WAVE  PROPAGATION  AND  THEIR  USE  IN 
DIGITAL  DATA  BANKS 

Ekkehard  R  Kuesters  In  AGARD  Terrain  Profiles  and  Contours 
in  Electromagnetic  Wave  Propagation  Dec  1979  8  p  refs 

(For  primary  document  see  N80- 19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 


The  development  of  a  radar  clutter  data  bank  containing 
data  about  elevation  and  soil  cover  for  the  whole  Federal  Republic 
of  Germany  is  discussed  The  different  categories  of  soiJ  cover 
are  to  be  correlated  with  their  specific  effects  on  the  propagation 
of  electromagnetic  waves  The  greatest  problems  in  this  respect 
arise  with  deciduous  forest  and  farmland  because  of  the 
phenological  changes  that  take  place  during  the  year  A 
phonological  observation  net  was  established  to  obtain  data  Since 
it  was  impossible  to  ascertain  data  for  each  grid  field,  a  coarse 
subdivision  of  the  Federal  Republic  of  Germany  was  made  into 
regions  that  are  homogeneous  with  respect  to  the  phenological 
events  Because  of  the  influence  of  hydrometeors  on  electromagna 
tic  wave  propagation,  the  data  bank  also  contains  data  about 
the  altitude,  vertical  extension,  frequency  of  occurrence,  and  drop 
^r-sctra  of  the  major  cloud  types  K  L 

N80  19364#  Lincoln  Lab  .  Mass  Inst  of  Tech  .  Lexington 

PREDICTION  OF  RAOAR  COVERAGE  AGAINST  VERY  LOW 
ALTITUDE  AIRCRAFT 

John  R  Delaney  and  M  Littleton  Meeks  In  AGARD  Terrain 
Profiles  and  Contours  in  Electromagnetic  Wave  Propagation  Dec 
1979  15  p  refs  (For  primary  document  see  N80  19345  10-32) 
Avail  NTIS  HC  A17/MF  A01 

A  model  was  developed  for  the  -  acts  of  propagation  on 
radar  coverage  accounting  for  refraction,  diffraction,  and  reflection 
The  model  was  applied  to  digitized  terrain  data  for  three  sites, 
p  ie  with  relatively  hilly  terrain,  one  with  relatively  smooth  terrain, 
and  one  with  mixed  terrain  Results  show  that  approximating 
the  radar  coverage  by  the  potential  target  locations  within  line 
of  sight  can  be  quite  misleading  Results  also  show  that  the 
coverage  of  lower  frequency  radars  can  be  better  than  that  of 
higher  frequency  radars  in  terrain  where  diffraction  is  the 
dominant  phenomena  Moreover,  the  coverage  of  lower  frequency 
radars  m  reflection-dominated  terrain  can  be  quite  satisfactory  if 
sufficient  power  is  transmitted  The  results  of  a  field  experiment 
confirm  that  the  model  correctly  combines  the  effects  of  diffraction 
and  reflection  K  L 


N8O  19305#  Joint  Radio  Committee  of  the  Nationalised  Power 
Industries.  London  (England) 

RADIO  NETWORK  AND  RADIO  LINK  SURVEYS  DERIVED 
BY  COMPUTER  FROM  A  TERRAIN  DATA  BASE 

C  E  Dadson  In  AGARD  Terrain  and  Contours  in  Electromagnetic 
Wave  Propagation  c  1979  17  p  refs  (For  primary  document 
see  N80  19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 

A  method  of  deriving  calculations  for  the  coverage  area  of 
mobile  radio  networks  using  a  computer  and  a  topographical 
data  base  is  described  The  topographical  data  base  was  manually 
produced  from  providing  800.000  height  reference  points  at  0  5 
kilometer  intervals  for  England.  Wales,  and  Scotland  excluding 
Highlands  and  Islands  Path  profiles  are  produced  by  the  computer 
and  calculations  are  provided  for  each  0  5  km  point  over  the 
survey  area,  which  can  be  up  to  a  maximum  of  90  km  square 
The  computer  requires  the  user  to  input  details  of  the  base 
station  transmitter  location,  antenna  height,  radiated  power,  and 
type  of  antenna  K  L 


N80  19366#  Communications  Resea  ch  Centre.  Ottawa 
(Ontario) 

VHF/UHF  PATH-LOSS  CALCULATIONS  USING  TERRAIN 
PROFILES  DEDUCED  FROM  A  DIGITAL  TOPOGRAPHIC 
DATA  BASE 

F  H  Palmer  In  AGARD  Terrain  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  11  p  refs  (For 
primary  document  see  N80- 19345  10-32) 

Avail’  NTIS  HC  A17/MF  AOt 

A  digital  topograhic  data  base  comprising  some  150.000  sq 
km  of  southern  Ontario  was  established  to  allow  terrain  profiles 
profiles  to  be  constructed  automtically  The  profiles,  together 
with  a  variety  of  terrain  surface  cover  information  also  derived 
from  the  data  base,  are  used  m  the  calculation  of  path  loss, 
signal  strength,  and  signal  to  noise  ratios  for  various  types  of 
VHF/UHF  systems  These  calculations  incorporate  a  number  of 
additional  factors  necessary  to  achieve  good  agreement  between 
predicted  and  measured  path  losses,  including  the  effects  of 
various  types  of  terrain  surface  cover  and  of  multiple,  nonisolated 
obstacles  Comparisons  of  predictions  and  measurements  made 
over  a  wide  variety  of  terrain  types  indicate  that  rms  prediction 
errors  of  4  to  5  bd  can  be  achieved  in  the  VHF/UHF  bands 

K  L 


178 


32  COMMUNICATIONS 


N80  193*7#  Genoa  Umv  (Italy) 

ELECTRIC  FIELD  COMPONENTS  IN  PRESENCE  OF  A 
SEA  SEA  BOTTOM  INTERFACE  AT  ELF 

Giorgio  Tacconi  In  AGARD  Terrain  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  7  p  refs 

Sponsored  m  part  by  the  Italian  National  Research  Council.  Genoa 
(For  primary  document  see  N80  19345  10  32) 

Avail  NTIS  MC  A17/MF  A01 

A  conceptual  theoretical  recall  as  well  as  a  collection  of 
computed  curves  of  the  electric  field  rho  component  E  sub  phi. 
and  relative  phase  versus  distance,  for  a  selection  of  bottom 
depths  and  frequencies,  in  the  sea  are  presented  Such  theoretical 
exercise  is  validated  by  some  experimental  results  also  presented 
in  this  paper  R  C  T 

NSO-1936S#  Technical  Umv  of  Denmark.  Lyngby  Electromag¬ 
netics  Inst 

RADAR  ALTIMETER  MEASUREMENTS 

Flemming  Thomsen  In  AGARD  Terrain  Profiles  and  Contours 
in  Electromagnetic  Wave  Propagation  Dec  1979  1  1  p  refs 

(For  primary  document  see  N80  19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

A  theoretical  method  for  calculating  the  output  signal  of  a 
satellite  radar  altimeter  as  a  function  of  time  was  developed  for 
ice  and  snow  covered  areas  Satellite  altimeters  were  applied 
by  the  Skylab  S-193.  the  GEOS  3  and  the  SEASAT  experiments 
Pulse  limited  altimeters  with  pulse  lengths  between  10  and  100 
nanoseconds  were  reviewed  The  transmitted  pulse  was  assumed 
to  be  rectangular  When  the  skin  depth  of  the  radiation  was 
great,  compared  to  the  spatial  width  of  the  transmitted  pulse, 
the  subsurface  material  gave  considerable  contributions  to  the 
total  echo  Considering  altimeter  measurements  of  snow  and 
fresh  water  ice  surfaces,  we  find  skin  depths  ranging  from  10 
to  several  hundred  meters  R  C  T 

N80- 19369*#  National  Aeronautics  and  Space  Administration. 
Washington.  D  C 

A  LASER  PROFILOMETER  FOR  DIGITAL  TERRAIN  MAP 
PING 

Bernard  Rubin  and  Michael  W  Fitzmaurice  In  AGARD  Terrain 
Profiles  and  Contours  in  Electromagnetic  Wave  Propagation  Dec 
1979  11  p  refs  (For  primary  document  see  N80  19345  10-32) 
Avail  NTIS  HC  A17/MF  A01  CSCL  20N 

A  preliminary  design  of  a  space  based  decimeter  accuracy 
ranging  instrument  is  described  along  with  the  ranging  subsystem, 
the  pointing  subsystem,  and  attitude  reference  The  measurement 
capabilities  including  ranging  accuracy,  the  signal  to-noise  ratio 
foi  water,  ice.  and  solid  Earth,  footprint  size,  and  atmospheric 
effects  are  defined  and  the  overall  system  with  its  advantages 
and  disadvantages  are  summarized  R  C  T 

N80- 19370#  Standard  Elektnk  Lorenz  AG.  Pforzheim  (West 
Germany) 

AN  EXPERIMENTAL  INVESTIGATION  OF  MULTI  PATH 
SCATTERING  AT  L  BAND 

P  Lewis  In  AGARD  Terrain  Profiles  and  Contours  in  Electromag¬ 
netic  Wave  Propagation  Dec  1979  24  p  refs  (For  primary 

document  see  N80  19345  10-32) 

Avail  NTIS  HC  A17/MF  A01 

The  scattering  effect  responsible  for  large  errors  in  the  azimuth 
bearing  measurements  obtained  with  a  1  GHz  monopluse  receiver 
on  a  particular  site  when  the  source  occupied  different  positions 
near  the  top  of  a  distant  hill  was  investigated  The  received 
field  distribution  on  a  horizontal  line  of  length  32  m  directly  m 
front  of  the  monopulse  antenna  was  sampled  by  a  travelling 
probe  antenna  and  recorded  holographically  Computer  processing 
of  the  hologram  realised  essentially  a  series  of  filtering  operations 
to  reconstruct  sections  of  the  field  distribution  (assuming  2 
dimensional  propagation  m  empty  space)  at  different  distances 
in  front  of  the  receiver,  which  were  printed  out  as  amplitude 
and  phase  plots  These  images  revealed  the  scattering  mechanism, 
which  included  a  ground  reflected  wave  diffracted  between  two 
buildings  The  reflection  coefficient  was  in  reasonable  agreement 
with  theoretical  predicitons  A  computer  model  of  the  scattering 
mechanism  served  both  to  confirm  the  interpretation  of  the 
experimental  data  and  to  investigate  the  effects  of  different 
components  of  the  multi  path  field  on  the  monopulse  receiver 
Maximum  bearing  errors  to  the  order  of  0  2  beamwidths  were 
found  R  C  T 

N80  19371#  Deutsche  Bundespost.  Darmstadt  (West  Germany) 

DIFFRACTION  PHENOMENA  DURING  MULTIPATH 
FADING 


H  G  Giloi  In  AGARD  Terrain  Profiles  and  Contours  in 
Electromagnetic  Wave  Propagation  Dec  1979  14  p  refs  (For 
primary  document  see  N80- 19345  10  32) 

Avail  NTIS  HC  A17/MF  A01 

The  measured  electrical  field  strength  height  profiles  at  a 
receiving  station  located  near  a  forest  were  verified  The 
experiments  were  performed  on  A  40  km  link  which  operated 
at  9  GHz  was  investigated  The  receiving  aerial  was  set  up  on 
an  elevator  which  moved  up  and  down  a  40  m  tower  Electrical 
field  strength  height  profiles  were  recorded  with  fade  depths  up 
to  26  dB  RC7 

N0O  19372#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

SPECIAL  TOPICS  IN  HF  PROPAGATION 
Vincent  J  Coyne,  ed  (RADC.  Griffiss  AFB,  NY)  Nov  1979 
595  p  refs  In  ENGLISH  and  FRENCH  Symp  held  in  Lisbon. 
28  May  1  Jun  1979 

(AGARD  CP-263.  ISBN  92  835-0253- 1 1  Avail  NTIS 
HC  A25/MF  A01 

The  state-of-knowledge  of  HF  propagation  as  it  applies  to 
commuumcation,  surveillance,  and  other  systems  contemplated 
or  presently  in  use  is  presented  in  49  papers  Topics  cover 
operational  considerations,  modeling  of  ionospheric  parameters, 
high  latitude  ionospheric  effects,  propagation  through  irregularities, 
remote  sensing  and  ocean  surveillance  tunnel  transmission  and 
surface  waves,  and  equipment  considerations  For  individual  titles, 
see  N80- 19373  through  N80  19419 

N80-19373#  Royal  Aircraft  Establishment.  Farnborough 
(England) 

THE  ROLE  OF  HF  IN  AIR  GROUND  COMMUNICATIONS: 
AN  OVERVIEW 

B  Burgess  In  AGARD  Spec  Topics  in  HF  Propagation  Nov 
1979  6  p  refs  (For  primary  document  see  N80  19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

High  frequency  radio  is  a  prime  means  for  beyond  line-of-eight 
air-ground  communications  and  will  remain  as  such  into  the 
foreseeable  future,  complementing  Satellite  communications 
where  this  latter  system  is  employed  Various  aspects  that  make 
up  an  HF  communciations  system  and  the  contribution  that  they 
make  to  the  overall  system  performance  are  reviewed  The  needs 
oT  the  modern  user  in  the  use  of  HF  communications  are 
considered  with  emphasis  on  the  changing  requirements  on  the 
HF  link  that  the  use  of  digital  communications  brings  Error  rate 
performance,  avoidance  of  interference.  HF  prediction  techniques 
for  Northern  latitudes,  and  the  role  of  channel  evaluation 
techniques  are  addressed  in  order  to  acquaint  the  research  worker 
with  the  status  and  trends  in  airborne  HF  communications  and 
to  indicate  where  further  work  may  profitably  be  undertaken  to 
eventually  improve  system  performance  A  R  H 

N80-19374#  Royal  Aircraft  Establishment.  Farnborough 
(England)  Radio  and  Navigation  Dept 

HF  COMMUNICATION  TO  SMALL  LOW  FLYING  AIR 
CRAFT 

N  M  Maslin  In  AGARD  Spec  Topics  in  HF  Propagation 
Nov  1979  13  p  refs  (For  primary  document  see  N80- 19372 
10-32) 

Avail  NTIS  HC  A25/MF  A01 

HF  12-30  mHz)  radio  communication  is  a  principal  means 
of  beyond  line  of  sight  communication  to  aircraft  There  are 
particularly  serious  problems  for  the  small  aircraft  Many  factors 
degrade  the  overall  received  signal -to- noise  ratio  both  at  the 
ground  and  in  the  aircraft  To  achieve  satisfactory  results, 
careful  consideration  should  be  given  not  only  to  the  terminal 
radio  equipment  but  also  to  the  long  term  geographic  planning 
and  to  the  management  of  the  frequencies  to  be  used  over 
mobile  HF  links  The  worst  HF  communication  problems  occur 
f>r  a  short  range  air-ground  sky-wave  link  at  night  which  requires 
f  equencies  at  the  low  end  of  the  HF  band  Working  over  a 
longer  range  link  increasing  the  optimum  working  frequency 
thus  avoiding  the  poor  antenna  efficiencies  and  generally  reducing 
external  noise  levels  It  is  shown  that  good  frequency  management, 
ground  antenna  directivity  and  the  use  of  a  number  of  geographi¬ 
cally  separated  remote  receiving  stations  are  vital  in  providing 
satisfactory  communications  reliability  to  the  small  aircraft 

Author 

NSO- 19376#  Army  Avionics  Research  and  Development  Activity. 
Fort  Monmouth.  N  J  Communication  and  Sensor  Div 

MODERN  HF  COMMUNICATIONS  FOR  LOW  FLYING 
AIRCRAFT 

John  F  Brune  and  Bernard  V  Ricciardi  In  AGARD  Spec 
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Topics  in  HF  Propagation  Nov  1979  15  p  refs  (For  primary 

document  see  N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

An  application  of  the  HF  propagation  phenomenon  that  can 
provide  relatively  short  range  reliable,  ten  am  independent 
communications  *s  described  It  has  been  shown  that  ammunica 
tions  out  to  ranges  of  50  km  under  varying  terrain  conditions, 
to  and  from  low  flying  aircraft,  is  an  extremely  difficult  problem 
especially  for  air  mobile  tactical  forces  The  US  Army  under  the 
Nap  of  the  Earth  Communications  (NOE  Comm)  System  program 
conducted  extensive  tests  and  analysis  using  the  HF  media  for 
tactical  <.  >mmunicatior.s  with  low  flying  aircraft  The  use  of  the 
near  vertu  tl  incidence  skywave  (NVIS)  portion  of  the  HF  channel 
for  aircraft  communications  is  described  The  HF  SSB  radio 
systems  have  the  capability  of  operating  in  either  a  ground  wave 
or  NVIS  mode  For  the  NVIS  mode  the  energy  is  directed  vertically 
to  the  ionosphere  and  returned  to  the  surface  of  the  earth  The 
NVIS  mode  provides  umbrella  type  coverage  Because  of  NVIS 
propagation.  HI  SSB  systems  with  appropriate  antennas  have 
the  capability  of  providing  communications  coverage  out  to  ranges 
greater  than  50  km  in  any  type  of  terrain  The  NVIS  mode  is 
terrain  independent  The  characteristics  of  the  HF  NVIS  mode 
are  considered  and  the  features  required  of  a  modern  HF  radio 
system  to  make  efficient  and  practical  utilization  of  the  already 
overcrowded  HF  band  are  noted  A  R  H 

N80  193760  Barry  Research  Corp  Sunnyvale  Calif 
REALTIME  AOAPTIVE  HF  FREQUENCY  MANAGEMENT 

Robert  B  Fenwick  and  Terence  J  Woodhouse  In  AGARD  Spec 
Topics  m  HF  Propagation  Nov  1979  14  p  (For  primary  document 
see  N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

In  1972  the  United  States  Air  Force  began  a  program  aimed 
at  improving  tactical  HF  communications  The  approach  involved 
measurement  in  real  time  of  the  important  unknowns  propagation, 
noise  and  spectrum  occupancy  and  adapting  operating  frequen 
cies  in  real  time  to  the  conditions  measured  A  potential 
problem  with  this  approach  is  causing  harmful  interference  to 
other  spectrum  users  An  exercise  called  TROPHY  DASH  III 
was  conducted  to  assess  the  ability  of  a  particular  technique  to 
permit  real  time  selection  of  frequencies  while  yielding  acceptably 
low  interference  TROPHY  DASH  III  results  are  viewed  as 
significant  First  in  spite  of  extensive  notification  of  other  spectrum 
users  negligible  interference  was  reported  Based  upon  these 
results  real-time  adaptive  sharing  of  the  HF  spectrum  in  the 
tactical  theater  appeared  both  valid  and  feasible  for  a  limited 
number  of  high  priority  users  and  procurement  of  the  AN/ 
TRQ  35(V)  Tactical  Frequency  Management  System  was 
authorized  Author 

N80  193770  R  oyal  Aircraft  Establishment,  Farnborough 
(England)  Radio  and  Navigation  Dept 

ASSESSMENT  OF  HF  COMMUNICATIONS  RELIABILITY 

N  M  Maslm  In  AGARD  Spec  Topics  in  HF  Propagation 
Nov  1979  12  p  refs  (For  primary  document  see  N80  19372 
10-32) 

Avail  NTIS  HC  A25/MF  A01 

The  concept  of  circuit  reliability  for  an  HF  sky  wave  link  is 
discussed  Its  frequency  dependence  is  considered  together  with 
the  relationship  to  the  median  received  signal-to  noise  ratio  for 
a  given  HF  circuit  The  importance  of  a  study  of  this  kind  is  the 
ability  to  be  able  to  quantify  changes  that  could  be  made  for 
an  HF  circuit,  in  terms  of  reliability  improvements,  and  hence  to 
make  decisions  of  the  cost  effectiveness  of  increasing  transmitter 
power,  antenna  efficiencies  directional  antenna  design  A  R  H 

N80  1 93780  Forschungsinstitut  der  Deutschen  Bundespost. 

Darmstadt  (West  Germany) 

COMPARISON  OF  MEASURED  AND  PREDICTED  MUF'S 
AT  A  REMOTE  LOCATION 

Th  Damboldt  In  AGARD  Spec  Topics  in  HF  Propagation 
Nov  1979  6  p  refs  (For  primary  document  see  N80  19372 

10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  times  at  which  the  signals  are  received  first  and  last 
by  ionospheric  propagation  during  the  diurnal  cycle  define  the 
times  where  the  frequency  of  the  transmitted  signal  is  equal  to 
the  path  MUF  (maximum  usable  frequency)  Values  of  these 
transition  times  are  taken  from  the  field  strength  records  of  a 
path  from  England  to  Germany  and  than  compared  with  the 
predicted  values  A  further  comparison  is  made  between  the 
observed  MUF  transition  times  and  the  lonogram  critical 
frequencies  at  the  approximate  path  mid  point  i  e  de  Bill  in 


Holland  for  the  above  mentioned  path  Good  agreement  is  obtained 
between  the  lonogram  critical  frequencies  and  the  measured 
MUF  s  It  is  suggested  that  information  obtained  from  signal 
strength  records  can  lead  to  substantial  improvements  m  MUF 
predictions  This  is  of  considerable  importance  since  operational 
requirements  usually  exist  for  real  time  situations  and  not  for 
the  average  conditions  computed  by  prediction  programmes 

A  R  H 

N80  193790  Mission  Research  Corp  Santa  Barbara  Calif 
AUGMENTATION  OF  HF  PROPAGATION 

T  J  Barrett  In  AGAR D  Spec  Topics  in  HF  Propagation  Nov 
1979  13  p  refs  (For  primary  document  see  N80  19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

It  appears  that  chemical  releases  might  be  employed  to 
scatter  communication  signals  for  limited  critical  periods  This 
technique  >s  an  augmentation  to  be  used  in  the  event  of  an 
emergency  or  an  apparent  emergency  The  technique,  while 
short  lived  does  provide  communication  coverage  over  vast  areas 
(approximately  3000  mile  range)  In  a  nuclear  environment,  the 
chemical  ion  cloud  allows  the  use  of  VHF  transmissions,  rather 
than  HF.  thus  greatly  reducing  blackout  durations  Assessing  the 
nuclear  environment  provides  information  to  avoid  blackout  caused 
by  beta  particle  ionization  and  allows  choice  of  optimum  cloud 
location  This  technique  does  not  replace  any  current  commumca 
lion  system  but  does  provide  a  way  to  maintain  communications 
for  a  few  minutes  which  might  otherwise  be  blacked  out  for 
hours  Potential  applications  of  this  technique  include  commumca 
tion  with  NATO  fleets  subforces.  SAC  and  other  tactical 
communications  Author 

N80- 193800  Genera)  Electric  Co  Syracuse  NY 
TROPOSPHERIC  EFFECTS  ON  HF  PROPAGATION 

George  H  Millman  In  AGARD  Spec  Topics  in  HF  Propagation 
Nov  1979  14  p  refs  (For  primary  document  see  N80  19372 

10  321 

Avail  NTIS  HC  A25/MF  A01 

An  evaluation  is  made  of  the  effect  of  tropospheric  refractive 
bending  on  the  propagation  of  HF  radio  waves  The  index  of 
refraction  in  the  troposphere  is  modeled  in  terms  of  the  CRPL 
Reference  Refractivity  Atmosphere  1958  while  the  index  of 
refraction  in  the  ionosphere  is  defined  m  terms  of  the  transverse 
ordinary  mode  of  propagation,  the  electron  density  being 
represented  by  a  Chapman  model  Ray  tracings  are  performed 
based  on  the  assumption  that  the  propagation  media  are  stratified 
into  layers  of  constant  refractive  index  The  ground  scatter  distance 
and  the  true  and  virtual  reflection  heights  are  calculated  as  a 
function  of  surface  refractivity  and  various  electron  density  profiles 
The  relationship  between  radar  range  and  target  ground  distance 
is  also  examined  The  existence  of  long  range  propagation  paths 
beyond  4500  km  for  specific  noposphenc  and  ionospheric 
-onditions  is  discussed  Author 

N80- 193810  National  Oceanic  and  Atmospheric  Administration 
Boulder,  Colo  Space  Environment  Lab 

TOWARD  GLOBAL  MONITORING  OF  THE  IONOSPHERE 
IN  REAL  TIME  BY  A  BOTTOMSIDE  NETWORK:  THE 
GEOPHYSICAL  REQUIREMENTS  AND  THE  TECHNOLOGI 
CAL  OPPORTUNITY 

J  W  Wright  and  A  K  Paul  In  AGARD  Spec  Topics  in  HF 
Propagation  Nov  1979  21  p  refs  (For  primary  document  see 
N80  19372  10-32) 

Avail  NTIS  HC  A25/MF  A01 

Various  aspects  of  a  proposed  ionospheric  sounding  network 
are  dis  ussed  This  network  is  composed  of  modern  digital 
lone-"  >ndes  thr.t  are  fully  computer-interactive  These  tonosondes 
coulu  provide  veriical  incidence  and  oblique  incidence  ionograms 
signal  amplitude  direction  of  arrival  information  and  polartza 
non  The  advantages  of  such  a  network  of  sophisticated  tonosondes 
are  outlined  J  V.  S 

N80- 193820  Polytechnic  Inst  of  New  York  Farmmgdale  Dept 
of  Electrical  Engineering 

HYBRID  RAY  MODE  FORMULATION  OF  TROPOSPHERIC 
PROPAGATION 

S  H  Cho.  C  G  Migliora  and  L  B  Felsen  In  AGARD  Spec 
Topics  in  HF  Propagation  Nov  1979  15  p  refs  (For  primary 

document  see  N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

A  method  of  analyzing  radio  propgation  using  a  combination 
of  ray  and  mode  theory  is  addressed  Using  as  an  illustration 
the  propagation  of  radio  waves  in  an  elevated  tropospheric  duct 
the  emphasis  is  given  to  how  the  hybrid  ray  mode  approach 
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could  be  readily  applied  to  a  number  of  different  propagation 
related  problems  across  the  frequency  spectrum  JMS 

N80  193830  Centre  National  d  Etudes  ties  Telecommunications 
lanmon  (France) 

THE  INFLUENCE  OF  IONOSPHERIC  MODELS  ON  CALCU 
LATIONS  OF  DECAMETRIC  WAVE  PROPAGATION 
(INFLUENCE  DES  MODELES  DIONOSPHERE  SUR  LES 
CALCULS  OE  PROPAGATION  DES  ONDES  DECAMETRI 
CUES] 

R  Fleury  and  P  Gourvez  In  AGARD  Spec  Topics  m  HF 
Propagation  Nov  1979  14  p  refs  In  FRENCH  ENGLISH 

summary  (For  primary  document  see  N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  ionospheric  F2  layer  critical  plasma  frequency  foF2  is 
one  key  geophysical  parameter  among  those  involved  in  HF  wave 
propagation  This  means  that  the  efficiency  of  numerical  methods 
available  for  HF  waves  propagation  simulation  (e  g  ray  tracing) 
is  greatly  limited  by  the  uncertainties  inherent  to  the  foF2  input 
models  Observed  planetary  distributions  of  monthly  median  foF2 
and  those  calculated  by  current  models  which  give  values  of 
error  bars  on  foF2  are  compared  systematically  Further  an 
accurate  ray  tracing  method  used  with  F2  region  models  in  which 
foF2  is  perturbed  :n  amounts  equal  to  typical  values  of  its  error 
bars  helps  to  assess  the  influence  of  these  error  bars  on  HF 
waves  propagation  results  A  R  H 

N80  19384#  Illinois  Univ  at  Urbana-Champaign.  Urbana  Dept 
of  Electrical  Engineering 

METHOOS  OF  DETERMINING  IONOSPHERIC  STRUCTURE 
FROM  OBLIQUE  SOUNDING  DATA 

R  E  Du8roff.  N  Narayana  Rao,  and  K  C  Yeh  In  AGARD 
Spec  Topics  in  HF  Propagation  Nov  1979  16  p  refs  (For 
primary  document  see  N80- 19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  problem  of  determining  ionospheric  conditions  from  swept 
frequency  oblique  backscatter  lonograms  is  considered  Emph 
asis  is  given  to  the  methods  developed  to  obtain  an  estimate  of 
the  equivalent  electron  density  profile  that  results  from  the 
inversion  of  backscatter  measurements  JMS 

N80  1938B#  Naval  Research  Lab.  Washington.  D  C  Com 
mumcation  Sciences  Div 

THE  GEOMORPHOLOGY  OF  THE  HF  BREAKTHROUGH 
PHENOMENON 

John  M  Goodman  In  AGARO  Spec  Topics  in  HF  Propagation 
Nov  1979  13  p  refs  (For  primary  document  see  N80  19372 
10-32) 

Avai)  NTIS  HC  A25/MF  A01 

The  morphological  behavior  of  HF  radio  waves  that  propa 
gate  through  the  ionosphere  and  are  observed  at  satellite  levels 
is  described  Using  realistic  models  the  types  of  information  about 
the  ionospheric  structure  that  could  be  deduced  from  satellite 
measurements  of  ground  based  HF  signals  of  HF  noise  sources 
are  studied  JMS 

N80  19336#  Instilut  fuer  Asnophysik  und  Extraterrestrische 
Forschung.  Bonn  (West  Germany) 

COUPLING  BETWEEN  THE  NEUTRAL  AND  IONIZED  UPPER 
ATMOSPHERE  DURING  DISTURBED  CONDITIONS 

G  W  Proelss  In  AGARD  Spec  Topics  in  HF  Propagation 
Nov  1979  14  p  refs  (For  primary  document  see  N80  19372 
10  32) 

Avail  NTIS  HC  A25/MF  A01 

Classical  ground  based  ionospheric  data  coupled  with 
satellite  observation  are  used  to  unravel  the  problems  associated 
with  understanding  the  dynamics  of  the  ionosphere  during  a 
geomagnetic  storm  It  is  indicated  that  the  Earths  ionized 
atmosphere  cannot  be  understood  and  predicted  m  the  absence 
of  comparable  knowledge  about  the  neutral  atmosphere  JMS 

N80- 19367#  lonospharen-lnstitut  Breisach  (West  Germany) 

BASIC  FINDINGS  HELPFUL  FOR  IONOSPHERIC  PREDIC 
TIONS 

E  Harmschmacher  and  K  Rawer  In  AGARD  Spec  Topics  in 
HF  Propagation  Nov  1979  10  p  refs  (For  primary  document 

see  N80- 19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  day-to-day  fluctuations  in  the  ionospheric  parameters 
and  how  they  appear  tied  to  lunar  incidences  are  considered 
In  addition,  the  apparent  planetary  influences  on  the  observed 
behavior  of  the  F2  region  critical  frequency  is  discussed  JMS 


N80  19388#  Centre  National  d  Etudes  des  Telecommunications 
lanmon  (France) 

ON  DETERMINING  THE  MAXIMUM  USABLE  FREQUENCY 
(MUF)  [SUR  LA  DETERMINATION  OE  LA  MUF  CLAS 
SIQUEj 

R  Hanbaba  In  AGARD  Spec  Topics  m  HF  Propagation  Nov 
1979  9  p  refs  In  FRENCH  (For  primary  document  see 

N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

Calculation  of  the  highest  frequency  at  which  radio  waves 
can  be  propagated  by  ionospheric  reflection  between  two  given 
points  is  generally  based  on  a  representation  of  the  propagation 
mode  by  a  rectilinear  path  between  the  ground  and  the  points 
m  the  ionosphere  By  adopting  Bradley  and  Dudeney  s  quasi 
parabolic  model  of  variation  with  the  altitude  of  the  electric 
concentration,  analytical  expression  can  be  obtained  for  the  length 
of  the  ionospheric  leap  the  MUF.  and  the  elevation  angle  of 
the  radio  path  However  for  practical  applications,  it  is  neces 
sary  to  use  as  simple  a  method  as  possible  A  manual  method 
for  determining  the  MUF  and  the  elevation  angle  of  the 
ladioelectric  path  is  presented  Transl  by  A  R  H 

N80  19389#  Air  Force  Geophysics  Lab.  Hanscom  AFB  Mass 

CHARACTERISTICS  OF  THE  HIGH  LATITUDE  IONOSPHERE 
PRODUCED  BY  AURORAL  PARTICLE  PRECIPITATION 

James  A  Whalen  In  AGARD  Spec  Topics  in  HF  Propagation 
Nov  1979  12  p  refs  (For  primary  document  see  N80  19372 

10-32) 

Avail  NTIS  HC  A25/MF  A01 

The  general  domains  of  the  high  lattidue  ionosphere  are 
described  How  these  domains  relate  in  space  and  time  to  general 
magnetosphenc  domains  and  how  these  relations  aid  the 
understanding  of  high  frequency  propagation  m  the  high  latitudes 
is  discussea  RES 

N80  19390#  Institute  for  Telecommunication  Sciences  Boulder 
Colo 

PERSPECTIVE  ON  THE  PREDICTION  OF  AURORAL 
ABSORPTION 

Vaughn  Agy  In  AGARD  Spec  Topics  in  HF  Propagation  Nov 
1979  16  p  refs  (For  primary  document  see  N80  19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

Methods  for  the  calculation  of  the  effects  of  auroral  absorption 
on  high  frequency  (HF)  communication  circuits  (or  HF  radar)  are 
briefly  described  The  rrometer  is  discussed  in  detail  as  the  best 
method  for  establishing  an  adequate  data  base  for  the  prediction 
of  auroral  absorption  effects  on  HF  communication  circuits  The 
reasons  to  explain  why  after  25  years  of  nometer  meas  rement. 
there  is  still  no  adequate  data  base  are  reviewed  Questions 
remain  about  the  geographic  distributions,  the  temporal  variations. 
and  the  relationships  with  polar  cap  absorption  on  one  hand 
and  with  magnetosphenc  substorms  on  the  other  These  questions 
are  stated  and  briefly  examined  RES 

N80  19391#  Communications  Research  Centre.  Ottawa 
(Ontario)  Dept  of  Communications 

DIRECTION  AND  DOPPLER  CHARACTERISTICS  OF 
MEDIUM  AND  LONG  PATH  HF  SIGNALS  WITHIN  THE 
NIGHT  TIME  SUB  AURORAL  REGION 

R  W  Jenkins.  E  L  Hagg.  and  L  E  Montbriand  In  AGARD 
Spec  Topics  in  HF  Propagation  Nov  1979  18  p  refs  Sponsored 
in  part  by  AFGL  (For  primary  document  see  N80  19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

During  1976.  the  large  receiving  array  near  Ottawa  was 
used  to  record  high  frequency  (HF)  transmissions  from  a  USAF 
Geophysics  Laboratory  aircraft  2000  km  away  over  the  northwest 
Atlantic  on  four  evening  flights  Geomagnetic  conditions  ranged 
from  quiet  to  active  Signals  from  individual  array  elements  were 
separately  recorded,  and  later  analyzed  to  provide  the  Doppler 
shift  and  direction  of  the  signal  Also  used  were  oblique  lonograms 
recorded  on  the  aircraft  for  a  similar  path.  The  F-mode  maximum 
usable  frequencies  (MUF)  were  below  5  MHz  for  the  major 
portions  of  all  evening  flights  However,  several  weaker  modes 
were  observed  to  be  present  at  much  higher  frequencies  They 
were  examined  for  their  potential  utility  in  extending  HF 
communications  and  surveillance  It  is  concluded  that  the 
Sporadic-E  and  skip-distance-focussed  ground- sidescatter  modes 
present  an  opportunity  for  limited  HF  operations  in  the  subaurora! 
region  during  evening  hours,  when  very  low  F-mode  MUF's  would 
otherwise  make  such  operations  impossible  RES 

N80- 19392#  Rome  Air  Development  Center.  Hanscom  AFB. 
Mess 
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RECENT  ADVANCES  IN  HF  PROPAGATION  SIMULATION 

Terence  J  Elkins  In  AGARD  Spec  Topics  in  HF  Propagation 
Nov  19?9  17  p  refs  (For  primary  document  see  NBO  19372 

10  321 

Avail  NTIS  HC  A25/MF  A01 

The  recent  developments  in  high  frequency  propagation 
simulation  are  summarized  Practical  applications  of  the  develop 
ments  are  discussed  RES 

*80  19393*  James  Cook  Umv  of  North  Queensland.  Townsville 
(Australia!  Dept  of  Physics 

TRANSEQUATORIAL  PROPAGATION  THROUGH  EQUATO 
RIAL  PLASMA  BUBBLES  DISCRETE  EVENTS 

M  L  Heron  In  AGARD  Spec  Topics  in  HF  Propagation  Nov 
1979  10  p  refs  (For  primary  document  see  N80-19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

Recent  results  from  the  Jicamaica  radar  facility  and  satellite 
borne  plasma  density  probes  have  provided  the  general  character^ 
tics  of  rising  depletions  in  the  evening  ionospheric  plasma  over 
the  equator  The  depletions  are  not  spherical  bubbles  but  extend 
along  the  magnetic  field  lines  so  that  then  feet  are  always  in 
the  lower  F  region  The  bubbles  are  driven  by  E  x  B  fields 
Generally  they  move  with  the  background  ionosphere  horizontally 
towards  the  east  at  about  125  m/s.  but  often  they  have  a 
vertical  component  as  well  A  propagation  model  was  developed, 
which  uses  the  observed  characteristics  of  the  bubbles  to  predict 
radio  wave  guiding  along  the  depleted  tubes  The  numerical  model 
is  set  up  to  calculate  power  Doppler  shift,  elevation  and  azimuth 
at  the  receiver  of  a  transequatorial  transmitter  receiver  pair  of 
stations  The  numerical  model  was  successfully  evaluated  in  term? 
of  a  few  observations  of  transequatorial  propagation  events 

RES 

N60  19394#  Max  Planck  Institut  fuer  Aeronomie  Katlenburg- 
Lmdau  (West  Germany) 

THE  PHENOMENOLOGY  OF  TRANSEQUATORIAL  RADIO 
PROPAGATION  UNDER  SPREAD  F  CONDITIONS 

J  Roettger  In  AGARD  Spec  Topics  in  HF  Propagation  Nov 
1979  9  p  refs  (For  primary  document  see  N80  19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

Three  special  phenomena  of  transequatorial  propagation  are 
described  (1)  the  frequency  dependence  of  off-great-circle  path 
points  to  steep  horizontal  gradients  of  ionization,  caused  by  the 
spatial  resonance  effect  in  the  postsunset  equatorial  F  region 
'2)  the  small  scale  irregularities  of  the  equatorial  spread  F  which 
are  generated  at  the  steep  gradients  give  rise  to  strong  amplitude 
fluctuations  of  transequatorial  signals.  (3)  the  upward  rising 
depletions  of  ionization  can  duct  and  scatter  very  high  frequency 
signals  over  distances  of  more  than  6000  km  Author 

N80  19396#  Max  Planck  Institut  fuer  Aeronomie.  Katlenburg- 
Lindau  (West  Germany) 

DETECTION.  RANGING  AND  ORIFTSPEED  MEASURE 
MENTS  OF  EQUATORIAL  IONOSPHERIC  IRREGULARITIES 
BY  MEANS  OF  AIRGLOW  OBSERVATIONS 

G  Lange  Hesse  and  H  lauche  In  AGARD  Spec  Topics  m  HF 
Propagation  Nov  1979  7  p  refs  (For  primary  document  see 

N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

Measurements  of  the  emission  rate  distribution  of  the  red 
oxygen  line  lambda  630  nm  in  the  night  airglow  with  a 
panorama  photometer  at  Tsumeb.  Namibia  show  the  occurrence 
of  distinct  airglow  irregularities  in  the  equatorial  region  These 
irregularities  are  associated  with  irregularities  in  the  electron 
density  of  the  ionospheric  F2  layer  and  show  a  nearly  constant 
eastward  drift  with  a  average  speed  of  about  100  m/s  The 
drift  to  the  east  »s  superimposed  by  an  irregular  movement  to 
the  south  and  north  with  a  speed  of  about  200  m/s  and  more 

RES 

NBO  19396#  Leicester  Umv  (England)  Dept  of  Physics 
HF  WAVEFRONT  IRREGULARITIES  OBSERVED  ON  A 
LARGE  APERTURE  RECEIVING  ARRAY 

T  B  Jones  and  E  C  Thomas  In  AGARD  Spec  Topics  in  HF 
Propagation  Nov  1979  lip  refs  (For  primary  document  see 
N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  wavefronts  of  HF  signals  received  on  a  large  receiving 
array  are  investigated  for  a  range  of  propagation  conditions  The 
array  consists  of  seven  vertical  elements  spaced  in  a  minimum 
redundancy  configuration  The  phase  and  amplitude  on  each 
element  are  measured  and  the  whole  array  scanned  every  0  1 
sec  Signals  received  via  ground  waves  and  sky  waves  are 
investigated  The  curvature  of  the  wave  front  of  the  ground 


wave  signals  enables  the  location  of  the  transmitter  to  be 
determined  The  sky  wave  signals  exhibit  a  wide  variety  of 
disturbance  features  An  attempt  is  made  to  relate  t'.cse  to  the 
corresponding  reflections  in  the  ionosphere  K  L 

N80  19397#  Army  Communications  Command.  Fort  Huachuca. 
Anz 

A  SPORADIC  E  PREDICTION  TECHNIQUE 

Miles  A  Merkel  and  Roberto  Rubio  In  AGARD  Spec  Topics 
in  HF  Propagation  Nov  1979  8  p  refs  Prepared  in  cooperation 
with  Atmospheric  Sciences  Lab .  White  Sands  Missile  Range 
N  Mex  (For  primary  document  see  N80  19372  10  321 
Avail  NTIS  HCA25/MFAO! 

A  Sporadic  E  assessment  technique  was  developed  and 
implemented  on  electronic  computer  to  facilitate  computations 
and  comparisons  with  experimental  data  Very  good  agreement 
was  found  with  the  data  in  the  mid  latitudes  Recommendations 
are  made  for  approaches  which  should  improve  the  accuracy 
and  reduce  computer  run  time  K  L 

N80  19398#  Rome  Air  Development  Center,  Hanscom  AF8. 

Mass  Electromagnetic  Sciences  Div 

SCATTER  INJECTION/ DUCTED  MODE  HF  RADAR 

Gary  S  Sales  In  AGARD  Spec  Topics  in  HF  Propagation 

Nov  1979  10  p  refs  (For  primary  document  see  N80- 19372 

10  32) 

Avail  NTIS  HC  A25/MF  A01 

An  extended  range  HF  radar  that  uses  Earth  detached 
propagation  modes  to  minimize  losses  was  developed  for  detecting 
missile  induced  ionospheric  perturbations  The  ability  of  artificially 
generated  irregularities  to  facilitate  the  injection/ejection  of  HF 
signals  into  ducted  modes  was  studied  theoretically  K  L 

N80  19399#  Instituto  Nacional  de  Meteorologia  e  Geofisica 
Lisbon  (Portugal) 

IONOSPHERIC  EFFECTS  OF  A  SOLAR  ECLIPSE  IN  THE 
CAPE  VARDE  ISLANDS  [EFFETS  I O N  O SP  H  E  R IQU  E  S 
D  UNE  ECLIPSE  SOLAIRE  DANS  LES  ILES  DU  CAP  VERT] 

A  S  Mendes.  F  Sertin  P  Vila,  and  J  Papet  Lepme  In  AGARD 
Spec  Topics  in  HF  Propagation  Nov  1979  4  p  fefs  In 

FRENCH  ENGLISH  summary  Prepared  in  cooperation  with  Centre 
National  d  etudes  Telecommunications  Issy-les  Moulmeaux 
(France)  (For  primary  document  see  N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  installation  of  two  ionosondes  at  SAL  (Cape  Verde 
Islands)  and  at  Ascension  Island  (conjugate  point  to  SAL)  as 
well  as  three  polanmeters  at  SAL.  DAKAR  and  BATHURST 
(Gambia)  »n  addition  to  the  permanen.  ionosondc  in  OAKAR 
made  it  possible  to  detect  various  ionospheric  effects  of  the 
eclipse  The  passage  of  the  entire  eclipse  at  supersonic  speed 
seems  to  have  produced  a  gravity  wave  front  due  to  the  cooling 
The  simultaneous  foF2  and  total  electron  content  minima 
determine  the  initial  time  for  the  passage  of  a  gravity-wave-hke 
wake  with  a  velocity  around  250  ms/ 1  and  whose  fundamental 
period  is  18  mn  The  ionospheric  electric  field  perturbation  is 
due  to  the  ionization  loss  in  the  E  region  dynamo  in  a  cylindrical 
region  of  500  km  radius  As  a  result  of  the  upper  F  region 
10  45  to  1  1  00  UT  without  any  ionization  loss  at  these 

levels  A  thermospheric  contraction  flux  appearing  20  mn  after 
the  eclipse  maximum  as  well  as  a  forced  thermal  diffusion  flux 
were  also  noted  The  results  were  essential  for  interpreting  the 
more  complex  variations  observed  at  subtropical  and  equatorial 
stations  A  R  H 


NBO- 19400#  Birmingham  Umv  (England) 

GROUND  WAVE  AND  SKY  WAVE  SEA  STATE  SENSING 
EXPERIMENTS  IN  THE  UNITED  KINGDOM 

E  D  R  Shearman.  W  A  Sandham.  E  N  Bramiey.  and  P  A 
Bradley  In  AGARD  Spec  Topics  in  HF  Propagation  Nov 
1979  11  p  refs  Prepared  in  cooperation  with  the  Science 

Research  Council.  Slough  (England)  (For  primary  document  see 
N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  use  of  gound  wave  MF/HF  radar  and  sky  wave  HF 
radar  for  sensing  wave  characteristics  and  surface  currents  w?s 
studied  Ground  wave  experiments  revealed  a  marked  dependence 
of  echo  amplitude  on  sea  state  for  77  m  waves  as  a  function 
of  the  wind  dependent  long  wavelength  cut-off  of  the  sea 
spectrum  The  0  01  Hz  Doppler  resolution  employed  permitted 
identification  of  island  and  ship  echoes  with  ships  being  tracked 
out  to  a  210  km  range  Using  synthetic  aoerture  technique 
wave  directional  features  were  established  and  correlated  with 
wind  data  A  sky  wave  radar  project  involving  on-line  digital 
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processing  was  initiated  for  daily  monitoring  of  the  North  Atlantic 
at  ranges  from  1  000  3  000  km  over  a  60  deg  arc  Comparisons 
are  reported  of  radar  deduced  surface  wind  directions  and 
magnitudes  with  those  measured  in  oceanographic  vessels  An 
extension  of  the  statistical  theory  used  in  the  analysis  of  radar 
spectra  rs  presented  K  l 

N80  19401#  Toulouse  Umv  (France) 

SEA  STATE  DIRECTIONAL  SPECTRA  OBSERVEO  BY  HF 
DOPPLER  RADAR  (ESTIMATION  DU  SPECTRE  Dl 
RECTIONNEL  DES  VAGUES  PAR  RADAR  DECAMETRIQUE 
COHERENT] 

P  Broche  In  AGARD  Spec  Topics  in  HF  Propagation  Nov 
1979  12  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary 

document  see  N80  19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  principal  elements  used  m  describing  the  sea  surface 
and  the  fundamental  phenomena  implied  in  the  backscattering 
of  the  electromagnetic  waves  by  this  surface  are  revu  -ved  Results 
of  experiments  performed  with  a  ground  wave  HF  Doppler 
radar  are  presented  and  compared  with  a  sea  truth  supplied  by 
conventional  oceanographic  means  Two  points  are  stressed  the 
estimation  of  the  wind  direction,  by  measuring  the  ratio  of  the 
amplitudes  of  the  two  Bragg  lines  in  the  doppler  spectrum  of 
the  backscat*ered  H  F  wave,  and  the  estimation  of  the  dominant 
frequency  in  the  sea  state  spectrum  and  of  the  significant  height 
of  the  waves  by  measuring  the  cut  off  frequencies  which  are 
present  on  both  sides  of  the  Bragg  lines  A  R  H 

N80  19402#  SRI  International  Corp  Menlo  Park  Calif 

DEVELOPMENT  OF  HF  SKYWAVE  RADAR  FOR  REMOTE 
SENSING  APPLICATIONS 

Taylor  W  Washburn.  Lawrence  E  Sweeney.  Jr  James  R  Barnum. 
and  Walter  B  Zavoli  In  AGARD  Spec  Topics  in  HF  Propagation 
Nov  1979  17  p  refs  (For  primary  document  see  N80  19372 

10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  capabilities  of  HF  radar  are  discussed  along  with  radar 
techniques  and  propagation  management  tools  used  to  maximize 
radar  performance  Methods  are  described  for  inferring  radar 
sensitivity  from  cluster  to  noise  measurements,  minimizing 
interference  problems  in  the  crowded  HF  spectrum,  and  using 
the  swept  frequency  continuous  wave  signal  format  to  separate 
small  moving  targets  from  clutter  and  observe  fine  details  within 
the  clutter  itself  K  L 

N0O194O3#  SRI  International  Corp.  Menlo  Park  Calif 
HF  SKYWAVE  RADAR  ESTIMATES  OF  THE  TRACK. 
SURFACE  WIND  AND  WAVES  OF  HURRICANE  ANITA 

Joseph  W  Maresca  Jr  and  Christopher  T  Carlson  In  AGARD 
Spec  Topics  in  HF  Propagation  Nov  1979  13  p  refs  Presented 
at  the  Conf  on  Coastal  Eng .  Hamburg.  West  Germany.  Aug 
1978  (For  primary  document  see  N80- 19372  10-32) 

Avail  NTIS  HC  A25/MF  A01 

The  track  of  Hurricane  Anita  and  the  intensity  of  the  surface 
wind  and  waves  throughout  the  storm  were  estimated  from  high 
frequency  skywave  radar  sea  echo  Doppler  spectra  measurements 
made  over  3000  km  away  from  the  storm  Twenty-one  maps 
of  the  surface  wind  direction  within  250  km  of  the  eye  were 
generated  A  track  was  computed  from  estimates  of  the  hurricane 
center  made  from  each  wind  direction  map  Spatially  averaged 
hurricane  wind-speed,  wind-direction,  and  wave  height  radar 
estimates  were  compared  to  point  measurements  made  at  NDBO 
buoys  and  by  reconnaissance  aircraft  Agreement  was  within 
the  nominal  measurement  accuracy  of  all  the  sensors  Comparison 
of  point  current  measurement  made  nearly  290  km  apart  during 
Anita  by  the  radar  and  moored  open-ocean  current  meters  show 
reasonable  agreement  These  experiments  indicate  that  during  a 
hurricane.  HF  skywave  radar  can  provide  operational  surface  data 
that  are  as  accurate  as  the  more  recognized  rn-srtu  measure 
ments  K  L 

N80-19404#  SRI  International  Corp.  Menlo  Park.  Calif 

OCEAN  SWELL  PARAMETERS  FROM  NARROW  BEAM  HF 
RADAR  SEA  ECHO 

Belinda  Lipa  and  Donald  Garrick  In  AGARD  Spec  Topics  in 
HF  Propagation  on  Nov  1979  12  p  refs  Prepared  in  cooperation 
with  NOAA  Wave  Propagation  Lab.  Boulder  Colo  !  or  primary 
document  see  N80- 19372  10-32) 

Avail  NTIS  HC  A25/MF  A01 

Inversion  methods  are  described  for  studying  the  HF  radar 
sea-echo  Doppler  spectra  giving  parameters  of  the  ocean  wave 
spectrum  in  the  important  long  wavelength  region  Radar  spectra 


exhibiting  very  narrow  spikes  in  the  higher  order  structures 
adjacent  to  the  first  order  lines  are  indicative  of  ocean  swell 
with  a  single  dominant  wavelength,  it  is  shown  how  to  interpret 
such  a  radar  spectrum  to  give  swell  period  direction  and  rms 
waveheight  When  the  higher  order  echo  peaks  are  more  spread 
in  frequency,  a  simple  model  for  the  swell  yields  a  closed  form 
expression  for  the  four  second  order  swell  peaks  parameters 
identifiable  from  this  model,  in  addition  to  swell  rms  height 
direction,  and  dominant  period,  include  the  angular  spread  and 
frequency  spread  of  the  swell  Finally,  when  the  swell  Doppler 
peaks  are  quite  spread,  it  is  shown  how  to  jse  integral  inversion 
to  give  Fourier  coefficients  of  the  ocean  wave  spectrum  as  a 
function  of  ocean  wavelength  At  a  given  wavelength  these 
coefficients  are  interpreted  m  terms  of  a  cardioid  model  for  the 
angular  distribution  to  give  the  mean  wave  direction  and  the 
angular  spread  In  normal  surface-wave  experiments,  the  major 
source  of  error  or  noise  is  the  random  surface  height  of  the 
sea.  the  resulting  statistics  of  the  radar  spectrum,  are  described 
and  the  propagation  of  uncertainty  to  (he  derived  ocean  parameters 
is  traced  M  G 

N80  19406#  Colorado  Umv  at  Boulder  Cooperative  Inst  for 
Research  in  Environmental  Sciences 

PRINCIPLES  OF  HF  COMMUNICATION  IN  TUNNELS 
USING  OPEN  TRANSMISSION  LINES  AND  LEAKY 
CABLES 

James  R  Wait.  David  A  Hill,  and  David  B  Seidel  In  AGARD 
Spec  Topics  in  HF  Propagation  Nov  1979  4  p  refs  (For 

primary  document  see  N80- 19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  concept  that  electromagnetic  waves  can  be  guided  by 
tunnels  rs  covered  It  is  shown  that  the  frequency  must  be  greater 
than  some  cut-off  value  that  typically  is  of  the  order  of  50 
MHz  When  the  tunnel  contains  axial  conductors  the  situation 
is  changed  dramatically,  and  there  is  no  cut  off  as  such,  although 
wave  guide  type  modes  also  propagate  at  the  higher  fre 
quencies  J  M  S 

N80  19406#  Umversite  Catholique  de  Louvain  (Belgium) 
Laboratoire  de  Telecommunications  et  d'Hyperlrequences 
MODE  CONVERTERS  FOR  HF  TUNNELS  TRANSMISSION 
P  Delogne  'n  AGARD  -Spec  Topics  in  HF  Propagation  Nov 
1979  14  p  refs  (Fo-  primary  document  see  N80  19372  10-32) 
Avail  NTIS  HC  A25'MF  A01 

Leaky  feeder  techniques  used  to  guide  electromagnetic  waves 
in  tunnels  are  discussed  These  systems  are  based  on  the  coupling 
of  the  coaxial  or  bifiler  mode  with  the  mooofilar  mode  In  contrast 
with  the  principle  of  continuous  leaky  feeders  one  can  use  discrete 
mode  converters  spaced  along  a  nonleaky  cable  After  an 
analysis  of  the  general  properties  of  mode  converters,  a  detailed 
description  of  various  types  is  given  selective  and  wideband 
annular  slot  converters  for  coaxial  cables,  leaky  section  selective 
and  wideband  converters  for  two-wire  lines  M  G 

N80  19407#  Qi  leens  Umv.  Kingston  (Ontario)  Dept  of 
Electrical  Engineering 

LEAKY  COAXIAL  CABLES  FOR  OBSTACLE  DETECTION 
AND  CONTINUOUS  ACCESS  GUIOED  COMMUNICA 
TIONS 

NAM  Mackay.  J  C  Beal.  D  J  Gale,  and  J  L  Mason 
AGARD  Spec  Topics  in  HF  Propagation  Nov  1979  i  i  i 
refs  (For  primary  document  see  N80- 19372  10 - 3 2 » 

Avail  NTIS  HC  A25/MF  A01 

Leaky  coaxial  cables  utilized  for  continuous  access 
communications  and  as  a  guiding  medium  in  an  obstacle  oe?e 
scheme  called  guided  radar  are  discussed  Tec*  u 
predicting  the  performance  of  leaky  cable  • 

variety  of  configurations  are  examined  A  »wc  t  ».  ** 
resonantor  test  allows  the  coupling  effr'-ti  r*es*  o*  #• 
designs  to  be  measured  in  the  laboratory  m  . 

the  presence  of  different  surrounding  environment*  *  »' 

theoretical  treatment  is  developed  based  vjk-1 
coupled  transmission  line  theory  This  th*or*>«  •  .»* 

cavity  is  extended  to  simulate  a  full  scat#  gv,«*e  »  - 


NS0-1940S#  California  Univ 
Lab 

DEFINITION  OF  SUBSURFACE  HATu«M  a 
CAL  PROBING 

R  J  Lytle  In  AGARD  Sp* 

1979  7  p  refs  (Fo»  primes  -  .  ...  - 
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(Contract  W  7406-eng-48) 

Avaii:  NTIS  HC  A25/MF  A01 

An  overview  of  advances  in  near  surface  geophysical  probing 
is  presented.  Mathematical  studies  are  covered  as  well  as 
laboratory  and  controlled  in-situ  experiments  Developments  in 
instrumentation,  data  processing,  and  data  interpretation  are 
included  J  M  S 

NS0-1940S#  Lille  Univ  (France)  Dept  Electromque. 

EXPERIMENTAL  RESULTS  ON  THE  FREE  PROPAGATION 
OF  UHF  WAVES  IN  TUNNELS  [RESULTATS  EXPERIMEN- 
TAUX  CONCERN  ANT  LA  PROPAGATION  LIBRE  DES 
ONDES  UHF  OANS  LE8  TUNNELS] 

P  Degauque.  P  Mangez.  B.  Demoulin.  and  B.  Gabillard  In 
AGARD  Spec  Topics  in  HF  Propagation  Nov.  1979  16  p 
refs  In  FRENCH  (For  primary  document  see  N80- 19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

In  mine  passageways  and  generally  in  certain  tunnels,  it 
can  be  useful  to  establish  radio  communication  over  several 
hundred  meters,  if  possible,  with  the  aid  of  portable  equipment 
For  this  purpose  radio  communication  in  the  high  frequency 
range  (400  MHz  to  1  GHz)  appears  interesting.  In  fact,  in  this 
frequency  band,  the  length  of  the  wave  is  small  enough  in  relation 
to  the  dimensions  of  the  passage  so  that  the  dominant  modes 
to  be  propagated  correspond  to  rays  which  are  reflected  under 
grazing  incidence  In  this  case,  only  a  small  amount  of  energy 
is  lost  by  refraction  on  the  walls.  The  loss  obtained  for  different 
types  of  tunnels  is  presented  The  case  of  rectilinear  tunnels  are 
considered  first,  and  the  influence  of  transverse  geometry  of  the 
passageway  and  the  roughness  of  the  walls  is  demonstrated. 
Supplementary  losses  undergone  by  the  wave  when  the  tunnel 
contains  one  or  more  curves  are  also  discussed. 

Transl.  by  A.R.H. 

N SO- 194 10#  Institute  for  Telecommunication  Sciences.  Boulder. 
Colo 

EXCITATION  OF  THE  HF  SURFACE  WAVE  BY  VERTICAL 
AND  HORIZONTAL  APERTURES 

James  R  Wait  and  David  A.  Hill  In  AGARD  Spec  Topics  in 
HF  Propagation.  Nov  1979  11  p  refs  (For  primary  document 
see  N80  19372  10  32) 

Avail  N1IS  HC  A25/MF  A01 

An  exposition  of  the  normal  mode  approach  to  ground  wave 
propagation  is  presented  This  formulation  is  adapted  to  the 
solution  of  the  surface  wave  excitation  problem  The  principal 
end  result  is  the  residue  series  representation  for  the  vertical 
electric  field  over  a  spherical  earth  when  excited  by  either  a 
vertical  or  a  horizontal  antenna  The  derivation  incorporates  the 
essential  features  of  prior  analyses  without  becoming  embroiled 
in  the  mathematical  niceties  of"  branch  cuts  and  intricate  and 
tricky  deformation  of  integration  contours  in  the  complex  wave 
number  planes  J.M.S. 

N80- 19411#  Liege  Univ.  (Belgium).  Inst.  Physique. 

EFFECTIVE  USE  OF  NATURAL  MODES  IN  VHF  AND  UHF 
TUNNEL  PROPAGATION 

L.  Deryck  In  AGARD  Spec.  Topics  in  HF  Propagation  Nov 
1979  15  p  refs  (For  primary  document  see  N80- 19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

An  experimental  study  of  the  electromagnetic  wave  propaga¬ 
tion  in  various  tunnels,  at  frequencies  between  1  MHz  and  1,000 
MHz  is  presented.  The  results  obtained  provide  a  better 
understanding  of  natural  propagation  mechanisms  in  underground 
galleries  containing  no  transmission  line.  The  analysis  of  these 
results  reveals  the  existence  of  a  cutoff  frequency  and  a  strong 
correlation  between  the  propagation  characteristics  and  the 
transverse  dimensions  of  the  tunnel.  Further  experiments  are 
made  in  tunnels  where  a  transmission  line  is  used  as  a  waveguide; 
they  show  under  what  conditions  the  natural  modes  can  be 
useful  in  this  case.  These  modes  can  advantageously  replace 
the  so-called  monofilar  mode  which  is  generally  used  for  coupling 
between  the  transmission  line  and  the  mobile  transceivers 
Experimental  checking  shows  that  when  using  a  well  adapted 
transmission  line,  exploitation  of  natural  propagation  can  greatly 
reduce  the  cost  of  the  line  installation  without  reducing  its 
performance  Author 

N80-19412#  Institute  for  Telecommunication  Sciences.  Boulder. 
Colo 

COMPARISON  OF  LOOP  AND  DIPOLE  ANTENNAS  IN 
LEAKY  FEEDER  COMMUNICATION  SYSTEMS 

David  A.  Hill  and  James  R.  Wait  In  AGARD  Spec.  Topics  in 
HF  Propagation  Nov.  1979  9  p  refs  (For  primary  document 
see  N80- 19372  10-32) 


Avail  NTIS  HC  A25/MF  A01 

The  mutual  impedance  between  electric  and/or  magnetic 
dipoles  in  a  circular  tunnel  containing  a  leaky  coaxial  cable  was 
derived  for  arbitrary  dipole  positions  For  the  usual  case  of  large 
dipole  separation,  the  bifilar  mode  approximation  was  used  to 
compute  the  mutual  impedance  and  associated  transmission  loss 
For  typical  cable  parameters,  a  broad  minimum  in  transmission 
loss  was  found  in  the  range  from  2  to  10  MHz.  In  this  frequency 
range,  the  transmission  loss  was  slightly  less  for  magnetic  dipoles 
(loops)  than  for  electric  dipoles.  R.C  T. 

N60  19413#  Colorado  Univ.  at  Boulder.  Cooperative  Inst,  for 
Res.  in  Environmental  Sciences 

MODE  CONVERSION  BY  TUNNEL  NON-UNIFORMITIES  IN 
LEAKY  FEEDER  COMMUNICATION  SYSTEMS 

David  B  Seidel  and  James  R  Wait  In  AGARD  Spec  Topics 
in  HF  Propagation  Nov.  1979  9  p  refs  (For  primary  document 
see  N80- 19372  10-32) 

Avail  NTIS  HC  A25/MF  A01 

Using  an  idealized  theoretical  model,  the  inadvertent  mode 
conversion  between  the  bifilar  and  monofilar  modes  in  a  tunnel 
that  contains  a  braided  coaxial  was  investigated  The  tunnel 
was  allowed  to  have  various  kinds  of  lateral  nonuniformities 
such  as  changes  of  wall  conductivity  and  permittivity  Results 
indicate  that  such  effects  are  very  important  in  understanding 
leaky  feeder  systems.  R  C  T 

N80-19414#  James  Cook  Univ.  of  North  Queensland.  Townsville 
(Australia)  Physics  Dept. 

A  MOBILE  HF  IMPULSE  SOURCE  LOCATOR 
M.  L.  Heron  In  AGARD  Spec  Topics  in  HF  Propagation  Nov 
1979  9  p  refs  (For  primary  document  see  N8C- 19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

A  noise  pulse  locator  designed  to  meet  the  needs  of  research 
into  the  structure  of  tropical  cyclone  (hurricane)  systems  but 
which  may  be  easily  adapted  to  storm  location  and  tracking 
applications  is  described  The  principle  and  instrumentation  of 
the  noise  pulse  locator  are  discussed  The  resolution,  errors,  and 
limitation  of  the  equipment  as  deployed  on  an  Onon  aircraft  are 
estimated  and  the  areas  of  application  and  adaption  of  the 
instrument  are  noted  R  C  T 

N80-1941S#  Technology  for  Communications  International, 
Mountain  View.  Calif. 

A  NEW  COMPUTER-CONTROLLED  HIGH  FREQUENCY 
DIRECTION-FINDING  AND  TRANSMITTER  LOCATING 
SYSTEM 

R.  L.  Tanner  In  AGARD  Spec.  Topics  in  HF  Propagation  Nov 
1979  13  p  refs  (For  primary  document  see  N80- 19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

A  direction  finding  and  transmitter  locating  system  is 
described.  The  following  capabilities  are  evaluated  the  ability  to 
operate  against  very  short  duration  signals  with  high  accuracy; 
the  ability  against  short  range,  high  angle  sky  wave  signals; 
single  station  locator  capability:  critical  siting  requirements, 
adaptability  to  automatic  netting  of  a  multistation  system;  and 
requirements  for  trained  technical  personnel  R  C.T 

N60-19416#  Lowell  Univ.,  Mass.  Center  for  Atmospheric 
Research. 

DIGITAL  ON  LINE  PROCESSING  AND  DISPLAY  OF 
MULTIPARAMETER  HF  TRANSMISSION  DATA 

K.  Bibl  and  B.  W.  Reinisch  In  AGARD  Spec  Topics  in  HF 
Propagation  Nov.  1979  9  p  refs  (For  primary  document  see 
N80- 19372  10-32) 

Avail;  NTIS  HC  A25/MF  A01 

Amplitude,  phase,  angle  of  arrival,  polarization,  frequency 
shift  and  signal  travel  time  of  a  radio  wave  are  simultaneously 
measured  as  functions  of  time  and  frequency  in  a  new  digital 
ionosonde,  the  Digisonde  128PS  For  the  study  of  the  structure 
anj  motions  of  the  ionosphere  and  its  influence  on  Over-the 
Horizon  detection  systems,  on  sea-state  measurements,  on 
direction  and  location  finding  methods  and  on  communication 
systems  a  selection  of  the  measurable  parameters  is  recorded 
and  displayed  in  real  time  with  the  necessary  resolution  Two 
main  modes  of  operation  are  described,  the  ionogram  mode 
using  a  Maximum  Amplitude  scheme  for  data  compression  and 
the  Doppler- Drift  Mode  using  preselected  frequencies  and  range 
bins  of  data  compression  Author 


NSO- 19417#  Communications  Research  Centre.  Ottawa 
(Ontario).  Dept,  of  Communications 
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MCW  TECHNOLOGY  TO  IMPROVE  HF  CIRCUIT  RELIABIL¬ 
ITY  AND  AVAILABILITY  FOR  REMOTE  REGIONS 
J.  S  Beirose  and  L  R.  Bode  In  AGARD  Spec.  Topics  in  HF 
Propagation  Nov.  1979  It  p  eft  ( For  primary  document  see 
N80- 19372  10-32) 

Avail:  NTIS  HCA25/MFA01 

The  research  and  development  underway  at  the  Communica¬ 
tions  Center.  Ottawa,  is  described  along  with  that  in  Canadian 
Industry  Topics  discussed  include:  (1)  trail-remote  camp  radio 
communications.  (2)  antennas  for  base  station  and  trail  use. 
(3)  HF-SSB  Transceiver,  and  (4)  SSB  tone  decoder.  F.O.S. 

NS0-IB41S#  Surrey  Univ  .  Guildford  (England) 

ELECTRICALLY  SHORT  HF  AERIAL  SYSTEMS 

M  N  Sweeting  and  Q  V.  Davis  In  AGARD  Spec  Topics  in 
HF  Propagation  Nov  1979  21  p  refs  (For  primary  document 
see  N80- 19372  10  32) 

Avail  NTIS  HC  A25/MF  A01 

The  communications  efficiency  of  electrically  short  HF 
aerials  in  a  tactical  field  environment  remains  unacceptably  poor. 
Some  of  results  from  a  detailed,  practical  study  of  the  problem, 
performed  at  full-scale  are  described  and  the  effect  on  the  aerial 
performance  of  several  factors  shown  by  the  experiments  to  be 
important  but  not  previously  sufficiently  recognized  are  discus¬ 
sed  F.O.S. 

NBO- 19419#  Rohde  and  Schwartz.  Munich  (West  Germany). 
RADIO  LINK  COMPUTATIONS  OPTIMIZE  PATTERN 
SHARING  OF  SHORTWAVE  ANTENNAS 

A  Stark  In  AGARD  Spec.  Topics  in  HF  Propagation  Nov 
1979  17  p  refs  (For  primary  document  see  N80- 19372  10-32) 
Avail  NTIS  HC  A25/MF  A01 

Statistical  data  were  obtained  from  forecast  printouts  to 
produce  frequency-dependent,  optimized  values  for  the  elevation 
angles  of  the  radiation  maximum  and  for  the  vertical  beam- 
widths.  R.CT 


X80  72172  §  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

TECHNIQUES  FOR  SUPPRESSION  OF  RADARS 
ASSOCIATED  WITH  SAMs.  EXECUTIVE  SUMMARY. 
VOLUME  1  (U) 

Jan.  1977  60  p  This  document  is  not  available  from  the 

NASA  STI  Facility  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARD  AR  91  VoM.  AASC  Study-7)  NATO  Secret  report 
Various  techniques  expected  to  be  available  in  the  1$80's 
for  the  suppression  of  radars  associated  with  surface  to  air  missiles 
are  examined  for  the  purpose  of  reducing  the  vulnerability  of 
NATO  aircraft  to  SAMs.  Two  basic  means  of  suppression  are 
emphasized  namely  by  destruction  or  by  neutralization. 
Neutralization  covers  the  aspects  of  surveillance,  target  tracking, 
missile  tracking,  missile  guidance,  fuse,  and  availability  status 
In  the  area  of  destruction,  weapon  guidance  systems  are 
evaluated  with  attack  variables  such  a  range,  warhead  weight, 
and  type  of  attack  A  survey  is  included  on  future  enemy  SAMs 
and  electronic  intelligence  A  model  for  performing  tradeoff 
comparisons  between  the  two  means  of  suppression  is 
described.  J  M  S 

XB0-72173|  Advisory  Group  for  Aerospace  Research  and 
Development,  Paris  (France). 

ARTIFICIAL  MODIFICATION  OF  PROPAGATION 
MEDIA  (U) 

H.  J.  Albrecht,  ed  Jun  1977  16  p  Meeting  held  at  Brussals. 
26-29  Apr.  1976  This  document  is  not  available  from  the 
NASA  STI  Facility  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARD-CP-192-Suppl)  NATO  Restricted  report 

Limiting  propagation  criteria,  optimum  methods  of 
modification,  end  efficiency  of  changing  propagation  media  as  a 
function  of  means  employed  are  addressed  The  anthropogeneous 
changes  to  the  Earths  atmosphere  as  a  propagation  medium 
are  examined  in  three  topic  areas:  modification  of  non  ionized 
media;  of  ionized  media  by  e  m  waves,  and  of  ionized  media 
by  chemical  substances.  In  addition  to  the  recognition  of  the 
state-of-the-art  and  the  predominant  directions  of  progress,  the 
stimulation  of  propagation-oriented  modification  projects  is 
considered.  JMS 

XSO-72174#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 


TECHNIQUES  FOR  SUPPRESSION  OF  RAOASS 
ASSOCIATED  WITH  SAMs.  MAIN  REPORT  AND 
APPENDICES.  VOLUME  2  <U) 

Jut  1978  2X4  p  This  document  ts  not  available  from  the 

NASA  STI  Facility.  All  requests  must  be  directed  to  AGARD 
Hq 

(AGARD-AR-91-Vol-2)  NATO  Secret  report 

Various  techniques  expected  to  be  available  in  the  1980's 
for  the  suppression  of  radars  associated  with  surface  to  air 
missiles  with  the  purpose  of  reducing  the  vulnerability  of  NATO 
aircraft  to  SAMs  are  presented.  The  two  basic  means  of 
suppression,  namely  by  destruction  or  by  neutralization  are 
considered.  M.M.S 

XSO-72176#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pahs  (France). 

COMMUNICATIONS  WITH  LOW  FLYING  AIRCRAFT 
BEYOND  THE  HORIZON  (U| 

Jul.  1978  34  p  This  document 

is  not  available  from  the  NASA  STI  Facility.  All  requests  must 
be  directed  to  AGARD  Hq. 

(AGARD-AR-1 17)  NATO  Confidential  report 

Techniques  are  identified  end  studied  which  would  give  some 
capability  of  communications  between  a  ground  station  and  an 
aircraft  flying  at  low  altitudes  beyond  line  of  sight  The  techniques 
identified  include:  classical  HF  skywave  communications,  use  of 
satellite  communications  operating  at  UNF.  use  of  manned  aircraft 
as  a  relay  aircraft;  using  RPVs  as  relays,  and  meteor  burst 
communications.  A  W  H 

XSO-72176#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

COMMUNICATIONS  DEVICES  SUPPORTING  AIR 
WARFARE  WITH  REDUCED  SUSCEPTIBILITY  TO 
JAMMING.  INTERCEPT,  AND  LOCATION 
DETERMINATION.  EXECUTIVE  SUMMARY. 

VOLUME  1  fUl 

Aug  1979  64  p  This  document  is  not  available  from  the 

NASA  STI  Facility  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARO-AR  120  Vol-fl  NATO  Secret  report 

The  susceptibility  of  most  communications  systems  supporting 
aerospace  operation  to  jamming,  intercept,  and  direction  finding 
is  discussed  Venous  countermeasures  available  to  reduce  the 
susceptibility  of  the  communication  systems  during  combat 
operations  are  examined  The  following  topics  are  considered 
communication  requiraments  supporting  air  warfare  activities, 
equipment  and  systems  description;  electronic  warfare 
considerations,  parametric  identification  of  system  susceptibility 
to  intercept,  local  determination,  and  lamming,  system  concept 
analysis;  and  parametric  estimate  of  trend  and  cost 
effectiveness  A  W  H 

XSO-72177#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

SUPPRESSION  OF  DETECTION  AND  GUIDANCE  SYSTEMS. 
OTHER  THAN  RADAR.  ASSOCIATED  WITH  SAMs  ANO 
GUIOEO  SOMSt,  EXECUTIVE  SUMMARY.  VOLUME  1  <U) 

Aug.  1979  46  p  This  document  is  not  available  from  the 

NASA  STI  Facility  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARD  AR  121  Vol  l)  NATO  Secret  report 

The  application  of  countermeasures  to  EO/IR  guidance 
systems  used  in  threats  posed  by  Surface  to  Air  Missiles  (SAMs! 
Air  to  Surface  Missiles  (ASMs)  and  guided  bombs  was  considered 
A  survey  was  made  of  such  basic  considerations  as  equipment 
usage,  technology  descriptions,  atmospheric  physics  end  human 
capabilities  Official  estimates  of  the  current  and  future  threat 
were  augmented  with  additional  technically  feasible  threat 
possibilities  Possible  means  of  countermeasures  (CM)  eg 
shielding,  obscuration,  camouflage,  passive  end  active  decoys 
jamming,  were  reviewed  end  countermeasure  applicability  end 
implementation  matrices  were  prepared  relating  the  SAM  and 
ASM/ guided  bomb  threats  to  the  physical  possibilities  of  the 
different  means  of  CM  end  to  possible  CM  hardware 
implementation  In  order  to  demonstrate  the  dependence  of  CM 
effectiveness  upon  the  mission  end  target  type  seven  exemplary 
scenarios  were  considered  for  SAM  end  ASM  operations  end 
value  judgements  on  CMs  ware  made  for  each  scenario  Specific 
recommendations  in  research  and  development  related  to  the 
venous  phases  of  the  study  ere  given  R  C  T 
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Includes  boundary  layers;  hydrodynamics.  fluidics.  mass 
transfer:  and  ablation  cooling 

For  related  information  see  also  02  Aerodynamics  and 
77  Thermodynamics  and  Statistical  Physics. 


N77-224420  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

COMPUTATIONAL  FLUID  DYNAMICS 

Apr  1977  170  p  refs 

(AGARD  IS  86)  Avail  NTIS  HC  A08/MF  A01 

Fluid  dynamic  research  is  reviewed,  including  finite  element 
methods  for  fluid  flow  calculations  and  for  solving  partial 
differential  equations  Numerical  treatment  of  turbulence  modelling 
and  Navier -Stokes  equations  are  also  considered,  along  with 
relaxation  methods  for  time  dependent  conservation  equations 
For  individual  titles,  see  N7 7  22443  through  N7 7 -22448 

N77-224430  Maryland  Umv  Baltimore  County.  Baltimore  Dept 
of  Mathematics 

THE  FOUNDATION  AKO  DEVELOPMENT  OF  THE  FINITE 
ELEMENT  METHOD  TO  SOLVE  PARTIAL  DIFFERENTIAL 
EQUATIONS  OF  FLUID  MECHANICS 

A  K  Aziz  and  S  Leventhal  (Naval  Surface  Weapons  Center. 
White  Oak.  Md )  In  AGARD  Computational  Fluid  Dyn  Apr 
1977  25  p  refs  (For  primary  document  see  N77-22442  13-34) 
Avail  NTIS  HC  A08/MF  A01 

The  mathematical  theory  is  given  beginning  with  the 
variational  formulation  of  a  problem  The  three  basic  steps  in 
the  finite  element  method  are  discussed  (1)  the  subdivision  of 
the  domain  (2)  the  definition  of  the  elements  to  approximate 
the  unknown  functions  and.  (3)  the  forming  of  the  algebraic 
system  for  the  unknown  coefficients  Application  of  the  finite 
element  method  to  two  problems  in  fluid  mechanics  is  also 
given  The  first  of  these  problems  is  boundary  layer  flow,  and 
the  other  is  transonic  flow  Author 

N77  224440  Naval  Ship  Research  and  Development  Center. 
Bethesda.  Md  Numerical  Mechanics  Div 

RECENT  ADVANCES  IN  THE  NUMERICAL  TREATMENT  OF 
THE  NAVIER  STOKES  EQUATIONS 

Hans  J  Lugt  In  AGARD  Computational  Fluid  Dyn  Apr  1977 
17  p  refs  (For  primary  document  see  N77  22442  1 3-34) 

Avail  NTIS  HC  A08/MF  A01 

Some  recent  developments  in  finite  difference  methods  for 
the  solution  of  the  Navier- Stokes  equations  are  discussed 
Emphasis  is  placed  on  the  computational  difficulties  encountered 
at  and  near  bounding  surfaces  and  in  situations  of  high  body 
acceleration  Physical  and  numerical  aspects  of  initial  and  boundary 
conditions  are  considered  along  with  their  influence  on  the 
solutions  Slip  and  nonslip  boundary  conditions,  their  occurrence 
in  reality,  their  significance  in  flow  modeling,  and  their  effect  on 
the  generation  and  decay  of  vortices  and  vorticity  are  discussed 
Recent  studies  of  higher  order  approximations  and  the  treatment 
of  boundaries  of  arbitrary  shape  by  body  fitted  coordinate  systems 
are  pointed  out  The  interpretation  of  time  dependent  viscous 
flows  in  various  reference  frames  is  difficult  and  necessitates 
the  careful  analysis  of  velocity  and  vodtcify  fields  This  is 
demonstrated  for  flow  separation  vortices  and  rotating  bodies 

Author 


N 77-22448*0  National  Aeronautics  and  Space  Administration 

Ames  Research  Center  Moffett  Field  Calif 

NUMERICAL  TURBULENCE  MODELING 

Morns  W  Rubesm  In  AGARD  Computational  Fluid  Dyn  Apr 

1877  37  p  refs  (For  primary  document  see  N77  22442  13  34) 

Avail  NTIS  HC  A08/MF  A01 

The  underlying  bases  and  developments  <n  two  techniques 
of  detailed  turbulence  modeling  are  described  where  the  flow  is 
treated  in  the  Eulenan  sense  and  one  technique  where  the 
Lagrangian  motions  of  vortices  are  followed  Fust  a  technique 
is  described  for  solving  the  single  point  statistically  averaged 
conservation  equations  The  Reynolds  stresses  that  appear  in 
thaee  aquations  are  evaluated  by  solving  supplemental  dif 
ferentief  equations  which  contain  terms  that  a  e  modeled  A 
sequence  of  increasingly  complex  but  also  increasingly  general 
modeling  equations  is  described  and  computations  based  on 
these  equations  are  compared  with  experimental  data  The 


hierarchy  of  models  described  terminates  with  equations  for  the 
individual  components  of  the  Reynolds  stress  tensor  The 
second  Eulenan  technique  approach  to  turbulence  modeling  is 
the  direct  numerical  simulation  of  turbulent  fields  In  this  approach, 
all  three  dimensional  eddies  between  a  predetermined  range  of 
sizes  are  computed  in  time  within  a  specified  volume  of  flow 
Present  day  computers  require  a  tradeoff  between  the  size  of 
the  volume  that  can  be  considered  and  the  degree  of  resolution 
of  the  turbulent  eddies  Techniques  of  modeling  the  smallest 
eddies  are  described  that  permit  enlarging  the  volume,  or  Reynolds 
number,  that  can  be  considered.  Author 

N77-224480  Von  Karman  Inst  for  Fluid  Dynamics.  Rhode-Saint- 
Genese  (Belgium) 

RELAXATION  METHODS  FOR  TIME  DEPENDENT  CONSER¬ 
VATION  EQUATIONS  IN  FLUID  MECHANICS 

H  J  Wirz  In  AGARD  Computational  Fluid  Dyn  Apr  1977 
49  p  refs  (For  primary  document  see  N77-22442  13-34) 

Avail  NTIS  HC  A08/MF  A01 

Iterative  methods  in  general  are  characterized  The  successive 
application  of  a  method  led  to  a  state,  which  is  invariant  with 
respect  to  further  iterations  (convergence):  this  invariant  state 
(which  will  be  identified  with  the  steady  state  for  our  purpose) 
was  independent  of  the  choice  of  the  initial  guess  (unicity)  Since 
only  a  limited  amount  of  iteration  steps  were  carried  out.  the 
question  of  accuracy  of  the  solution  (error  estimation)  was 
considered  This  problem  was  independent  of  the  reliability  of 
the  discrete  model  being  used  to  represent  the  continuous 
conservation  equation  It  is  desirable  and  crucial  for  the  success 
of  the  application  of  an  iterative  method,  that  the  process 
converges  as  fast  as  possible  to  the  invariant  state  (rate  of 
convergence)  using  a  minimum  amount  of  operations  per  iteration 
step  Author 

N77-224470  Bristol  Univ  (England)  Dept  of  Engineering 
Mathematics 

FLOW  REPRESENTATION,  INCLUDING  SEPARATED 
REGIONS.  USING  DISCRETE  VORTICES 

R  R  Dements  In  AGARD  Computational  Fluid  Dyn  Apr 
1977  20  p  refs  (For  primary  document  see  N77-22442  13-34) 
Avail  NTIS  HC  A08/MF  A01 

The  kinematic  properties  of  fluid  motion  were  utilized  to 
determine  the  motion  of  the  line  vortices  and  the  evolution  of 
the  flow  field  is  inferred  from  this  motion  Two  dimensional 
axisymmetric  and  fully  three  dimensional  flows  were  treated  by 
such  methods,  the  complexity  and  duration  of  the  computations 
increasing  One  of  the  interesting  aspects  of  the  method  is  the 
various  means  which  its  users  hav*  developed  for  the  incorporation 
of  solid  boundaries  into  the  flow  field  Two  dimensional  com¬ 
plex  potential  flow  theory  and  the  surface  source /  sink  method 
have  both  been  used  in  a  variety  of  contexts  Many  computations 
have  involved  imbedded  solid  obiects  of  a  nature  such  that  the 
vorticity  creating  boundary  layers  separate  from  the  object  to 
creete  separated  shear  layers  m  the  flow,  and  it  is  to  the  treatment 
of  these  separated  layers  that  the  method  is  applied  The  various 
models  of  the  connection  between  the  shear  layers  and  the 
discrete  vortices  form  another  most  interesting  aspect  of  the 
subject  Author 

N77  224480  Pans  V  Umv  (France) 

SOME  FINITE  ELEMENT  METHODS  IN  FLUID  FLOW 

R  Tema  In  AGARD  Computational  Fluid  Dyn  Apr  1977 
15  p  refs  (For  primary  document  see  N7 7 -22442  13-34) 

Avail  NTIS  HC  A08/MF  A01 

Some  finite  element  methods  are  described  which  were 
recently  introduced  for  the  computation  of  viscous  and  invtsod 
incompressible  flows  Some  finite  element  methods  of  the 
displacement  type  are  discussed  which  apply  to  viscous  flows, 
with  emphasize  on  a  linear  nonconforming  finite  element  The 
principle  of  the  weak  (or  variational)  formulation  for  the  Stokes 
and  Navier  Stokes  equations  and  their  Gaierkm  finite  element 
discretization  are  considered  Author 


N77-2247S0  Advisory  Group  for  Aerospace  Research  end 
Development.  Pena  (France) 

PHYSICAL  VULNERABILITY  OP  AIRCRAFT  DUE  TO  PLUID 
DYNAMIC  SPPSCTS 

D  ■  Anfceney  (Navel  Weapons  Center.  China  Lake.  Calif  I  Jul 
1877  SO  p  refs 

(AGARD* AR  IOSI  Avail  NTIS  HC  AOS/MF  A01 

The  problem  of  predicting  the  structural  response  to  externa) 
Meet  wee  summarized  Important  details  of  a  aphencel  chergt 
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in  free  lir  m  it  interacts  with  rigid  surfaces  were  studied.  The 
use  of  impulse  momentum  for  calculating  structural  response 
and  the  approximation  of  a  uniformly  distributed  impulse  on  the 
surface  in  question  are  approximations  and  are  experimentally 
justified.  Author 

N7S-14318#  Advisory  Group  for  Aerospace  Research  and 
Development,  Paris  (France). 

LAMINAR  TURBULENT  TRANSITION 

Oct  1977  380  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  the  Fluid  Dyn  Panel  Symp..  Lyngby.  Denmark,  2-4  May 
1977 

(AGARD -CP- 2 24;  ISBN-92-835-0204-31  Avail  NTIS 

HC  A17/MF  A01 

Stability  theory  and  prediction  methods  applied  to  fluid 
dynamic  processes  in  laminar-transitional  flows  are  presented 
For  individual  titles,  see  N78-14317  through  N78- 14344. 

N78-14317*#  Jet  Propulsion  Lab.,  Calif  Inst,  of  Tech.,  Pasadena 

TRANSITION  PREDICTION  AND  LINEAR  STABILITY 
THEORY 

Leslie  M.  Mack  In  AGARO  Laminar-Turbulent  Transition  Oct 
1977  22  p  refs  (For  availability  see  N78  14316  05-34) 
(Contract  NAS7-100) 

Avail  NTIS  HCA17/MFA01  CSCL  20D 

Linear  stability  theory  is  used  in  computing  the  amplitude 
ratio  for  other  than  two-dimensional  instability  waves.  The  wave 
motion  is  obtained  from  the  ray  equations  of  kinematic  wave 
theory,  and  the  amplitude  ratio  by  simply  integrating  the  spatial 
amplification  rate  of  the  parallel  flow  theory  along  a  ray  Both 
the  temporal  and  spatial  theories  are  examined  for  two-  and 
three-dimensional  incompressible  and  two-dimensional  com 
pressible  boundary  layers  The  dispersion  relation  is  most  directly 
obtained  with  the  temporal  theory,  but  the  magnitude  and  direction 
of  the  group  velocity  have  to  be  computed  to  give  the  spatial 
amplification  rate,  and  then  only  approximately  The  spatial  theory 
gives  the  spatial  amplification  rate  directly,  but  only  after  the 
direction  of  the  group  velocity  is  known  Transition  prediction 
methods,  divided  into  amplitude-density  and  amplitude  methods, 
are  discussed  Author 

N78-14318#  National  Maritime  Inst  .  Teddmgton.  (England). 

SERIES  REPRESENTATION  OF  THE  EIGENVALUES  OF  THE 
ORR-SOMMERFELD  EQUATION 

M  Gaster  In  AGARD  Laminar-Turbulent  Transition  Oct.  1977 
12  p  refs  (For  availability  see  N78-14316  05-34) 

Avail  NTIS  HC  A17/MF  A01 

A  series  representation  of  the  relation  that  links  the 
eigenvalues  of  the  Orr-Sommerfeld  equation  is  developed  This 
enables  the  complex  frequency  parameter  to  be  expressed  as  a 
double  series  in  terms  of  the  Reynolds  number  and  wave  number, 
both  of  which  are  treated  as  complex  variables  The  complex 
coefficients  arising  in  this  series  are  determined  by  contour 
integration  for  the  case  of  the  Blasius  boundary  layer  profiles.  A 
non-linear  transformation  is  applied  to  the  partial  summations 
formed  from  the  series  in  order  to  improve  the  convergence, 
and  so  to  enable  predictions  of  high  accuracy  to  be  made  from 
only  a  few  terms  Eigenvalues  calculated  by  this  technique  are 
compared  with  those  obtained  directly  from  the  Orr-Sommerfeld 
equation.  The  power  of  the  technique  is  demonstrated  by  various 
graphical  displays  of  the  amplification  contours  for  both  temporal 
and  spatial  modes  Author 


N7S- 14318#  Stuttgart  Univ  (West  Germany)  Inst  Fuer 
Aerodynermk  und  Gasdynamik 

FINITE  AMPUTUDE  STABILITY  OF  PLANE  PARALLEL 
FLOWS 

Thorwald  Herbert  In  AGARD  Laminar-Turbulent  Transition  Oct 
1977  10  p  refs  (For  availability  see  N78-14316  06-34) 

Avail  NTIS  HCA17/MFA01 

The  equilibrium  states  of  periodic  finite  amplitude  motions 
in  a  plane  d  <mnef  are  studied  by  a  perturbation  method  for 
calculating  the  Landau  constants,  and  by  direct  iterative  solution 
of  the  differential  equations  resulting  from  Fourier  decomposi¬ 
tion  of  the  secondary  flow  According  to  a  comparison  of  numerical 
results,  the  neglect  of  higher  order  terms  in  the  amplitude  restricts 
the  use  of  the  Landau  method  to  almost  neutral  disturbances 
The  results  of  the  iterative  method  indicate  moderate  convergence 
of  the  Fourier  senes  In  all  approximations,  however,  the 
equilibrium  states  form  a  connected  neutral  surface  with  a 
non  linear  Reynolds  number  of  about  half  the  value  obtained 
from  the  linearized  theory  Some  aspects  of  the  secondary 


instability  with  respect  to  three-dimensional  disturbances  are 
discussed  as  well  as  the  application  of  the  iterative  method  to 
the  combined  Poiseuille-Couetfe  flow  and  plane  Couette  flow. 

Author 

N 78- 14320#  Aerospace  Corp  .  Los  Angeles.  Calif 

NUMERICAL  INVESTIGATION  OF  NONLINEAR  WAVE 
INTERACTION  IN  A  TWO-DIMENSIONAL  BOUNDARY 
LAYER 

John  W.  Murdock  and  Thomas  0.  Taylor  In  AGARD  Laminar- 
Turbulent  Transition  Oct.  1977  8  p  raffs  Sponsored  in  part 
by  ONR  (For  availability  see  N78-14316  05-34) 

(Contract  F04701-76-C-0077) 

Avail:  NTIS  HC  A17/MF  A01 

A  spectral  method  is  used  to  solve  the  unsteady,  two- 
dimensional  flow  over  a  flat  plate  in  the  Reynolds  number  range 
of  transition.  The  physical  problem  considered  is  the  propaga¬ 
tion  of  large  amplitude  (nonlinear)  Tollmten-Schlichting  waves  in 
a  boundary  layer  The  solutions  are  generally  in  qualitative 
agreement  with  nonlinear  stability  theories  in  that:  (1)  nonlinear 
effects  can  be  destabilizing:  (2)  the  growth/decay  behavior  of 
the  primary  mode  is  changed  only  slightly  by  nonlinear  effects, 
and  (3)  the  second  temporal  harmonic  is  usually  a  second  spatial 
harmonic.  There  are.  however,  regions  in  the  flow  in  which  both 
( 1 )  and  (3)  are  not  true  Details  of  the  solution  in  such  a  region 
are  given  to  illustrate  the  complex  nonlinear  wave  interactions 
possible  in  a  boundary  layer.  Author 

N78-14321#  Leeds  Univ.  (England).  Dept,  of  Applied 
Mathematical  Studies. 

NONUNEAR  INSTA8IUTY  OF  FREE  SHEAR  LAYERS 

P.  Huerre  In  AGARD  Laminar-Turbulent  Transition  Oct  1977 
12  p  refs  In  ENGLISH:  FRENCH  summary  (For  availability 
see  N78-14316  05-34) 

Avail  NTIS  HC  A17/MF  A01 

Nonlinear  stability  characteristics  of  a  two  dimensional  free 
shear  layer  are  determined  for  temporally  growing  waves  of  small 
amplification  rate  The  amplitude  equation  governing  the  growth 
of  the  disturbances  is  derived  by  making  use  of  the  method  of 
multiple  scales  It  is  then  found  that  the  finite  amplitude  response 
strongly  depends  on  the  nature  of  the  flow  in  the  critical  layer 
For  low  initial  fluctuation  levels,  the  critical  layer  is  known  to 
be  viscous  and  nonlinear,  and  the  wave  amplitude  ultimately 
reaches  a  saturation  value,  as  described  by  the  Stuart -Watson 
equation.  For  higher  fluctuation  levels  however,  the  critical  layer 
is  purely  nonlinear  and  the  instability  waves  are  amplitude 
modulated  so  that  no  equilibrium  value  is  ever  reached  The 
initial  amplification  rate  and  mode  shape  are  found  to  be  very 
sensitive  to  the  magnitude  of  the  initial  disturbance.  Author 

N78-14322*#  Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg  Dept,  of  Engineering  Science  and  Mechanics. 
NONPARALLEL  STABILITY  OF  BOUNDARY  LAYERS  WITH 
PRESSURE  GRADIENTS  AND  SUCTION 

William  S  Sane  and  Afi  Hasan  Nayfeh  In  AGARD  Laminar- 
Turbulent  Transition  Oct.  1977  21  p  refs  In  ENGLISH: 

FRENCH  summary  (For  availability  see  N70-14316  05-34) 
(Grant  NsG-1255) 

Avail:  NTIS  HC  A17/MF  A01  CSCL  20D 

An  analysis  is  presented  for  the  linear  nonparallel  stability 
of  boundary  layer  flows  with  pressure  gradients  and  suction 
The  effect  of  the  boundary  layer  growth  is  included  by  using 
the  method  of  multiple  scales  The  present  analysis  is  compared 
with  those  of  Bouthier  and  Gaster  and  the  roles  of  the  different 
definitions  of  the  amplification  rates  are  discussed.  The  results 
of  these  theories  are  compared  with  experimental  data  for  the 
Blasius  boundary  layer.  Calculations  are  presented  for  stability 
characteristics  of  boundary  layers  with  pressure  gradients  and 
nonsimilar  suction  distributions  Author 

N78*14323#  California  State  Univ .  Long  Beach  Dept  of 
Mechanical  Engineering 

STABILITY  CALCULATIONS  FOR  A  ROTATING  DISK 

Tuncer  Cebeci  and  Herbert  B  Keller  (Calif  Inst  of  Technol . 
Pasadena)  In  AGARD  Laminar -Turbulent  Transition  Oct  1977 
9  p  refs  (For  availability  see  N78-14316  05-34) 

(Contract  N00014  76  C  0927) 

Avail  NTIS  HCA17/MFA0 1 

Solutions  ara  obtained  for  the  governing  layer  and  stability 
aquations  for  a  rotating  disk  by  using  an  efficient  numerical 
method  The  stability  calculations  utilize  Stuart's  J -profiles  in 
the  solution  of  the  Orr-Sommerfeld  equation  and  provide  good 
agreement  with  Brown  s  numerical  predictions  of  neutral  stability 
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curve  Preliminary  calculations  when  applied  to  determine  the 
number  or  vortices  on  a  rotating  disk  agree  reasonably  well 
with  experimental  data  and  clearly  demonstrate  the  expected 
improvements  due  to  the  inclusion  of  viscosity  Author 

N7 8  1 4324#  Southampton  Umv  (England)  Oept  of  Aeronautics 
and  Astronautics 

THE  STABILITY  OF  AXIAL  FLOW  BETWEEN  CONCENTRIC 
CYLINDERS  TO  ASYMMETRIC  DISTURBANCES 

R.  M  a  hade  van  and  G.  M.  Lilley  In  AGARD  Laminar-Turbulent 
Transition  Oct  1977  10  p  refs  (For  availability  see  N78- 143 16 
05-34) 

Avail  NTIS  HC  A17/MF  A 01 

The  linear  hydrodynamic  stability  for  the  axial  flow  between 
concentric  Circular  cylinders  has  been  investigated  for  both 
axisymmetric  and  asymmetric  disturbances  superposed  on  the 
mean  flow  A  step-by-step  integration  procedure  has  been 
chosen  to  solve  the  linearized  disturbance  equations  The  neutral 
stability  curves  in  the  vicinity  of  minimum  critical  Reynolds  number 
are  obtained  for  various  radius  ratios  and  for  azimuthal  wave 
numbers  from  0  to  4  The  results  show  that  the  axisymmetric 
mode  does  not  give  the  lowest  critical  Reynolds  number  for  all 
radius  ratios  and  also  indicates  the  importance  of  the  first  azimuthal 
mode  (n  *  1)  for  small  radius  ratios  Author 

N78- 14326#  Case  Western  Reserve  Univ ,  Cleveland.  Ohio 

STABILITY  OF  HEATED  LAMINAR  BOUNDARY  LAYERS  IN 
WATER 

A  J  Strazisar  and  E  Reshotko  In  AGARD  Laminar-Turbulent 
Transition  Oct  1977  9  p  refs  Sponsored  in  part  by  ONR 

(For  availability  see  N78-14316  05-34) 

Avail  NTIS  HC  A17/MF  A01 

The  stability  of  heated  laminar  boundary  layers  on  a  flat 
plate  has  been  studied  m  a  low  turbulence  water  tunnel.  The 
disturbances  were  introduced  by  a  vibrating  ribbon  and  measure¬ 
ments  of  the  response  were  made  using  temperature  compensated 
hot-film  anemometry  Neutral  stability  and  spatial  growth 
characteristics  measured  for  uniform  wall  temperatures  up  to 
8  F  above  the  free  stream  temperature  show  agreement  with 
theoretically  predicted  trends  Disturbance  growth  rates  and  the 
band  of  amplified  disturbance  frequencies  both  decreased  as  wall 
heating  was  increased.  Disturbance  growth  rates  for  step  changes 
in  wall  temperature  are  minimal  when  the  step  is  located 
approximately  at  the  minimum  critical  point  of  the  unheated 
plate  Author 

N78- 14326#  Princeton  Univ..  N  J.  Dept  of  Aerospace  and 
Mechanical  Sciences. 

INSTABILITY  AND  TRANSITION  IN  AXISYMMETRIC 
WAKES 

F  H  Hama.  L.  F  Peterson.  S.  C.  DelaVeaux.  and  D.  R.  Williams 
In  AGARD  Laminar-Turbulent  Transition  (date]  8  p  refs 
Sponsored  ir>  part  by  NSF  (For  availability  see  N78-14316  05-34) 
Avail:  NTIS  HC  A17/MF  A01 

Axisymmetric  wakes  created  by  bodies  of  revolution  of  a 
varity  of  bluntness,  at  a  fixed  body -diameter  Reynolds  number 
of  3600.  are  studied  The  first  wake  producing  body  is  a 
streamlined  model  with  a  sharp  trailing  tip  of  NACA  0006 
cross-sectional  shape,  on  which  no  separation  takes  place,  and 
the  second  is  a  prolate  spheroid  with  an  enclosed  recirculation 
region,  which  nevertheless  does  not  break  away.  The  experiment 
is  performed  in  a  running  water  channel,  the  hot -film  anemometry 
being  the  principal  technique.  In  both  cases  the  basic  oscillation 
at  the  beginning  of  the  wake  is  that  of  1  Hz  component.  In  the 
wake  of  the  streamlined  body,  this  component  acquires  a 
reasonable  helical  mode  as  the  stability  theory  considers,  and 
an  ensuing  2  Hz  component  is  amplified  quickly  and  dominates 
the  instability  and  final  breakdown  Behind  the  blunt  prolate 
spheroid,  on  the  contrary,  the  1  Hz  component  dominates.  In 
both  cases,  the  dominating  mode  of  oscillation,  i.e  ,  the  2  Hz 
component  in  the  former  and  the  1  Hz  in  the  latter,  it 
identified  to  be  a  heavily  squashed  helical  mode,  which  may  be 
regarded  as  merely  a  side-to-side  oscillation,  and  appears  to 
play  a  decisive  role  in  the  breakdown  Author 

N7B- 14327#  Stuttgart  Univ  (West  Germany)  Inst  fuer 
Aerodynamifc  und  Gasdynamik 

THE  INCOMPRESSIBLE  FLUID  MOTION  DOWNSTREAM 
OF  TWO'OIMENSIOMAL  TOUMItN  SCHUCHTING 
WAVES 

Franz  Xaver  Wortmann  In  AGAR0  Laminar- Turbulent  Transition 
Oct  1977  8  p  refs  (For  availability  see  N76-14316  05-34) 
Avail  NTIS  HCA17/MFA01 


Detailed  flow  field  measurements  were  made  of  the  natural 
deformation  of  two-dimensional  Tollein  waves  m  a  water  tunnel 
The  waves  were  stimulated  by  a  vibrating  ribbon  and  amplifiad 
to  ten  to  thirteen  wave  lengths  The  spanwise  position  of  th# 
breakdown  was  not  fixed  by  any  roughness  in  the  test  section 
The  results  indicate  for  the  incipient  transition  a  three  dimensional 
structure  composed  by  the  basic  flow  and  longitudinal  counterrota¬ 
ting  sheets  of  vorticity  which  are  inclined  downstream  and  overlap 
each  other  like  roof  shingles.  Author 

N78-1432B#  Centre  d' Etudes  et  de  Recherches,  Toulouse 
(France) 

EXPERIMENTAL  ANALYSIS  AND  CALCULATION  OF  THE 
ONSET  ANO  DEVELOPMENT  OF  THE  BOUNDARY  LAYER 
TRANSITION 

Darnel  Arnal.  Jean-Claude  Juillen.  and  Roger  Michel  tn  AGARD 
Laminar  Turbulent  Transition  Oct  1977  18  p  refs  In  FRENCH; 
ENGLISH  summary  (For  availability  see  N78-14316  05-34) 

Avail  NTIS  HC  A17/MF  A01 

Transition  of  an  incompressible  boundary  layer,  with  zero 
pressure  gradient  and  low  free-stream  turbulence,  is  studied 
Mean  velocity,  turbulence  and  Reynolds  shear  stress  profiles  are 
presented  The  development  of  the  wave  »s  clearly  shown  until 
the  turbulent  spots  appear  The  mtermittency  phenomenon  is 
studied  by  conditional  sampling  of  the  hot-wire  signal.  The 
comparison  with  calculation  results  obtained  by  resolution  of  a 
set  of  transport  equations  shows  a  good  agreement  for  the 
mean  characteristics  of  the  flow;  discrepancies  observed  for  the 
turbulent  quantities  evolution  are  due  to  the  intermittency 
phenomenon  Author 

N78- 14329#  Stuttgart  Univ  (West  Germany)  Inst  A  fuer 
Mechantk 

NUMERICAL  SIMULATION  STUDIES  OF  TRANSITION 
PHENOMENA  IN  INCOMPRESSIBLE.  TWO-DIMENSIONAL 
FLOWS 

H.  Fasel,  H.  Bestek.  and  R  Schefenacker  In  AGARD  Laminar- 
Turbulent  Transition  Oct.  1977  Bp  refs  (For  availability  see 
N78-14316  05-34) 

Avail:  NTIS  HC  A17/MF  A01 

Preliminary  results  of  stability  and  transition  studies  are 
discussed  which  were  obtained  by  employing  an  implicit  finite 
difference  method  for  the  solution  of  the  complete  Navier-  Stokes 
equation.  The  reaction  of  a  flat  plate  boundary  to  periodic 
disturbances  of  finite  amplitude  is  studied  in  order  to  gain  insight 
into  the  nonlinear,  two  dimensional  development  of  the  transition 
process.  In  another  effort  the  numerical  model  is  applied  to  the 
investigation  of  stability  and  transition  in  plane  Poiseuille  flow 
with  special  consideration  of  nonlinear,  spacewise  disturbance 
amplification.  The  effects  of  a  single  roughness  element  (backward- 
facing  step)  on  stability  and  transition  in  a  boundary  layer  flow 
are  also  considered.  Author 

N78-14330#  Aix -Marseilles  Univ  (France)  Inst  de  Mecanique 
Statist ique  de  la  Turbulence. 

SOME  MEASUREMENTS  IN  THE  TRANSITIONAL  SUPER¬ 
SONIC  WAKE  OF  A  TRANSVERSE  CIRCULAR  CYLINDER 
WITH  EMPHASIS  ON  THE  EFFECT  OF  EXTERNAL  NOISE 
H.  Bumage  and  J  Gaviglio  In  AGARD  Laminar-Turbulent 
Transition  Oct.  1977  11  p  refs  In  ENGLISH.  FRENCH 

summary  (For  availability  see  N78-14316  05-34) 

Avail  NTIS  HC  A17/MF  A01 

The  transition  of  the  wake  of  a  circular  cyhndar  at  M  2  3 
has  been  investigated  in  a  low  turbulence  wind  tunnel  in  which 
the  stagnation  pressure  can  be  varied.  The  influence  of  the  noise 
radiated  by  the  nozzle  walls  boundary  layers  has  been  observed, 
and  two  possible  mechanisms  of  interaction  between  the  wake 
and  the  sound  field  are  proposed  One  is  a  fluttering  motion  on 
the  viscous  laminar  wake  due  to  a  random  motion  of  the  stagnation 
and  separation  lines  of  the  cylinder,  the  other  is  a  direct  interaction 
between  the  sound  field  and  the  verticity  and  entropy  gradients 
in  the  laminar  wake  which  has  been  shown  to  generate  vorticity 
fluctuations  Methods,  based  on  the  interpretation  of  the  hot 
wire  anemometer  signal,  are  proposed  and  justified  to  locate 
the  statistical  mean  position  of  an  initial,  intermediate  and  final 
stage  of  transition,  for  a  given  Reynolds  number  Author 

N7S-14331#  University  of  Southern  Calif .  Los  Angeles  Dept 
of  Aerospace  Engineering 

THE  COUPLING  BETWEEN  FNE18TREAM  DISTURBANCES. 
DRIVER  OSCILLATIONS.  FORCED  OSCILLATIONS.  ANO 
STABILITY  WAVES  IN  A  SPATIAL  ANALYSIS  OF  A 
BOUNDARY  LAVER 
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Harold  l  Rogler  In  AGARD  Laminar-Turbulence  Transition 
Oct  1977  15  p  (For  availability  see  N78- 14316  05-34) 
(Grams  AF  AFOSR  3094-76;  AF-AFOSR-2577  74) 

Avail  NT1S  HC  A17/MF  A01 

Freest  re  am  disturbances  are  represented  by  arrays  of 
rectangular  vortices,  oscillating  sheets  of  vorticity.  and  irrotationa! 
fluctuations  which  propagate  along  with  various  speeds  and 
wavenumbers  These  disturbances  interact  inviscidly  with  a 
boundary  layer  which  is  represented  by  two  layers  of  uniform 
vorticity  and  which  has  the  same  derivative  of  the  mean  velocity 
at  the  wall,  the  same  displacement  thickness,  and  the  same 
momentum  thickness  as  a  Blasius  layer.  This  layer  begins  at 
the  leading  edge  and  extends  downstream  with  uniform  thickness, 
upstream  of  the  leading  edge,  the  mean  flow  is  uniform  Vorticity 
fluctuations  convecting  into  the  layer  have  their  wavenumber 
increased,  phase  speed  decreased,  position  above  the  wall 
increased,  and  frequency  unchanged  Additional  fluctuations  then 
arise  because  the  vorticity  of  the  boundary  layer  is  rearranged 
by  the  unsteady  convection  Three  fluctuations  are  found  inside 
the  boundary  layer  (1)  the  driver  oscillat.ons  which  are  the 
freestream  disturbances  modified  by  the  shearing  flow  and/or 
the  wall;  (2)  the  forced  oscillations  with  the  same  wavenumbers 
and  phase  speeds  as  the  driver;  and  (3)  the  natt’.'al  oscillations 
or  eigenmodes  with  wavenumbers  and  phase  speeds  generally 
different  from,  but  frequency  the  same  as.  the  driver  Author 

N7S-14332#  Centre  d  Etudes  et  de  Recherches.  Toulouse 
(France). 

TRANSITION  OF  A  BOUNDARY  LAYER  SUBJECTED  TO 
AN  OSCILLATION  OF  THE  EXTERNAL  FLOW 
Jean  Cousteix.  Robert  Houdeville.  and  Ardre  Desopper  In  AGARD 
Laminar-Turbulent  Transition  Oct  1977  12  p  refs  In  FRENCH. 
ENGLISH  summary  (For  availability  see  N78-14316  05  34) 

Avail  NTIS  HC  A17/MF  A01 

Laminar  turbulent  transition  of  an  oscillating  boundary  layer 
at  37  Hz  is  studied  The  successive  stages  of  the  transition  are 
experimentally  studied  by  measurements  of  turbulent  kinetic 
energy  and  of  turbulent  shear  stress  Control  of  the  intermittency 
phenomenon  by  the  frequency  of  the  external  flow  was  observed 
Onset  and  development  of  waves  disturbing  the  laminar  regime 
were  followed  by  the  formation  of  turbulent  patches  which  are 
first  localized  and  which  occupy  the  whole  cycle  further 
downstream  Author 

N78- 14333#  Laboratoire  d  Aerothermique  du  C.N  R  S  .  Meudon 
(France) 

THE  INFLUENCE  OF  A  PERIODIC  WALL  DEFORMATION 
ON  THE  DEVELOPMENT  OF  NATURAL  INSTABILITIES 
LEADING  TO  A  TRANSITION  {INFLUENCE  D  UNE 
DEFORMATION  PERIODIQUE  DE  PAROI  BUR  LE  DEVELOP¬ 
MENT  DEB  INSTABILITES  NATU BELLES  CONDUISANT  A 
LA  TRANSITION) 

Pierre  Gougat  and  Francoise  Martin  In  AGARD  Laminar-Turbulent 
Transition  Oct  197 1  9  p  refs  In  FRENCH  (For  availability 
see  N78-14316  05  34« 

Avail.  NTIS  HC  A17/MF  A01 

The  natural  instabilities  wv-rh  occur  in  the  laminar  boundary 
layer  of  a  deformable  wall  a-e  <  o  isrituied  by  a  senes  of  intermittent 
waves  A  spectral  analysis  of  these  fluctuations  reveals  the 
frequencies  and  coefficients  of  amplifications  of  natural  instabilities 
are  identical  to  those  predicted  by  the  stability  theory  A 
deformation  of  the  wall  does  not  change  the  structure  of  the 
phenomena,  it  merely  introduces  a  degree  of  exterior  velocity 
which  provokes  an  amplification  or  attenuation  of  the  instabilities 
The  effect  of  e  static  deformation  of  the  wall  on  the  formation 
and  amplification  of  boundary  layar  instabilities  a  js  studied  in 
relation  to  the  gradient  of  extenor  speed  i ransl  by  ARM 


N7B- 14334#  California  Umv .  Lot  Angeles 

THE  EFFECT  OF  WALL  HEATING  UPON  TRANSITION  IN 
WATER  BOUNOARY  LAYERS 

Steven  J  Barker  end  Carl  Jennings  (Autonetics  Anaheim  Calif ) 
In  AGARD  Laminar -Turbulent  Transition  Oct  1977  9  p  refs 
Sponsored  in  pert  by  DARPA  Prepared  in  cooperation  with 
Potetdan  Research.  Los  Angeles.  Calif  (For  availability  se.> 
N7S  14316  06  34) 

Avail  NTIS  HC  A17/MF  A01 

The  stabHizetion  of  water  boundary  layers  by  wall  heating 
is  considered  Linear  stability  theory  coupled  with  the  e  to  the 
ninth  transition  criterion  hes  predicted  transition  Reynolds  numbers 
of  greater  then  200  million  for  a  flat  plate  boundary  layer  over 
a  heated  wall  The  boundary  layer  develops  on  the  inside  of  a 


cylindrical  tube  10  2  cm  in  diametei  and  6  1mm  length  Heat 
is  applied  to  the  tube  by  electrical  heaters  on  the  outside  wall 
The  location  of  transition  is  determined  by  local  heat  flux 
measurements  or  by  a  hot  film  anemometer  at  the  downstream 
end  of  the  tube  With  no  wall  heat,  a  transition  Reynolds  number 
of  10  million  was  obtained  in  the  tube  boundary  layar  As  heat 
is  added  to  the  wall,  the  experimental  results  agree  well  with 
the  theory  up  to  a  10  F  overheat  At  higher  overheats  the 
measured  transition  Reynolds  numbers  ere  well  below  the 
predictions  The  highest  transition  Reynolds  number  obtained  was 
42  million  at  an  overheat  of  35  F  Author 

N7B- 14336#  Tachnische  Hogeschooi  Delft  (Netherlands)  Dept 
of  Aerospace  Engineering 

TRANSITION.  PRESSURE  GRADIENT.  SUCTION.  SEPARA- 
TION  AND  STABILITY  THEORY 

J  L  Veningen  In  AGARD  Laminar -Turbulent  Transition  Oct 
1977  15  p  refs  (For  availability  see  N76  14316  05-34) 

Avail  NTIS  HC  A17/MF  AO. 

A  semi-empirical  method  is  presented  for  the  prediction  of 
transition  in  two-dimensional  incompressible  flows  with  pressure 
gradient  and  suction  Included  <s  the  case  of  the  laminar  separation 
bubble  where  transition  is  preceded  by  laminar  separation  The 
method  employs  linear  stability  theory  to  calculate  the  amplifica¬ 
tion  factor  sigma  for  unstable  disturbances  in  the  laminar  boundary 
layer  (sigma  is  defined  as  the  natural  logarithm  of  the  ratio 
between  the  amplitude  of  e  disturbance  at  a  given  instant  or 
position  to  the  amplitude  at  neutral  stability)  It  is  found  that  at 
the  experimentally  determined  transition  position  the  calculated 
amplification  factor  for  the  critical  disturbances  attains  nearly 
the  same  value  (about  10)  in  many  different  cases  for  flows 
with  low  free  stream  turbulence  levels  An  attempt  is  made  to 
include  the  effects  of  higher  free  stream  turbulence  levels  by 
allowing  the  critical  amplification  factor  to  decrease  with  increasing 
free  s'.fuam  turbulence  Author 

N78-14336#  Crsnfietd  Inst  of  Technology  (England)  Aerody 
namics  Div 

LEADING  EDGE  TRANSITION  ON  SWEPT  WINGS 

D  I  A  Poll  In  AGARD  Laminar- Turbulent  Transition  Oct 
1977  11  p  refs  (For  availability  see  N78  14316  05  34) 

Avail  NTIS  HCA17/MFA01 

The  behavior  of  the  swept  wmp  attachment  line  boundary 
layer  has  been  studied  experimentally  Two  dimensional  trip  wires 
and  turbulent  flat  plate  boundary  layers  have  been  used  as  sources 
of  disturbance  and  a  wide  range  of  conditions  has  been 
covered,  ensuring  that  the  results  are  directly  applicable  to  full 
scale  flight  situations  Simple  criteria  have  been  deduced  and 
those  allow  the  state  of  the  attachment  line  boundary  layer  to 
be  determined  for  a  given  geometry  and  free  stream  conditions 
The  validity  of  some  of  the  principal  results  has  been  extended 
to  high  Mach  numbers  for  the  adiabatic  wait  case  Sample 
calculations  show  that  most  of  the  present  generation  of  civil 
aircraft  have  turbulent  attachment  lines  in  the  cruise  condition 
Although  some  benefit  may  be  gained  by  a  removal  of  root 
disturbances  and  the  maintenance  of  a  smooth  leading  edge 
the  tolerable  roughness  heights  are  so  small  that  it  seems 
unlikely  that  turbulence  can  be  prevented  without  some  form  of 
boundary  layer  suction  Author 

N7B- 14337#  Rolls-Royce  Ltd.  Derby  (England)  Dept  of 
Turbine  Aerodynamics  and  Blade  Cooling  Research 

ENGINEERING  PREDICTIONS  OF  TRANSITIONAL  BOUND 
ARY  LAYERS 

A  E  Forest  In  AGARD  Laminar  Turbulent  Transition  Oct 
1977  19  p  refs  (For  availability  see  N7 8  14318  05-34) 

Avail  NTIS  HC  A17/MF  A01 

A  procedure  is  described  for  the  prediction  of  transitional 
boundary  layers  occurring  for  example,  on  turbo  machinery  blading 
The  method  attempts  to  combine  rapidity  with  the  inclusion  of 
the  dominant  influences  effecting  these  flows  In  consequence 
a  highly  empirical  approach  has  to  be  adopted  Soma  of  the 
relationships  employed  are  preliminary  end  schematic,  neverthe 
less  fair  agreement  with  a  range  of  data  is  obtained  The  complexity 
of  the  flow  conditions  on  a  modern  gas  turbme  rotor  blade  it 
demonstrated  Author 


N78  1433S#  Physical  Sciences.  Inc.  Woburn.  Mess 
ON  THE  APPLICATION  OF  SECOND -ORDBR  CLOSURE 
MODELS  TO  BOUNDARY  LAVER  TRANSITION 

Michael  L  Fmson  In  AGARD  Laminar  Turbulent  Transition 
Oct  1977  6  o  refs  (For  availability  see  N78- 14316  05  34) 
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(Contract  F44620  74-C  0022) 

Avail  NTIS  HC  A17/MF  A01 

Second-order  closure  models  offer  several  potential  advan 
tages  for  the  study  and  prediction  of  boundary  layer  transition 
The  required  closure  approximations  can  be  formulated  to 
represent  an  adequate  physical  description  of  the  transition 
process  A  five  equation  model  is  presented  for  fluctuating 
variables  It  is  argued  that  adequate  closure  techniques  are 
available  for  the  production,  dissipation,  and  diffusion  terms 
Improved  closure  schemes  are  suggested,  and  a  model  is  also 
presented  for  the  manner  by  which  surface  roughness  elements 
disturb  the  boundary  layer  Calculations  have  been  obtained  for 
two  by-pass  situations  where  the  initial  fluctuation  levels  are 
relatively  high,  due  either  to  free  stream  turbulence  or  surface 
roughness,  and  the  results  are  in  reasonable  agreement  with 
wind  tunnel  observations  on  flat  plates  Author 

N7 8  1 4339#  Ecole  Centrale  de  Lyon.  Ecully  (France) 

A  METHOD  FOR  PREDICTING  BOUNDARY  LAYER 
TRANSITION  [METHODE  DE  PREDICTION  DE  LA 
TRANSITION  OE  LA  COUCHE  UMITEj 

C  Mari  and  J  Mathieu  In  AGARD  La  miner -Turbulent  Transition 
Oct  1977  9  p  refs  In  FRENCH.  ENGLISH  summary  (For 

availability  see  N78-14316  05-34) 

Avail  NTIS  HC  A17/MF  A01 

The  method  is  based  on  recent  works  by  McDonald  about 
the  transition  in  the  boundary  layer  In  addition  to  momentum 
and  total  enthalpy  equations,  an  integral  equation  for  turbulent 
kinetic  energy  is  taken  into  account.  The  numerical  scheme  is 
based  in  a  semi-linear  implicit  method  due  to  Patankar  Spalding 
on  the  firs;  hand,  and  on  an  iterative  approach  on  the  other 
hand  This  choice  was  mostly  quided  by  the  short  computing 
time  used  (5  to  6  sec  on  CDC  76001  Author 

N7S- 14340#  ARO.  Inc.  Arnold  Air  Force  Station.  Tenn 
Propulsion  Wind  Tunnel  Facility 

A  SURVEY  OP  TRANSITION  RESEARCH  AT  AEDC 

Jack  D  Whitfield  and  N  Sam  Dougherty.  Jr  In  AGARD 
Laminar  Turbulent  Transition  Oct  1977  20  p  refs  Sponsored 
by  AEDC  (For  availability  see  N78-14316  05-34) 

Avail  NTIS  HC  A17/MF  AQ1 

Experimental  research  on  transition  Reynolds  numbers 
conducted  in  a  large  number  of  ground  test  facilities  is  surveyed. 
Facilities  surveyed  included  primary  wind  tunnels  used  for 
aerodynamic  testing  at  subsonic,  transonic,  supersonic,  and 
hypersonic  conditions  Measurements  have  been  made  on  cones 
and  planar  bodies,  flat  plates  and  hollow  cylinders  The  pnmary 
motivation  for  this  research  spanning  nearly  25  years  has  been 
to  verify  the  adequacy  of  the  facilities  to  simulate  flight 
conditions  This  necessarily  entailed  the  study  of  free  stream 
disturbances  in  wind  tunnels  and  the  role  these  disturbances 
play  in  altering  transition  Reynolds  number  which  must  be 
considered  when  scaling  Reynolds  number  sensitive  data  Author 

N7B- 14341#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Goettingen  (West  Germany)  Inst  fuer 
Stroemungsmechamk 

AN  EXPERIMENTAL  STUDY  OP  BOUNOARY  LAYER 
TRANSITION  ON  A  SUNDER  CONE  AT  MACH  6 

P  Krogmann  In  AGARD  Laminar-Turbulent  Transition  Oct 
1977  12  p  refs  (For  availability  see  N78- 14316  06*34) 

Avail  NTIS  HCA17/MFA01 

Experimental  results  of  an  investigation  conducted  in  a 
Ludwieg  tube  wind  tunnel  are  presented  Transition  was  detected 
by  means  of  local  heat  transfar  rata  maasuremants.  and  transition 
behavior  on  a  5  deg  half-angle  cone  was  investigatad  for  different 
unrt  Reynolds  numbers,  temperature  ratios  and  differant  anglsf 
of  attack  In  a  rang#  of  unrt  Reynolds  numbers  from  U/v  = 
100.000  to  5  x  100.000  transition  Reynolds  numbers  were 
independent  of  unit  Reynolds  number  A  venation  of  tha  wall  to 
stagnation  temperature  ratio  had  no  effect  on  transition  SmsH 
variations  of  angle  of  attack  strongly  affected  transition,  such 
that  transition  wet  promoted  on  the  leeward  surface  and  delayed 
on  the  windward  surface  Author 

N7S*  14342#  Instrtut  de  Mecemque  dea  Flukfes  de  Marseille 

(Franca) 

THREE-DIMENSIONAL  BOUNDARY  LAVER  TRANSITION 
ON  A  YAWED  T.S  0C0  SHARP  CONE  AT  MACH  • 

Anme  Korsta  and  Jacques  F  MerciHat  In  AGARD  Laminar- 
Turbufent  Transition  Oct  1977  10  p  refs  Sponsored  by 

ONERA  (For  availability  see  N78-14316  06-34) 

Avail  NTIS  HC  A17/MF  A01 


Boundary  layer  surveys  and  limiting  streamlines  at  tha  wall 
pattern  have  been  used  for  transition  detection.  Soma  examples 
of  results  obtained  sround  a  7  6  deg  sharp  cone  placed  at  angle 
of  attack  in  a  supersonic  stream  (M  «  5)  are  presented  A 
simple  new  method  of  transition  detection  is  reported  that  is 
based  on  tha  use  of  limiting  streamlines  at  wall  visualizations 
and  that  gives  the  picture  of  the  boundary  layer  including  the 
transition  development  from  iso- Mach  number  contours.  Author 

N78-14343*#  National  Aeronautics  and  Space  Administration. 
Langley  Research  Canter,  Langley  Station.  Va. 

PROGRESS  IN  THE  DEVELOPMENT  OF  A  MACH  6  QUIET 
TUNNEL 

I.  E  Beckwith.  J  B.  Andere.  P.  C  Stainback,  W  D.  Harvey, 
and  A.  J.  Srokowski  In  AGARD  Laminar -Turbulent  Transition 
Oct  1977  14  p  refs  (For  availability  see  N78-14316  05-34) 
Avail  NTIS  HC  A17/MF  A01  CSCL  20D 

Various  techniques  to  control  and  reduce  redieted  noise  and 
the  application  of  these  techniques  to  a  1/2- water  Mach  5 
quiet  tunnel  are  reviewed.  Measurements  in  a  small  scale 
nozzle  have  shown  that  the  upstream  pen  of  the  supersonic 
well  boundary  layer  could  be  maintained  laminar  up  to  Reynolds 
numbers  of  nearly  4x1  million  based  on  the  test  region  length 
upstream  of  the  nozzle  exit  Turbulent  noise  levels  in  this  test 
region  were  then  reduced  by  an  order  of  magnitude  To  maintain 
low  noisa  levels  at  higher  Reynolds  numbers,  laminar  flow  noise 
shields  are  required.  Date  are  presented  for  shields  that  consist 
of  small  diameter  rods  alined  nearly  parallel  to  the  entrance 
flow  with  small  gaps  between  the  rods  for  boundary  layer  suction 
Analysis  end  data  presented  on  the  noise  shielding  and  reflection 
characteristics  of  flat  plates  and  a  rod-wall  test  panel  indicate 
that  freestream  turbulent  noise  can  be  reduced  by  70  to  90  deg 
at  high  Reynolds  numbers.  Performance  estimates  for  the 
1  /2-meter  tunnel  are  based  on  these  results  Author 

N7S-14344#  National  Research  Council  of  Canada.  Ottawa 
(Ontario). 

NON-OBTRUSl  VE  DETECTION  OF  TRANSITION  REGION 
USING  AN  INFRA-RED  CAMERA 

David  J.  Peake.  Arthur  J.  Bowker.  Stephen  J.  Lockyear.  and 
Freda.  Ellis  In  AGARD  Laminar- Turbulent  Transition  Oct  1977 
17  p  refs  (For  availability  see  N78-14316  05-34) 

Avail  NTIS  HC  A17/MF  A01 

A  Mach  3  85.  high  Reynolds  Number  flow  in  a  5  x  5-inch 
blowdown  wind  tunnel  was  used  to  determine  the  region  of 
natural  transition  on  a  flat  model,  by  recording  the  infrared 
emission  from  tho  plate  surface.  The  respective  chord  end  span 
dimensions  of  the  plate  were  7.5  and  5.0  inches,  and  a  bakelita 
insulator  was  incorporated  as  the  test  surface  The  tests  were 
conducted  with  an  airfoil  stagnation  temperature  close  to 
atmospheric  (33  C).  The  recovery  temperatures  at  the  plate 
surface  thus  derived  from  the  infra-red  camera  measurements, 
for  the  case  of  negligible  heat  transfer  and  pressure  gradient, 
defined  the  extent  of  transition.  The  more  conventional  transition 
diagnostic  techniques  utilizing  sublimation  patterns,  a  surface  pitot 
tube  end  surface  hot-film  gauges,  supported  the  infrared 
measurements.  Author 

N7S-1S374#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paha  (Franca). 

APPLICATIONS  OF  NON-INTRUSIVE  INSTRUMENTATION 
IN  FLUID  FLOW  REREARCH 

X.  Bouia  Dec.  1977  lip  ref  In  FRENCH  Translation  was 

announced  as  N77- 11221 

(AGARD-AR-1 12)  Avail:  NTIS  HC  A02/MF  A01 

A  symposium  was  held  to  discuss  end  study  in  detail  utilization 
techniques.  Emphasis  was  placed  on  exact  methods  of  flow 
maaauramant,  and  ahorttime  response  applied  to  transonic, 
supersonic  end  hypersonic  turbulent  flows.  Other  topics  of 
discussion  were  some  of  the  following:  (1)  development  stages 
of  measuring  techniques;  (2)  problems  that  these  techniques 
can  solve  in  external  aerodynamics,  turbomachinery,  and  flow 
with  chemical  reactions;  (3)  laser  utilization:  (4)  Raman  anti-Stokes 
diffusion;  and  (5)  infrared  emission  end  mathematical  application 
of  interferometry.  Trans),  by  S.B. 


N78-273S2#  Advisory  Group  for  Aerospace  Research  end 
Development.  Pens  (France). 

TECHNICAL  EVALUATION  REPORT  OF  THE  FLUID 
DYNAMICS  PANEL  SYMPOSIUM  ON  LAMINAR- 
TURBULENT  TRANSITION 

Mark  V  Morkovin  (Illinois  Inst  of  Technol..  Chicago)  Jun  1978 


34  FLUID  MECHANICS  AND  HEAT  TRANSFER 


18  p  refs  Symp  held  at  Lyngby.  Denmark.  2-4  May  1978 
(AGARD  AR  122  ISBN  92  835  1283-9)  Avail  NTIS 
HC  A02/MF  AO  I 

The  AGARD  Fluid  Dynamics  Panel  organised  a  three  day 
symposium  on  laminar  turbulent  transition  to  review  the  progress 
achieved  during  the  last  ten  years  and  to  bring  to  light  the  still 
unsolved  problems  There  were  a  total  of  twenty-nine  papers 
piesented  in  five  sessions  The  list  of  these  papers  heads  the 
references  at  the  end  of  the  report  A  second  section  of  this 
report  presents  various  considerations  for  evaluating  theoretical 
and  experimental  analyses  of  the  transition  phenomena  with 
particular  concern  to  the  improvement  of  methods  for  calcula¬ 
ting  (transition)  onset  and  development  on  which  emphasis  was 
focused  in  the  Call  for  Papers  by  the  Program  Committee  The 
subsequent  sections  then  offer  evaluative  comments  concerning 
individual  papers  and  related  groups  of  papers,  primarily  from 
the  point  of  view  of  the  specialist  in  the  given  subfield  G  Y 

N78-28397#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

THREE  DIMENSIONAL  AND  UNSTEADY  SEPARATION  AT 
HIGH  REYNOLDS  NUMBERS 

Feb.  1978  244  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  Rhode- Saint- Genese.  Belgium.  20-24  Feb  1978  Amended 
version  of  N78- 18375 

(AGARD- LS- 94;  ISBN-92-835  0210  8)  Avail;  NTIS 

HC  A11/MF  A01 

The  present  state  of  knowledge  of  three  dimensional  flows 
which  contain  regions  of  quasi-steady  separation  is  reviewed 
including  numerical  methods  for  investigating  such  flows.  The 
effect  of  three  dimensional  separating  flows  on  the  design  and 
performance  prediction  of  airci  aft  is  emphasized  For  individual 
titles,  see  N78-28398  through  N78  28410 

N78  28398#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiiles.  Paris  (France) 

PRESENTATION  OF  THE  SUBJECT 

M  Sirieix  /n  AGARD  Three  Dimensional  and  Unsteady  Separation 
at  High  Reynolds  No  Feb  1978  16  p  refs  (For  primary 

cfocument  see  N78- 28397  19-34) 

Avail  NTIS  HC  A11/MF  A01 

A  brief  overview  of  the  lecture  senes  is  given  Flow 
visualization  is  used  to  describe  three  dimensional  or  unsteady 
separated  flow  Various  causes  of  separated  flow  are  listed  The 
effects  of  separated  flow  on  various  aircraft  configurations  are 
discussed  J  M  S 


N78- 28401#  Office  Natrona!  d'Etudes  et  de  Recherches 
Aerospatiale*.  Pans  (Franca) 

VISCID-INVI8CID  INTERACTION  METHODS  FOB  TWO- 
DIMENSIONAL  FLOWS,  INCLUDING  SEPARATION  AND 
SHOCK  WAVES 

Jaan-Clauda  LeBaileur  In  AGARD  Three  Dimensional  and 
Unsteady  Separation  at  High  Reynolds  No  Feb  1978  24  p 
refs  In  FRENCH.  ENGLISH  summary  (For  primary  document 
see  N78-28397  19-34) 

Avail  NTIS  HCA11/MFA01 

Various  methods  which  predict  viscous  flow  when  the 
Reynolds  number  is  large  enough  for  the  mvisctd  approximation 
to  be  applied  in  the  flow  field  are  reviewed  Venous  approaches 
used  to  approximate  the  Navier- Stokes  equations  are  outlined 
including  rational  asymptotic  methods  both  for  weak  and  singular 
boundary  layer  interactions  truncated  Navier-Stokes  equations 
numerical  matching  at  large  distance  of  boundary  layer  regions, 
viscid-inviscid  patching  in  the  vicinity  of  boundary  layers  according 
to  the  strong  interaction  of  the  interacting  boundary  layer  concept 
and  simplified  methods  with  empirical  models  of  separation 
Emphasis  is  placed  on  progress  achieved  with  the  interacting 
boundary  layer  methods.  The  degree  of  rationality,  the  inclusion 
of  separated  bubbles,  the  upstream  influence  in  supersonic  flows, 
and  the  progress  achieved  in  making  this  approach  a  practical 
tool  for  various  inviscid  codes,  subsonic,  transonic,  or  supersonic 
are  among  the  factors  considered  J.M.S 

N78-28402*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 

PHENOMENOLOGICAL  ASPECTS  OF  QUASI-STATIONARY 
COriTROLLCD  AND  UNCONTROLLED  THREE- 
DIMENSIONAL  FLOW  SEPARATIONS 

David  J  Peake  In  AGARD  Three  Dimensional  and  Unsteady 
Separation  at  High  Reynolds  No.  Feb  1978  52  p  refs  (For 
primary  document  see  N78-28397  19-34) 

Avail  NTIS  HCA11/MFA01  CSCL  20D 

Quasi- steady  three  dimensional  separated  flows  about  bodies 
of  large  fineness  ratio  operating  at  large  angles  of  incidence  or 
yaw  are  discussed.  The  general  character  of  the  three  dimensional 
attached  boundary-  layer,  the  concept  of  limiting  streamlines,  and 
the  physics  of  three  dimensional  separation  and  reattachment 
are  among  the  factors  considered  Specific  examples  are  given 
The  advantages  of  swept,  sharp  edges  that  generate  controlled 
(or  fixed)  three  dimensional  flow  separations  on  a  vehicle,  due 
to  the  qualitatively  unchanging  flow  field  developed  throughout 
the  range  of  flight  conditions,  are  emphasized  J  M  S 
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N78-28i99#  Avions  Marcel  Dassault-8 reguet  Aviation. 
Saint-Cloud  (France). 

SOUNDASY  SEPARATION  PROBLEMS  FACED  BY 
AIRCRAFT  DESIGNERS  [US  PROBLEMES  DE  DECOLLE 
ME  NTS  POSES  A  L'AVIONNEURj 

Pierre  Perrier  In  AGARD  Three  Dimensional  and  Unsteady 
Separation  at  High  Reynolds  No  Feb  1978  lip  refs  In 
FRENCH  (For  primary  document  see  N78-28397  19-34) 

Avail:  NTIS  HCA11/MFA01 

Various  forms  of  boundary  separation  problems  in  relation 
to  quality  flight  performance  and  aircraft  design  were  studied. 
Experimental  methods  to  resolve  these  problems  were  analyzed 
in  detail.  Transl  by  8.0 


N78-28403*#  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif 
INTRODUCTION  TO  UNSTEAOY  ASPECTS  OF  SEPARA 
TION  IN  SUBSONIC  AND  TRANSONIC  FLOW 

W  J  McCroskey  In  AGARD  Three  Dimensional  and  Unsteady 
Sepaiation  at  High  Reynolds  No  Feb  1978  8  p  refs  (For 
primary  document  see  N78-28397  19-34) 

Avai’  NTIS  HCA11/MFA01  CSCL  20D 

Unsteady  flow  phenomena  are  reviewed  with  emphasis  on 
separated  flow  in  the  subsonic  and  transonic  regimes  Specific 
topics  discussed  include  external  flows  past  bluff  bodies,  unsteady 
separation  on  slender  bodies,  and  internal  flows  J  M  S. 


N78-28400#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales,  Paris  (France) 

NUMERICAL  SOLUTION  OF  VISCOUS* INVISCID  INTERAC¬ 
TION  PROSUMS  IN  TWO-DIMENSIONAL  COMPRESSISU 
FLOWS  SASEO  ON  THE  NAVIER-STOKES  EQUATIONS 

Henrr  Viviand  In  AGARD  Three  Dimensional  and  Unsteady 
Separation  at  High  Reynolds  No  Feb.  1978  21  p  refs  In 
FRENCH;  ENGLISH  summary  (For  primary  document  see 
N78  28397  19-34) 

Avail;  NTIS  HC  A11/MF  A01 

A  review  is  presented  of  the  approach  based  on  the  numerical 
solution  of  the  Nsvier- Stokes  number  compressible  flows.  This 
global  approach  involves  two  distinct  problems:  on  the  one  hand 
the  numerical  solution  of  ths  equations  used,  and  on  the  other 
hand  turbulence  modeling  to  close  the  system  of  the  averaged 
Navier-Stokes  equations  for  the  case  of  compressible  separated 
flows.  The  validity  of  turbulence  models  is  tested  through 
comparisons  between  numerical  prodictions  anp  experimental 
results  A  general  presentation  of  the  problems  and  of  the  results 
which  have  been  obtained  is  given.  The  essential  features  of 
the  numerical  methods  and  of  the  turbulence  models  which  have 
been  used  are  discussed  J.M.S. 


N78-28404#  Royal  Aircraft  Establishment.  Bedford  (England). 
PREDICTION  OF  THE  SEVERITY  OF  BUFFETING 
D.  G.  Ms  bey  In  AGARO  Three  Dimensional  and  Unsteady 
Separation  at  High  Reynolds  No.  Feb.  1978  30  p  refs  (For 
primary  document  see  N78-28397  19-34) 

Avail;  NTIS  HC  A11/MF  A01 

The  influence  of  buffeting  criteria  on  the  choice  of  wing 
loading  for  fighter  and  transport  aircraft  is  discussed  Wings  are 
classified  in  terms  of  flow  separations  and  buffeting.  Wind  tunnel 
model  tests  used  to  predict  aircraft  buffeting  are  described  with 
emphasis  on  the  importance  of  using  wind  tunnels  with  low 
levels  of  flow  unsteadiness.  Factors  measured  in  the  model  tests 
include:  unsteady  wing-root  strain  in  the  first  bending  mode; 
unsteady  pressure  across  the  surface;  and  unsteady  responses. 
Alternative  methods  of  determining  buffet  onset  are  also 
considered.  JMS 


N78-28406*#  National  Aeronautics  and  Space  Administration. 
Ames  Research  Center.  Moffett  Field.  Calif. 

SOME  UNSTEAOY  SEPARATION  PROBLEMS  FOR  SLEN¬ 
DER  BODIES 

W  J  McCroskey  In  AGARD  Three  Dimensional  and  Unsteady 
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Separation  at  High  Reynolds  No.  Feb  1978  11  p  rels  (For 

primary  document  see  N78-28397  19-34) 

Avail:  NTIS  HCA11/MFA01  C$Cl  200 

The  unsteady  Kutta-Joukowski  condition,  dynamic  stall  on 
oscillating  airfoils,  and  unsteady  shock  wave-boundary  layer 
interaction  are  discussed  Emphasis  is  placed  on  developing  reliable 
prediction  techniques  and  suppression  of  unsteady  separation 
on  oscillating  control  surfaces,  wings,  and  rotating  blades  to 
improve  aerodynamic  stability  J  M  S 

N78-28406#  Royal  Aircraft  Establishment.  Farnboruugh 
(England)  Dept  of  Aerodynamics 

INVISCID  FLUID  MODEL  BASED  ON  ROLLED-UP  VORTEX 
SHEETS,  FOR  THREE  DIMENSIONAL  SEPARATION  AT 
HIGH  REYNOLDS  NUMBER 

j  H  B  Smith  In  AGARD  Three  Dimensional  and  Unsteady 
Separation  at  High  Reynolds  No  Feb  1978  27  p  refs  (For 
primary  document  see  N78  28397  19-34) 

Avail:  NTIS  HC  A11/MF  A01 

The  inviscid  fluid  models  which  are  used  to  represent  flows 
with  three  dimensional  separation  of  vortex  type  are  introduced 
and  described  Their  strengths  and  weaknesses  are  discussed 
and  suggestions  are  made  for  improvements  A  selection  of  results 
for  a  wide  range  of  problems  is  presented  The  difficulties  which 
arise  in  trying  to  extend  these  models  to  represent  separation 
from  highly  swept  separation  lines  on  smooth  bodies  are  discussed 
and  a  view  is  given  of  the  present  position  and  developments 
in  the  immediate  future  J.M.S. 

N78-28407#  Imperial  Coll  of  Science  and  Technology.  London 
(England) 

STRUCTURE  OF  TURBULENCE  IN  COMPLEX  FLOWS 

P  Bradshaw  In  AGARD  Three  Dimensional  and  Unsteady 
Sepaibtion  at  High  Reynolds  No  Feb.  1978  7  p  refs  (For 

primary  document  see  N78-28397  19-34) 

Avail  NTIS  HC  A11/MF  A01 

The  effects  of  unsteadiness  or  three  dimensionality  on 
turbulence  and  turbulence  models  are  discussed  The  response 
of  shear  layers  to  extra  rates  of  strain  is  outlined  and  the  concept 
of  the  fairly  thin  shear  layer  presented  The  special  problems 
of  separated  flow  are  briefly  reviewed.  J.M.S. 

N78-28406#  Imperial  Coll  of  Science  and  Technology,  London 
(England) 

PREDICTION  OF  SEPARATION  USING  BOUNDARY  LAYER 
THEORY 

P  Bradshaw  In  AGARD  Three  Dimensional  and  Unsteady 
Separation  at  High  Reynolds  No.  Feb.  1978  8  p  refs  (For 

primary  document  see  N78-28397  19-34) 

Avail  NTIS  HCA11/MFA01 

The  solution  of  equations  for  the  shear  layer  with  a 
pressure  distribution  at  the  shear  layer  edge  derived  from  the 
inviscid  solution  is  addressed  Presence  of  a  singularity  at 
separation,  calculation  methods  for  reversed  flow,  and  cases  where 
the  thin  shear  layer  approximation  is  not  accurate  enough  are 
among  the  topics  considered.  J.M.S. 

N7B-2840B*jP  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif. 

PREDICTION  OF  UNSTEADY  SEPARATED  FLOWS  ON 
OSCILLATING  AIRFOIL8 

W  J  McCroskey  In  AGARD  Three  Dimensional  and  Unsteady 
Separation  at  High  Reynolds  No  Feb  1978  8  p  refs  (For 

primary  document  see  N78- 28397  19-34) 

Avail  NTIS  HC  AU/MF  A01  CSCL  20D 

Techniques  for  calculating  high  Reynolds  number  flow  around 
an  airfoil  undergoing  dynamic  stall  are  reviewed.  Emphasis  is 
placed  on  predicting  the  values  of  lift.  drag,  and  pitching  moments 
Methods  discussed  include:  the  discrete  potential  vortex  method: 
thin  boundary  layer  method:  strong  interaction  between  inviscid 
and  viscous  flows,  and  solutions  to  the  Navier- Stokes  equations. 
Empirical  methods  for  estimating  unsteady  airloads  on  oscillating 
airfoils  are  also  described  These  methods  correlate  force  and 
moment  data  from  wind  tunnel  tests  to  indicate  the  effects  of 
various  parameters,  such  as  airfoil  shape.  Mach  number,  amplitude 
and  frequency  of  smosoidal  oscillations,  mean  angle,  and  type 
of  motion  J.M  S. 

N78  2S410*!  National  Aeronautics  and  Space  Administration 
Ames  Research  Center.  Moffett  Field.  Calif. 

STATUS  AND  FUTURE  PROSPECTS  OF  USING  NUMERI¬ 
CAL  METHODS  TO  STUDY  COMPLEX  FLOWS  AT  HIGH 
REYNOLDS  NUMBERS 


Robert  W  MacCormeck  In  AGARD  Thiee  Dimensional  and 
Unsteady  Separation  at  High  Reynolds  No  Fab  1978  2  p 

(For  prirrwry  document  see  N78-28397  19-34) 

Avail  NTIS  HC  A11/MF  A01  CSCL  200 

Th»  ralruiation  of  flow  fields  past  aircraft  configuration  at 
flight  Reynolds  numbers  is  considered.  Progress  in  devising 
accurate  and  efficient  numerical  methods,  in  understanding  and 
modeling  the  physics  of  turbulence,  and  in  developing  reliable 
and  powerful  computer  hardware  is  discussed  Emphasis  is  placed 
on  efficient  solutions  to  the  Navier- Stokes  equations.  JMS 

N7S-31401#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (Franca). 

INSTABILITY.  TRANSITION  TO  TURBULENCE  AND 
PREDICTABILITY 

M.  V.  Morkovin  (Illinois  Inst,  of  Technol.  Chicago)  Jul  1978 
38  p  refs  Presented  at  AGARD  Fluid  Dyn  Panel  Symp  on 
Laminar- Turbulent  Transition.  Lyngby.  Den .  2-4  May  1977 
(AGARD-AG-236;  ISBN-92-836- 1288-X)  Avert  NTIS 
HC  A03/MF  AOt 

A  concise  state  of  the  art  review  on  the  phenomenon  of 
transition  which  constituted  the  opening  address  at  the  Fluid 
Dynamics  Panel  Symposium  on  Laminar-Turbulent  Transition 
(AGARD-CP-224)  held  in  Lyngby.  Danmark.  2-4  May  1977  is 
presented.  Various  instability  mechanisms  leading  to  transition 
are  proposed  and  discussed.  A  variable  insight  is  provided  based 
on  existing  experimental  evidence  and  postulated  flow  structures 
Critical  questions  are  asked  relating  to  the  conceptual  foundation 
on  which  much  of  the  transition  effort  is  based.  To  enhance 
understanding  of  the  basic  mechanisms  and  processes,  detailed 
microscopic  experiments  are  encouraged  to  increase  the  data 
base.  GY 


192 


37  MECHANICAL  ENGINEERING 

Includes  auxiliary  systems  (non-power);  machine 
elements  and  processes;  and  mechanical  equipment 


N78- 11391#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

ADVANCED  MANUFACTURING  TECHNIQUES  IN  JOINING 
OF  AEROSPACE  MATERIALS 

Sep  1977  192  p  refs 

(AGARD  LS  91  ISBN  92  838-0203  5)  Avail  NTIS 

HC  A09/MF  A01 

A  comprehensive  survey  is  presented  of  joining  processes 
and  their  application  in  aerospace  industries,  thus  contributing 
to  an  exploitation  of  welding  and  similar  processes  in  production 
technology  For  individual  titles,  see  N78  1  1392  through 
N78  11397 


N78-11392  Grumman  Aerospace  Corp  .  Bethpage.  NY 
Advanced  Materials  and  Processes  Development 

ADVANCED  JOINING  TECHNIQUES  IN  AEROSPACE  CELL 
STRUCTURES 

Robert  H.  Witt  In  AGARD  Advanced  Manufacturing  Tech,  in 
Joining  of  Aerospace  Mater  Sep  1977  29  p  refs  (For  availability 
see  N78-1 1391  02-37) 

Avail  NTIS  HC  A09/MF  A01 

General  aspects  of  advantages  and  difficulties  in  welding 
critical  primary  aircraft  structures  are  discussed  The  all-welded 
F-14A  wing  center-section  is  used  as  an  example  to  delineate 
the  types  of  problems  inherent  in  selecting  the  optimum  welding 
process  and  procedures  to  assure  structural  integrity,  minimum 
cost,  distortion  control  and  light  weight  The  aerospace  industry 
is  particularly  interested  in  joining  titanium,  steel  and  aluminum 
alloys  m  various  gages  ranging  from  thin  sheet  to  heavy  plate. 
2  to  3  in  (50  to  75  mm)  thick  Various  welding  processes  and 
applications  are  discussed  in  relation  to  selection  criteria 
Developments  in  electron  beam  welding  small  and  large  titanium 
structures  are  presented  with  particular  attention  given  to  high 
vacuum  welding  and  directions  being  taken  in  non-vacuum  and 
sliding  seat  electron  beam  welding  Applications  of  pulsed 
gas-tungsten  arc.  plasma  arc  (welding  and  cutting),  laser  beam 
(welding  and  cutting),  weld-bonding,  diffusion  bonding,  and  brazing 
are  discussed  The  survey  continues  with  a  discussion  of  design 
for  use  of  modern  methods  of  weld  inspection,  the  effects  of 
defects  on  weld  performance  and  some  experiences  in  testing 
large  structures  Recommendations  for  use  of  design  and  test 
data  evaluations  to  minimize  cost,  increase  ease  of  fabrication, 
facilitate  inspection  and  increase  reliability  confidence  conclude 
the  paper  Author 


N78-11393  Pratt  and  Whitney  Aircraft  Group.  East  Hartford, 
Conn  Materials  Engineering  and  Research  Lab 

PROCESS  AND  METALLURGICAL  FACTORS  IN  JOINING 
SUPERALLOYS  AND  OTHER  HIGH  SERVICE  TEMPERA 
TURE  MATERIALS 

William  A.  Owczarski  In  AGARD  Advanced  Manufacturing  Tech 
in  Joining  of  Aerospace  Mater  Sep  1977  32p  refs  (For 

availability  see  N78- 11391  02-37) 

Avail  NTIS  HC  A08/MF  A01 

Aircraft  gas  turbines  rely  on  materials  which  must  operate 
durably  at  elevated  temperatures  Fabrication  methods  to  make 
turbine  parts  are  selected  for  reliability  and  cost  effectiveness 
Thus  nickel-base  superalloys,  which  are  the  dominant  heat 
resistant  material  used  in  aircraft  gas  turbines,  are  frequently 
metallurgically  joined  in  manufacture  or  repair  of  a  gas  turbine 
The  nature  of  the  superalioy  class  of  materials  makes  joining 
difficult  Several  problems  exist  in  welding  the  superalloys  such 
as  heat  affected  zone  hot  cracking  and  post -weld  heat  treatment 
cracking  The  nature  of  these  difficulties  is  described,  including 
a  metallurgical  discussion  of  their  causes  Methods  for  reducing 
or  eliminating  these  problems  are  discussed  along  with  some 
general  guidelines  for  joining  this  material  class  Some  examples 
of  the  processes  and  applications  for  joining  are  reviewed  along 
with  descriptions  of  how  processes  are  adapted  to  provide  the 
quality,  properties  and  reliability  required  for  gas  turbine  use  of 
welded  superalloys  Author 


N7I-113M  Welding  Inst .  Cambridge  (England) 

RECENT  DEVELOPMENTS  IN  WELDING  TECHNOLOGY 

R  Week  In  AGARD  Advanced  Manufacturing  Tech  in  Joining 
of  Aerospace  Mater  Sep  1977  19  p  refs  l for  avail ebtirty 

see  N78-11391  02  37) 

Avail  NTIS  HC  A09/MF  A01 

With  the  development  of  pulsed  TIG  and  MIG  welding  and 
the  universal  transistorized  power  source  the  ultimate  step  in 
tne  development  ol  fusion  welding  processes  appear  to  have 
been  taken  Despite  the  fact  that  high  precision  welding  is  now 
possible,  requirements  for  quality  and  reliability  have  now  become 
so  stringent  that  the  available  techniques  are  no  longer  adequate 
to  achieve  them  There  is.  however,  scope  for  improving  the 
economics  in  the  use  of  the  processes  Solid  phase  welding 
processes,  such  as  diffusion  bondinq  and  friction  welding,  are 
largely  free  from  the  problems  of  the  fusion  welding  processes 
but  the  research  and  development  effort  in  these  areas  is  minimal 
International  co-operation  in  welding  technology,  given  the 
inherent  difficulties  of  communication,  is  probably  at  least  as 
good  if  not  better  than  many  other  areas,  particularly  through 
the  work  of  the  International  Institute  of  Welding  Progress  in 
international  standardization  is  slow  for  commercial  and  legal 
reasons  and  even  within  the  European  Community  differing 
standards  are  a  serious  obstacle  to  the  free  interchange  of 
techniques  and  equipment  Author 


N78-11395  Dortmund  Umv  (West  Germany) 

NON-WELDING  JOINING.  CUTTING  AND  THERMAL 
SPRAYING  METHODS 

H.  D  Steffens  In  AGARD  Advanced  Manufacturing  Tech  in 
Joining  Aerospace  Mater  Sep  1977  25  p  refs  (For  availability 
see  N78  1  1391  02-37) 

Avail  NTIS  HC  A09/MF  A01 

No  heal  at  all  will  necessarily  be  used  in  metal  or  polymer 
bonding,  where  no  restrictions  are  given  in  the  selection  of  material 
to  be  joined  The  short  term  low  temperature  properties  of  the 
joints  are  excellent  when  thermal  resistivity  is  poor,  but  long 
term  properties,  especially  under  environmental  conditions  are 
widely  unknown  However,  many  examples  are  known  for  applied 
bonding  joints  in  aerospace  industries  Thermal  cutting  processes 
are  used  as  preparation  methods  for  metallic  components  prior 
to  welding  or  other  joining  processes  Oxy-acetylene  plasma  arc 
and  laser  beam  cutting  offer  certain  advantages  for  particular 
materials  and  sheet  thicknesses  There  is  a  strong  development 
in  laser  techniques  by  which  cutting  processes  in  aircraft  industries 
will  be  affected  Author 


N78- 11396  Dortmund  Umv  (West  Germany) 

ASPECTS  OF  THE  MECHANICAL  AND  ENVIRONMENTAL 
BEHAVIOR  OF  JOINTS 

H  A  Crostack  In  AGARD  Advanced  Manufacturing  Tech  in 
Joining  of  Aerospace  Mater  Sep  1977  29  p  refs  (For  availability 
see  N78-1 1391  02  37) 

Avail  NTIS  HC  A09/MF  A01 

The  strength  of  structural  components  is  often  limited  by 
the  mechanical  and  environmental  behavior  of  joints  The 
properties  of  the  inhomogeneous  parts  are  different  from  the 
behavior  of  the  base  materials  Inside  the  seam  they  depend  on 
the  heat -treatment  and  residual  stresses  The  basic  principles  of 
test  methods  such  as  fracture  mechanics,  fatigue  tests  and  tests 
under  environmental  conditions  are  discussed  Applications  are 
presented  in  some  examples  of  TIG.  EB  and  resistance  weldments, 
high  temperature  brazements.  and  bonded  structures  The 
detection  of  defects  in  joints  in  a  nondestructive  manner,  as 
through  application  of  holography  and  acoustic  emission,  is 
discussed  pnd  compared  with  conventional  methods  such  as 
ultrasonic  or  X-Ray  testing  Author 


N78-11397  Societe  Nationale  Industnelle  Aerospatiale  Pans 
I  France) 

WELDED  METAL  SANDWICH  WITH  CORRUGATED  CORE: 
IMPROVEMENTS  IN  MECHANICAL  STRENGTH  CHARAC 
TERISTICS  BY  RELAXATION-DIFFUSION  HEAT  TREAT¬ 
MENT.  METHOD  OF  QUALITY  CONTROL  OF  SPOT  WELDS 
BY  INFRA  RED  THERMOGRAPHY 
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S  Ozalba  Lyndts  /n  AGARO  Advanced  Manufacturing  Tech  in 
Joining  of  Aerospace  Mater  Sep  1977  29  p  In  ENGLISH 

and  FRENCH  (For  availability  see  N78- 11391  02  37) 

Avail  NTIS  HC  A09/MF  A01 

During  the  development  of  a  sandwich  material  with  a 
spot  resistance  welded  corrugated  core  two  particular  techniques 
were  tried  and  evaluated  These  techniques  can  be  used  for  all 
other  types  of  welded  structures  The  first  technique  when  titanium 
or  titanium  alloys  are  used  consists  in  subjecting  the  material, 
previously  spot  welded  by  the  resistance  method  to  a  heat 
treatment  in  vacuo  which  ensures  (1)  metallurgical  homogeneity 
between  the  base  metal  and  the  zones  affected  by  the  welding, 
(2)  relaxation  of  the  welding  stresses,  and  (3)  an  increase  in 
the  bonding  areas  by  solid  state  diffusion,  under  the  hammered 
welding  forces  only  This  process  leads  Co  considerable  improve 
ment  in  the  fatigue  and  static  mechanical  strength  of  the  material 
The  second  technique  is  a  method  of  quality  control  of  welds 
during  manufacture  It  consists  in  observing  the  surface  of  the 
material  a  brief  moment  after  the  formation  of  a  weld  point  by 
the  use  of  an  infra  red  camera,  associated  with  a  TV  monitor 
The  thermal  signature  of  a  weld  point  Is  closely  related  to  its 
quality  Author 


N78-12428jjf  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

A  CATALOGUE  OF  CURRENT  IMPACT  DEVICES:  A 
WORKING  GROUP  REPORT 

D  H  Glaister.  ed  Sep  1977  60  p  refs 

(AGARD  R  658.  ISBN-92-835-1256-1)  Avail:  NTIS 

HC  A04/MF  A01  CSCL  131 

The  standardization  of  biodynamic  impact  testing  was  studied 
with  special  reference  to  seats  and  harnesses.  This  report  is 
based  on  replies  to  questionnaires  sent  to  research  laboratories, 
and  catalogues  52  impact  test  devices  They  are  listed  accord 
mg  to  the  operating  organizations,  and  classified  by  principle  of 
operation  (accelerators,  decelerators.  horizontal,  vertical  etc) 
Details  of  construction,  performance  and  use  of  each  facility  are 
given  Also  described  are  some  current  standards  for  crash 
impact  testing  and  the  principles  of  operation  of  the  more  common 
types  of  test  devices  Author 
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Includes  product  sampling  procedures  and  techniques; 
and  quality  control 


N77-18462#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (Fiance) 

SOME  ENGINEERING  PROBLEMS  IN  THE  ROYAL  AIR 
FORCE 

N  Durkin  (Royal  Air  Force.  London)  Feb  1977  1  1  p 
(AGARD-R  653;  IS8N-92-835  1239-2)  Avail  NTt$ 

HC  A02/MF  A01 

The  current  problems  of  the  RAF  related  to  the  structural 
and  materials  areas  are  described,  and  the  improvements  sought 
in  the  fields  of  reliability,  maintainability  structural  integrity,  design, 
inspection,  corrosion  and  battle  damage  are  indicated  Author 


N78-2B480#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

NON  DESTRUCTIVE  INSPECTION  RELATIONSHIPS  TO 
AIRCRAFT  DESIGN  AND  MATERIALS 

Mar  1978  336  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  the  45th  Meeting  of  the  AGARD  Struct  and  Mater  Panel. 
Voss.  Norway.  27-28  Sep  1977 

(AGARD  CP  234;  ISBN  92  835  0213  2)  Avail  NTIS 

HC  A15/MF  A01 

The  state  of  the  art  of  nondestructive  inspection  methods 
for  materials  of  interest  to  the  aerospace  industry  is  considered 
along  with  the  weak  points  of  some  methods  and  the  trends  of 
application  Composite,  ceramic,  and  metallic  materials  are 
included  Low  angle  neutron  scattering,  digitalized  infrared 
thermography,  tomography,  and  very  high  frequency  ultrasonic 
beam  scattering  are  among  the  methods  discussed  For  iiidividu.il 
titles,  see  N78-26461  through  N78-26480 


N 78- 26461 1  Aentalia  Sp  A  .  Torino  (Italy) 

NDI  TECHNIQUES  IN  AEROSPACE 

Enrico  Bolis  In  AGARD  Non  destructive  Inspection  Relationships 
to  Aircraft  Design  and  Mater  Mar  1978  3  p  (For  availability 
see  N78-26460  17  38) 

Avail  NTIS  HC  A15/MF  A01 

The  application  of  nondestructive  inspection  techniques  to 
assure  the  safety  and  reliability  of  aerospace  structures  and 
components  is  discussed.  The  importance  of  quality  assurance 
techniques  and  standards  at  all  levels  of  development  (materials 
procurement,  engineering  specifications,  structures  manufacturing) 
and  in  monitoring  structures  during  service  life  is  emphasized 

J  M  S 


N7 8-26462|  Politecmco  dt  Torino  (Italy)  Inst  Progetto  di 
Aeromobili 

CRITICAL  REVIEW  OF  VARIOUS  STRUCTURAL  SAFETY 
CONCEPTS  TAKING  INTO  ACCOUNT  NDI  METHODS 

E  Antona  In  AGARD  Non  destructive  Inspection  Relationships 
to  Aircraft  Design  and  Mater  Mar  1978  22  p  refs  (For 

availability  see  N78-26460  17-38) 

(Contract  CNR-SAS-76  0031) 

Avail  NTIS  HC  A15/MF  A01 

A  critical  review  is  given  of  the  various  structural  safety 
concepts  adopted  during  the  aeronautical  and  space  technology 
development,  with  particular  emphasis  on  fatigue  and  fracture 
mechanics  A  comparison  is  made  between  the  deterministic 
and  the  probabilistic  point  of  view  in  the  analysis  of  the  loading 
condition  and  the  structural  behavior  and  consequently  between 
the  deterministic  and  the  probabilistic  formulation  of  the  structural 
safety  concepts  As  a  conclusion  to  these  considerations  an 
analysis  is  performed  relative  to  the  present  and  the  expected 
impact  of  fracture  mechanics  in  aerospace  structural  design 
philosophy  and  to  the  impact  of  nondestructive  inspection  methods 
on  fracture  mechanics  analysis  J  M  S 


NTS- 28483#  Air  Force  Materials  Lab  .  Wright- Patterson  AFB. 
Ohio. 

THE  ECONOMIC  IMPLICATIONS  OF  NDE:  OPPORTUNI¬ 
TIES  AND  PAYOFF 

D  M  Forney  end  T  D  Cooper  In  AGARD  Non-destructive 
Inspection  Relationships  to  Aircraft  Oesign  and  Mater  Mar 
1978  15  p  refs  (For  availability  see  N78  26460  1 7-38) 

Avail  NTIS  HC  A15/MF  A01 

Progress  in  the  development  of  nondestructive  evaluation 
procedures  which  may  have  significant  economic  benefits  is 
reviewed.  Nondestructive  evaluation  requirements  in  both  initial 
manufacturing  and  in-service  functions  are  discussed  to  exemplify 
cost  effective  approaches.  Other  possible  future  opportunities  are 
also  considered.  J  M  S 


N78-264S4#  Royal  Air  Force.  London  (England) 

UNFULFILLED  NEEDS  OF  NON- DESTRUCTIVE  IN  SPEC 
TION  OF  MILITARY  AIRCRAFT 

H.  M.  Kant  In  AGARD  Non-destructive  Inspection  Relationships 
to  Aircraft  Design  and  Mater.  Mar  1978  10  p  refs  (For 

availability  see  N78-26460  17-38) 

Avail  NTIS  HC  A15/MF  A01 

The  research  and  development  needs  of  nondestructive 
inspection  technology  are  discussed  in  terms  of  maintaining  the 
airworthiness  of  military  aircraft  Techniques  for  in-flight  monitoring 
and  detection  of  defects  due  to  corrosion,  residual  and  thermal 
stress,  and  adhesive  bond  deterioration  are  included  JMS 


N78-26466||f  Fiat  Research  Center.  Orbassano  (Italy) 

APPLICATION  OF  SMALL-ANGLE  NEUTRON  SCATTERING 
TO  NDI  OF  MATERIALS  ANO  MANUFACTURED  COMPO 
NENTS 

P  Pizzi  In  AGARD  Non  destructive  Inspection  Relationships 
to  Aircraft  Design  and  Mater  Mar  1978  17  p  refs  (For 

availability  see  N78-26460  17-38) 

Avail  NTIS  HC  AIS/MF  A01 

Examples  of  heat  treatment  effects,  cold  work  effects  and 
creep  effects  measured  by  small  angle  neutron  scattering  are 
presented  Application  of  the  small  angle  neutron  scattering 
technique  to  the  study  of  microstructuraf  degradation  phenomena 
in  nickel  superalloys  and  in  particular  m  turbine  blades  during 
service  is  discussed  An  example  of  anisotropic  scattering 
measure  in  carbon -carbon  fiber  composites  is  included  JMS 


N78-26466f|l  Fiat  Research  Center.  Orbassano  (Italy) 
SURFACE  CORROSION  EVALUATION  BY  RELATIVE 
MAGNETIC  SUSCEPTIBILITY  MEASUREMENTS 

H.  Walther  In  AGARD  Non-destructive  Inspection  Relationships 
to  Aircraft  Design  and  Mater  Mar  1978  lip  ref  (For 
availability  see  N78-26460  17-38) 

Avail  NTIS  HC  A15/MF  A01 

A  method  based  on  the  principles  of  a  magnetic  balance  is 
proposed  for  detecting  the  corrosion  effects  in  the  very  early 
stage  of  the  degeneration  process.  The  method  is  based  on  the 
fact  that  superalloys  and  stainless  steels  change  their  magnetic 
susceptibility  during  oxidation  and  carburization  m  their  subsurface 
layer  Results  of  measurements  performed  on  IN- 100  aircraft 
turbine  blades  and  INCONEL  X-750  power  plant  gas  turbine 
blades  are  reported  JMS 


N76- 264870  Lanchester  Polytechnic.  Coventry  (England) 

APPLICATION  OF  X-RAY  DIFFRACTION  STRFS8  MEASUR 
ING  TECHNIQUES 

D  Kirk  In  AGARD  Non -destructive  Inspection  Relationships  to 
Aircraft  Design  and  Mater  Mar  1978  13  p  refs  (For  availability 
see  N78-26460  17  38) 

Avail  NTIS  HC  A15/MF  A01 

Examples  of  residual  stress  analysis  are  given  to  illustrate 
the  wide  range  of  useful  applications  that  are  possible  for  the 
X-ray  stress  measuring  techniques  The  variation  of  residual  stress 
at  the  surface  for  a  machined  aluminum  alloy  extrusion  and  for 
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the  region  adjacent  to  a  butt-welded  steel  plate  is  discussed 
along  with  the  variation  of  residual  stress  below  the  original 
surface  for  shot-peened  components  and  for  a  flow -formed 
maragmg  steel  tube  The  advantages  of  chemical  polishing  for 
layer  removal  are  considered  The  practical  problems  associated 
with  unusual  geometry  and  physical  size  of  components  are 
described  J.M  S 


N  78-26468#  Direzione  Laboratori  Aeronautica  Militaire,  Rome 
(Italy) 

X-RAY  DIFFRACTION :  FROM  STRUCTURAL  X-RAY 
DIFFRACTOGRAPHY  TO  X  RAY  OSCILLOG R APHIC 
DIFFRACTOSCOPY 

Angelo  Tronca  In  AGARD  Non  destructive  Inspection  Re¬ 
lationships  to  Aircraft  Design  and  Mater  Mar  1978  12  p 

refs  (For  availability  see  N78  26460  17-38) 

Avail  NTIS  HC  A15/MF  A01 

Fast  inspection  of  jet  engine  compressor  blades  is  considered. 
Classical  X-ray  diffractography  which  utilizes  filtered  radiation 
and  plane  X-ray  films  and  oscillographic  fast  inspection  are 
described  Results  obtained  by  each  method  are  presented  and 
correlated  Oscillographic  observations  of  rotating  compressor  steel 
blades  are  reported  J.M  S 


N78-26469#  Saab  Scania.  Linkoping  (Sweden)  Aerospace 
Div 

ON  THE  DETECTION  AND  MEASUREMENT  OF  CRACKS 
IN  CRITICALLY  LOADED  HOLES 

Sven  Mafmquist  In  AGARD  Non  destructive  Inspection 
Relationships  to  Aircraft  Design  and  Mater  Mar  1978  3  p 

(For  availability  see  N78  26460  17-38) 

Avail  NTIS  HC  A15/MF  A01 

A  method  developed  for  the  inspection  of  the  surface  of  a 
hole  with  the  bolt  removed  i$  described  A  stereomicroscope 
and  a  mirror  in  the  hole,  a  surface  roughness  meter,  and  an 
eddy  current  instrument  are  used  in  the  inspection.  Scratches, 
cracks,  corrosion,  and  fretting  corrosion  damages  are  observed 
with  the  stereomicroscope  and  mirror.  The  depth  of  scratches  is 
measured  with  a  surface  roughness  meter,  Surtonic  3.  which 
was  modified  for  this  purpose  Scratches  that  have  grown  into 
cracks  are  indicated  and  measured  with  an  eddy  current 
technique  JMS 


N/8-26470#  Middle  East  Technical  Univ  .  Ankara  (Turkey)  Dept 
of  Metallurgical  Engineering 

DYNAMIC  NONDESTRUCTIVE  TESTING  OF  MATERIALS 

E  M  Uygur  In  AGARD  Non-destructive  Inspection  Relationships 
to  Aircraft  Oesign  and  Mater  Mar  1978  43  p  refs  (For 

availability  see  N78-26460  17-38) 

Avail  NTIS  HCA15/MFA01 

It  is  shown  that  damping  or  internal  friction  and  frequency 
measurements  can  be  used  for  flaw  detection  and  quality  control 
as  well  as  measurements  of  physical  properties.  Application  areas 
and  instrumentation  used  are  discussed.  J.M  S. 


N78-26471#  Industrieanlagen-Betriebsgesellschaft  m  b  H.. 
Ottobrunn  (West  Germany) 

NDI  METHOOS  ON  FULL-SCALE  FATIGUE  TESTS  AND 
THEIR  SERVICE  USAGE 

Richard  Schuetz  In  AGARD  Non- destructive  Inspection 
Relationships  to  £  '.'raft  Design  and  Mater.  Mar  1978  22  p 

refs  (For  availab^tv  see  N78  26460  17-38) 

Avail  NTIS  HC  X15/MF  A01 

Procedure  ufed  to  select  the  most  effective  nondestructive 
inspection  methods  and  intervals  are  outlined  The  problem  of 
fatigue  damages  undetected  by  nondestructive  inspection  during 
full  scale  fatigue  testing  are  discussed  J  M  S 


N 78- 26472|  Southwest  Research  Inst .  San  Antonio.  Tex 

CRITICAL  INSPECTION  OF  BEARINGS  FOR  LIFE  EXTEN¬ 
SION 


John  R  Barton.  Felix  N  Kusenberger,  and  Richard  T  Smith  In 
AGARD  Non -destructive  Inspection  Relationships  to  Aircraft 
Design  and  Mater  Mar  1978  29  p  refs  (For  availability  see 
N78  26460  17  38) 

Avail  NTIS  HC  A15/MF  A01 

Research  with  the  object  of  developing  more  definite 
nondestructive  inspection  methods  for  improved  reliability  and 
quality  of  rolling  element  bearings  is  reviewed  Inspection  of 
precision  mamshaft  and  transmission  bearing  assemblies  in  which 
the  individual  components  outer  race,  rolling  elements,  (balls 
or  rollers)  and  inner  race  --  can  be  separated  is  emphasized 
Results  obtained  with  magnetic  perturbation  for  flaw  detection. 
Barkhausen  Noise  Analysis  for  residual  stress  assessment,  and 
laser  scattered  radiation  for  surface  finish  and  surface  anomaly 
detection  are  presented  The  critical  inspection  of  bearings  for 
life  extension  program  concept  is  described,  a  cardinal  element 
of  this  program  is  the  examination  of  new  and  used  bearings, 
installation  of  the  bearings  in  gas  turbine  engines,  re-exammation 
of  bearings  at  engine  overhaul,  and  the  development  of  serviceabil¬ 
ity  criteria  based  on  actual  service  performance  of  the  bearings 
in  engines  JMS 


N78-26473#  Saab- Scania.  Linkoping  (Sweden)  Aerospace 
Div 

CRACK  DETECTION  IN  BOLTED  JOINTS 

Lars  Jarfall  and  Ake  Magnusson  In  AGARD  Non -destructive 
Inspection  Relationships  to  Aircraft  Design  and  Mater  Mar 
1978  5  p  Prepared  in  cooperation  with  Aeronautical  Research 
Inst  of  Sweden.  Bromma  (For  availability  see  N78-26460  17  38) 
Avail  NTIS  HCA1S/MFA01 

Fatigue  cracks  were  generated  from  holes  in  sheet  materials 
by  application  of  fatigue  loading  to  one  hole  at  a  time  From 
the  cracked  sheet  material,  a  number  of  single  shear  two  row 
lap  joints  were  made  The  lap  joints  were  subjected  to  nondestruc 
tive  testing  (NOT)  The  ultrasonics  method,  the  X  ray  method 
and  the  eddy  current  method  were  earned  out  and  results 
compared  JMS 


N78-26474j)l  Royal  Aircraft  Establishment.  Farnborough 
(England)  Structures  Dept 

NON  DESTRUCTIVE  INSPECTION  OF  COMPOSITE  MATE 
RIALS  FOR  AIRCRAFT  STRUCTURAL  APPUCATIONS 

D  E.  W.  Stone  In  AGARD  Non  destructive  Inspection 
Relationships  to  Aircraft  Design  and  Mater  Mar  1978  18  p 

refs  (For  availability  see  N78-26460  17-38) 

Avail  NTIS  HC  A15/MF  A01 

The  capabilities  and  limitations  of  various  nondestructive 
inspection  techniques  to  detect  defects  in  fiber  reinforced  plastics 
are  reviewed.  Emphasis  is  placed  on  carbon  fiber  reinforced 
plastics  Difficulties  in  transferring  laboratory  techniques  to 
prototype  and  production  structural  components  are  discussed 
along  with  problem  areas.  The  role  of  acoustic  emission  in 
nondestructive  inspection  is  considered.  JMS 


N78*26476jP  Royal  Netherlands  Aircraft  Factories  Fokker. 
Schiphol-Oost  Technological  Centre. 

THE  RESONANCE-IMPEDANCE  METHOD  AS  A  MEANS 
FOR  QUALITY  CONTROL  OF  ADVANCED  FIBRE  REIN¬ 
FORCED  PLASTIC  STRUCTURES 

R.  J  Schliekelmann  In  AGARD  Non -destructive  Inspection 
Relationships  to  Aircraft  Design  and  Mater  Mar  1978  16  p 

refs  (For  availability  see  N78-26460  17-38) 

Avail  NTIS  HC  A1S/MF  A01 

The  principles  of  the  resonance  frequency/  impedance  method 
are  discussed.  Detection  of  laminate  thickness  variations,  matrix 
density  variations,  and  delaminations  is  considered  along  with 
application  of  the  method  to  inspection  of  advanced  composite 
structures.  J.M  S 


N7S-26476#  Dornier-Werke  G.m.b  H  .  Friedrichshafen  (West 
Germany) 

INSPECTION  OF  CARBON  FIBRE  PARTS  AFTER  FABRICA¬ 
TION  AND  DURING  SERVICE 

Michael  Kaitatzidis  In  AGARD  Non  destructive  Inspection 
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Relationships  to  Aircraft  Design  and  Mater  Mar  1978  16  p 

(For  availability  see  N78  26460  17-38) 

Avail  NTIS  HC  A15/MF  A01 

The  individual  parts  of  the  Alpha  Jet  carbon  fiber  plastic 
airbrake  were  subjected  to  nondestructive  testing  by  means  of 
ultrasonics  and  X-rays  Quantity  and  size  of  the  laminate  flaws 
detected  are  reported  along  with  adhesive  defects  in  advanced 
composite  structures  The  experience  gamed  during  the  inspection 
of  the  prototype  airbrakes  is  described  and  prospects  for 
proceeding  in  this  field  are  considered  J  M  $ 


N78- 26477#  Vereimgte  Flugtechnische  Werke-Fokker  G.m.b.H., 
Lemwerder  (West  Germany)  Materials  and  Processes 
Development  Dept 

DETECTABILITY  OF  FLAWS  IN  BORON  AND  CARBON 
COMPOSITE  PARTS 

Gustav  Tober  and  Hilmar  Schnell  In  AGARD  Non  destructive 
Inspection  Relationships  to  Aircraft  Design  and  Mater  Mar 
1978  14  p  (For  availability  see  N78  26460  17-38) 

Avail  NTIS  HC  A15/MF  A01 

The  experience  gained  in  nondestructive  testing  in  the 
development  of  boron  fiber  reinforced  plastics  and  carbon  fiber 
reinforced  plastics  is  discussed.  The  soft  X-ray  technique, 
ultrasonic,  acoustic  flaw  detector,  sonic  resonator,  holography, 
and  tapping  test  are  among  the  methods  described  Types  of 
faults  detected  by  each  method  are  reported  along  with  the 
capacity  of  each  method  for  practical  use.  J.M  S 


N78-26478#  Laboratoire  Central  Aerospatiale.  Suresnes  Cedex 
(France). 

THE  PRESENT  STATUS  AND  EVOLUTION  OF  THE  INSPEC¬ 
TION  OF  CARBON  COMPOSITE  AIRCRAFT  STRUCTURES 
IN  FRANCE  [ETAT  ACTUEL  ET  EVOLUTION  EN  FRANCE 
DU  CONTROLS  DE  STRUCTURES  D'AVION  EN  COM¬ 
POSITES  CARBONE] 

M  Treca  In  AGARD  Non  destructive  Inspection  Relationships 
to  Aircraft  Design  and  Mater.  Mar.  1978  7  p  refs  In  FRENCH 
(For  availability  see  N78-26460  17  38) 

Avail  NTIS  HC  A15/MF  A01 

A  number  of  nondestructive  test  methods  utilized  for  the 
inspection  of  composite  aircraft  structures  were  studied.  These 
methods  are  now  being  evaluated  and  are  utilized  in  industry. 
The  best  method  suitable  for  the  inspection  of  monolithic  structures 
is  testing  by  ultrasonic  transmission.  Holographic  interferometry 
appears  to  be  a  global  method  for  the  inspection  of  sandwich 
structures  which  can  be  applied  to  industrial  use  Transl.  by  B.B 


N78-26479#  Societe  Nationals  Industrials  Aerospatiale. 
Saint- Medard-en-Jalles  (France). 

NONDESTRUCTIVE  INSPECTION  OF  COILED  STRUCTURES 
AND  THE  RECEIPT  OF  RAW  MATERIALS  [CONTROLS 
NON-DESTRUCTIF  DES  STRUCTURES  BOBINEES  ET 
RECEPTION  DES  MATIERES  PREMIERES] 

Jean-Pierre  Maigret  In  AGARD  Non-destructive  Inspection 
Relationships  to  Aircraft  Design  and  Mater.  Mar  1978  13  p 

In  FRENCH  (For  availability  see  N78-26460  17-38) 

Avail:  NTIS  HC  A15/MF  A01 

The  reliability  of  coiled  structures,  especially  those  for  solid 
rocket  propellants  is  assured  by  the  acceptance  inspection  of 
materials  which  rely  on  conventional  mechanical  tests  associated 
with  physical-chemical  inspection  (infrared  microcalorimetry 
spectroscopy,  etc)  to  verify  the  peremption  level  and  the  aging 
of  organic  materials,  and  by  the  two-phase  nondestructive 
inspection  of  subassemblies  and  completed  structures  by 
thermography  followed  by  ultrasonic  and  X-ray  inspection  to 
characterize  the  defects.  Continuing  efforts  in  inspection  are 
directed  towards  enlarging  the  field  of  nondestructive  methods 
by  investigating  the  introduction  of  holography  and  acoustic 
analysis,  and  by  improving  physical-chemical  techniques  for  better 
evaluation  of  the  life  of  organic  materials.  Tran9l  by  A  R  H 


N78-26480#  Army  Missile  Research  and  Development  Com 
mand.  Redstone  Arsenal.  Ala  Advanced  Systems  Development 
and  Manufacturing  Technology  Directorate 


DETECTION  OF  FLAWS  IN  METALLIC  AND  NON-METALUC 
COMPOSITE  STRUCTURES  USING  LIQUID  CRYSTAL 
TECHNOLOGY 

Shelba  Profitt  Brown  In  AGARD  Non -destructive  Inspection 
Relationships  to  Aircraft  Design  and  Mater  Mar  1978  14  p 

(For  availability  see  N78- 26460  17-38) 

Avail  NTIS  HC  A16/MF  A01 

An  experimental  nondestructive  test  technique  using  brush  on 
liquid  crystals  and  custom  liquid  crystal  films  is  described 
Application  of  the  technique  to  metallic  and  nonmetallic 
composites  is  discussed  along  with  demonstration  of  the  technique 
on  missile  wings  and  elevons.  aircraft  and  helicopter  blades, 
composite  body  structures,  and  numerous  types  of  electronic 
equipment  J  M  S 


N79  25407#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur- Seine  (France) 

METHODOLOGY  FOR  CONTROL  OF  LIFE  CYCLE  COSTS 
FOR  AVIONICS  SYSTEMS 

Apr.  1979  150  p  refs  Lectures  presented  at  Bonn,  7-8  May 

1979  and  Athens.  10-11  May  1979 

(AGARD-LS-100;  ISBN  92  835  1321  5)  Avail  NTIS 
HC  A07/MF  A01 

Various  aspects  of  life  cycle  costs  as  relating  to  airborne 
equipment  are  presented  Included  are  the  model  of  a  Canadian 
microtacan,  research  on  the  reliability  of  the  systems,  and  methods 
for  the  control  of  the  costs  For  individual  titles,  see  N79-25408 
through  N79  25411 


N79  25408#  General  Research  Corp .  Santa  Barbara.  Calif 

LIFE  CYCLE  COST  ANALYSIS  CONCEPTS  AND  PRO 
CEDURES 

Edward  N  Dodson  In  AGARD  Methodology  for  Control  of 
Life  Cycle  Costs  for  Avionics  Systems  Apr  1979  28  p  refs 

(For  primary  document  see  N79-25407  16-38) 

Avail  NTIS  HC  A07/MF  A01 

The  principles  and  procedures  of  parametric  cost  analysis 
based  upon  aggregate  relationships  between  cost  and  the 
physicaf/performance  characteristics  of  high  technology  equip 
ment  are  presented  M  M  M 


N79  26409#  Bell- Northern  Research  Ltd..  Ottawa  (Ontario) 
Contract  Reliability  Engineering 

THE  DEVELOPMENT  AND  IMPLEMENTATION  OF  LIFE 
CYCLE  COST  METHODOLOGY 

T  0  Kiang  In  AGARD  Methodology  for  Control  of  Life  Cycle 
Costs  for  Avionics  Systems  Apr.  1979  25  p  refs  (For  primary 
document  see  N79-25407  16-38) 

Avail  NTIS  HC  A07/MF  A01 

The  concepts  of  the  life  cycle  management  and  the  life 
cycle  costing  process  suitable  for  the  Canadian  Forces  environ¬ 
ments  are  presented  The  features  of  the  life  cycle  management 
cost  model  and  its  capability  to  relate  cost  and  system  effective¬ 
ness  factors  are  discussed  The  results  of  the  model  application 
to  the  AN/ARN-504  microtacan  are  presented  M  M.M 


N79-26410#  Rome  Air  Development  Center.  Griffiss  AFB.  N  Y 

RECENT  EXPERIENCE  IN  THE  DEVELOPMENT  AND 
APPLICATION  OF  LCC  MODELS 

Jerome  Klion  and  Anthony  Coppola  In  AGARD  Methodology 
for  Control  of  Life  Cycle  Costs  for  Avionics  Systems  Apr.  1979 
150  p  refs  (For  primary  document  see  N79-25407  16-381 
Avail  NTIS  HC  A07/MF  A01 

A  description  of  various  models  which  incorporate  acquisition 
costs  and  operation  support  costs  as  they  appiy  to  avionics 
procurements  are  presented.  The  methods  by  which  the  models 
are  developed  along  with  their  shortcomings  and  sensitivities 
are  reported  M.M  M 


N79-26411#  Ministry  of  Defence.  London  (England) 

PROBLEMS  IN  THE  INVESTIGATION  OF  RELIABILITY- 
ASSOCIATED  LIFE  CYCLE  COSTS  OF  MILITARY  AIRBORNE 
SYSTEMS 
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P  G  Reich  In  AGARD  Methodology  for  Control  of  Life  Cycle 
Costs  for  Avionics  Systems  Apr  1979  21  p  refs  (For  primary 
document  see  N79  25407  16  38) 

Avail  NTIS  HC  A07/MF  A01 

The  problems  of  deriving  improved  control  of  the  life  cycle 
costs  that  are  associated  with  reliability  are  discussed  as  well 
as  the  relationships  between  the  many  possible  sorts  of  investment 
resulting  in  better  reliability  and  maintainability  and  the  benefits 
it  achieves  Considered  are  the  difficulty  in  overcoming  data 
acquisition,  and  the  methodology  for  handling  the  complex 
properties  of  reliability  and  maintainability  of  airborne  weapons 
systems  M  M  M 


N79-25412I  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur  Seme  (France) 

NON  DESTRUCTIVE  INSPECTION  METHODS  FOR  PRO 
PULSION  SYSTEMS  AND  COMPONENTS 

Apr  1979  70153  p  refs  In  ENGLISH  and  partly  in  FRENCH 
Lecture  senes  held  at  London.  23-24  Apr  1979  and  Milan. 
26-27  Apr  1979 

(AGARD  LS- 103  ISBN  92  835  0237  X)  Avail  NTIS 
HC  A08/MF  A01 

The  state-of-the-art  and  the  foreseeable  or  hoped  progress 
of  the  nondestructive  inspection  methods  applied  to  the  turbine 
and  pistons  engine  are  examined  and  discussed  The  following 
topics  are  discussed  (1)  nondestructive  inspection  of  aircraft 
engines.  (2)  high  resolution  radiography  in  the  aero  engine 
industry.  (3)  wear  debris  analysis.  (4)  high  resolution  ultrasonic 
nondestructive  testing  of  complex  geometry  components. 
(5)  nondestructive  methods  for  the  early  detection  of  fatigue 
damage  in  aircraft  components.  (6)  in  situ  inspection  of  electron 
beam  weld  by  acoustic  emission;  and  (7)  broadband  ultrasonic 
transducers  for  nondestructive  inspection  of  aeronautical 
components  For  individual  titles,  see  N79-25413  through 
N79  25419 


N79  2S413#  General  Electric  Co..  Cincinnati.  Ohio 

STATE  OF  THE  ART  OF  NONDESTRUCTIVE  INSPECTION 
OF  AIRCRAFT  ENGINES 

D  M  Comassar  In  AGARD  Non  destructive  Inspection  Methods 
for  Propulsion  Systems  and  Components  Apr  1979  12  p 

refs  (For  primary  document  see  N79  25412  16  38) 

Avail  NTIS  HC  A08/MF  A01 

There  are  five  basic  nondestructive  inspection  disciplines 
which  are  more  commonly  applied  to  engine  components,  namely 
ultrasonic,  eddy  current,  fluorescent  penetration,  radiographic  and 
magnetic  particle  inspection.  There  are  a  number  of  recent 
advancements  in  the  ultrasonic  and  eddy  current  processes  as 
well  as  improvements  in  the  fluorescent  penetration  process 
These  are  discussed  These  advancements  are  primarily  in  the 
equipment  area  and  in  the  automation  of  the  inspection  process 
The  discussion  focuses  on  improvements  in  the  ultrasonic,  eddy 
current  and  fluorescent  penetration  processes  Several  nonconven- 
tional  techniques  used  for  inspection  of  development  hardware 
are  also  discussed  G.Y 


N 79  26414|  Atomic  Energy  Research  Establishment.  Harwell 
(England)  Material  Physics  Div 

HIGH  RESOLUTION  RADIOGRAPHY  IN  THE  AERO  ENGINE 
INDUSTRY 

R  W  Parish  fn  AGARD  Non -Destructive  Inspection  Methods 
for  Propulsion  Systems  and  Components  Apr  1979  38  p 

refs  (For  primary  document  see  N79-25412  16-38) 

Avail  NTIS  HC  A08/MF  A01 

Microfocal  X-ray  equipment  which  in  certain  circumstances 
can  achieve  considerably  enhanced  resolution  is  discussed  and 
emphasis  is  pi aced  on  the  application  of  these  small  X-ray  sources 
to  aero  engine  components  These  techniques  allow  small  defects 
to  be  resolved  which  hitherto  were  undetectable  when  using 
conventional  X-ray  techniques  G.Y. 


N79-26416#  Royal  A  ircraft  Establishment.  Farnborough 
(England) 

WEAR  DEBRIS  ANALYSIS 


N  L  Parr  and  J  Ritchie  In  AGARD  Non  Destructive  Inspection 
Methods  for  Propulsion  Systems  and  Components  Api  1979 
20  p  refs  (For  primary  document  see  N79-25412  16-38) 

Avail  NTIS  HC  A08/MF  A01 

Factors  controlling  the  cost  of  ownership  of  expensive  military 
equipment  are  outlined  with  specific  reference  to  the  role  of 
wear  on  scheduled  and  unscheduled  maintenance  The  value 
and  limitations  ot  established  condition  monitoring  techniques 
and  procedures  are  explored  for  engine,  gearbox  and  hydraulic 
systems  An  account  is  given  of  current  effort  to  improve  these 
techniques  and  of  research  to  evolve  meaningful  monitoring 
measures  for  a  more  scientific  approach  to  the  development 
and  operation  of  new  machinery  incorporating  advanced  engineer 
mg  designs  and  materials  An  idealized  research  and  development, 
centered  on  gear  profile  failure  demonstrator  facilities,  including 
a  number  of  supporting  scientific,  technological  and  design 
exercises,  is  presented  G  Y 


N79-2S416#  Air  Force  Materials  Lab.  Wright -Patterson  AFB. 
Ohio 

HIGH  RESOLUTION  ULTRASONIC  NONDESTRUCTIVE 
TESTING  OF  COMPLEX  GEOMETRY  COMPONENTS 

T.  J  Moran  fn  AGARD  Non- Destructive  Inspection  Methods 
for  Propulsion  Systems  and  Components  Apr  1979  6  p  refs 
(For  primary  document  see  N79-25412  16-38) 

Avail  NTIS  HC  A08/MF  A01 

Research  in  ultrasonic  nondestructive  inspection  methods  in 
the  USA  has  undergone  a  major  change  in  philosophy  in  the 
last  four  years  Previous  emphasis  was  on  the  detection  of  flaws, 
while  present  work  concentrates  on  the  characterization  of  the 
flaw  and  the  material  state  The  background  of  events  leading 
to  this  change  are  discussed  Along  with  the  change  in  direction 
of  research,  developments  efforts  concentrated  on  improving  the 
reliability  of  the  detection  of  defects  Major  programs  were  directed 
toward  the  goal  of  a  completely  automated  ultrasonic  inspection 
system  which  would  effectively  remove  the  human  factor  Several 
systems  which  were  designed  for  the  inspection  of  complex  shapes 
are  described  G  Y 


N79  26417#  Johns  Hopkins  Umv  .  Baltimore,  Md  Dept  of 
Mechanics  and  Materials  Science 

NON  DESTRUCTIVE  METHODS  FOR  THE  EARLY  DETEC¬ 
TION  OF  FATIGUE  DAMAGE  IN  AIRCRAFT  COMPO 
NENTS 

Robert  E.  Green,  Jr  In  AGARD  Non- Destructive  Inspection 
Methods  for  Propulsion  Systems  and  Components  Apr  1979 
31  p  refs  (For  primary  document  see  N79-25412  16-38) 

Avail  NTIS  HC  A08/MF  A01 

The  various  nondestructive  techniques  which  are  used  or 
which  are  potentially  useful  for  detection  of  fatigue  damage  in 
aircraft  components  are  described  and  discussed  Included  among 
the  nondestructive  techniques  which  are  considered  are  radiogra¬ 
phy.  penetrant  inspection,  eddy  current,  ultrasonics,  acoustic 
emission,  magnetic  particle  and  Barkhausen  noise  analysis,  and 
more  exotic  techniques  such  as  exoelectron  emission,  positron 
annihilation,  and  other  atomic,  nuclear,  or  solid  state  physics 
reactions.  GY 


N79-26418#  Centre  Technique  des  Industries  Mecaniques.  Senlis 
(France) 

IN  SITU  INSPECTION  OF  ELECTRON  BEAM  WELD  BY 
ACOUSTIC  EMISSION 

P  F  Dumosseau  In  AGARD  Non- Destructive  Inspection  Methods 
for  Propulsion  Systems  and  Components  Apr.  1979  14  p 

refs  In  FRENCH,  ENGLISH  summary  (For  primary  document 
see  N79-25412  16-38) 

Avail;  NTIS  HC  A08/MF  A01 

Acoustic  emission  applicability  to  nondestructive  inspection, 
particularly  to  welding  control,  is  discussed.  A  general  presenta¬ 
tion  of  the  technique  emphasizes  instrumentation  and  signal 
processing  aspects  Advantages  and  disadvantages  are  discussed 
Experimental  work  performed  to  cheok  feasibility  of  applying  this 
control  to  welding  of  gas  turbine  components  is  detailed.  Emissive 
behavior  of  various  materials  is  considered  referring  to  their  crack 
suspectability.  It  concerns  annealed  steel,  stainless  steels, 
titanium  alloys,  and  Inconel  718.  Results  of  tests  conducted  on 
linear  and  circular  welds  of  specimens  and  real  components  are 
presented  and  discussed.  The  practical  problems  involved  in 
industrial  application  are  consideri*!  G  Y 
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N79-264190  Office  National  d Etudes  et  de  Recherche* 
Aerospatiale*.  Pans  (France) 

BROAD  BAND  TRANSDUCERS  FOR  NONDESTRUCTIVE 
INSPECTION  OF  AERONAUTICAL  COMPONENTS 

Jean-  Francois  de  Believe!  In  AGARD  Non- Destructive  Inspection 
Methods  for  Propulsion  Systems  and  Components  Apr  1979 
10  p  refs  In  FRENCH,  ENGLISH  summary  (For  primary  document 
see  N79  25412  16  38) 

Avail  NTIS  HC  A08/MF  A01 

For  ultrasonic  nondestructive  inspection  of  aeronautical 
components,  it  is  mandatory  to  detect  defects  both  smaller  and 
smaller,  and  nearer  and  nearer  the  surface  of  these  components 
The  quantitative  evaluation  of  these  defects,  allowing  a  definition 
of  their  mechanical  consequences,  must  also  be  improved  This 
requires  the  use  of  more  sensitive  ultrasonic  transducers,  with  a 
larger  bandwidth  The  main  method  used  at  present  to  increase 
the  bandwidth  of  pie2oelectnc  transducers  entails  an  important 
decrease  of  their  sensitivity  it  is  based  on  the  damping  of  the 
piezoelectric  wafer  on  its  rear  face  Suggested  to  use  instead 
damping  by  a  multilayer  front  face,  which  allows  a  simultaneous 
increase  of  both  sensitivity  and  bandwidth  In  order  to  study 
the  feasibility  of  this  process,  a  computing  program  was  developed 
to  calculate  the  propagation  of  a  wave  through  several  layers  of 
different  thicknesses  This  program  makes  it  possible  to  optimize 
the  characteristics  (impedance  and  thickness)  of  the  various  layers 
making  up  the  transducer  Comparisons  with  actual  transducers 
allowed  the  validation  of  this  theoretical  model.  G  Y. 


N80  196190  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

AVIONICS  RELIABILITY,  ITS  TECHNIQUES  AND  RELATED 
DISCIPLINES 

Manfred  C.  Jacobson  (AeG-Telefunken.  Ulm.  West  Germany)  Oct 
1979  536  p  refs  In  ENGLISH  and  FRENCH  Conf  held  in 
Ankara.  9-13  Apr  1979 

(AGARD-CP-261 .  ISBN  92  835  0254  X)  Avail  NTIS 
HC  A23/MF  A01 

A  state  of  the  art  review  of  topics  related  to  reliability  and 
logistics  in  avionics  systems  is  given  General  concepts.  reliability/ 
availability  requirements  and  demonstration,  reliability  and 
maintainability  practices  and  effects  in  avionics  design,  develop¬ 
ment  and  production,  software  reliability,  and  logistics  support 
aspects  are  among  the  topics  discussed  For  individual  titles, 
see  N80  19520  through  N80- 19561 


N 80- 19620|  Naval  Postgraduate  School.  Monterey.  Calif 
AN  ANALYSI9  OF  THE  EVOLUTION  OF  THE  RELIABILITY 
AND  MAINTAINABILITY  DI9CIPUNES 

M  B  Kline,  J  Di  Pasquale.  T  A.  Hamilton,  and  R  L.  Masten 
In  AGARD  Avionics  Reliability.  Its  Tech,  and  Related  Disciplines 
Oct.  1979  24  p  Prepared  in  cooperation  with  Naval  Weapons 
Center  (For  primary  document  see  N80-19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

The  results  of  a  study  of  the  development  of  the  reliability 
and  maintainability  (R&M)  disciplines  are  presented  The 
exponential  rate  of  growth  shown  during  this  period  is  an  indication 
of  the  dynamic  nature  and  importance  of  these  disciplines  to 
system  development,  design,  and  operation  Family  trees  of  each 
discipline  developed  to  indicate  the  growth  and  branching  of 
the  relevant  subject  matter  are  presented  The  direction  and 
rate  of  growth  of  these  disciplines  in  each  of  the  decades  of 
interest  are  analyzed  along  with  projections  of  current  and  future 
trends.  Applications  of  R&M  in  both  the  private  and  public  sectors, 
including  defense,  space,  energy,  transportation,  industrial  and 
consumer  items,  are  examined  J  M  S 


NSO- 19921#  Royal  Signals  and  Radar  Establishment.  Malvern 
(England) 

DIFFICULTIES  IN  PREDICTING  AVIONICS  RELIABILITY 

J  E  Green  In  AGARD  Avionics  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  7  p  refs  (For  primary  document 
see  N80  19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

Avionics  reliability  prediction  techniques  are  considered  with 
particular  attention  given  to  factors  which  significantly  influence 
reliability  These  include  types  of  aircraft,  the  duration  and  type 


of  sortie,  the  frequency  of  use  and  the  incidence  of  reported 
but  unconfirmed  failures  which  nevertheless  <esult  m  maintenance 
actions  It  is  shown  that  failures  are  nonexponentiafly  distributed 
during  a  sortie  although  conventional  prediction*  are  based  on 
the  exponential  distribution  Therefore  venous  proposals  foi 
predicting  avionic*  reliability  are  presented  to  overcome  this 
discrepancy  The  difficulties  in  making  prediction*  for  the  latest 
microelectronic  device*  are  considered  with  reference  to 
MIL  HDBK  21  B  and  emphasis  on  the  potential  reliability  of 
LSI  and  microprocessors  The  significance  of  the  choice  of  quality 
factor*  is  noted  jMS 


N80  19622#  Naval  Postgraduate  School  Monterey  Calif 

RELIABILITY  GROWTH  MO0EL9 

W  M  Woods  In  AGARO  Avionics  Reliability  Its  Tech  and 
Related  Disciplines  Oct  1979  21  p  refs  (For  primary  document 
see  N80  19519  10  38) 

Avail  NTIS  HC  A23/MF  A01 

The  concept  of  reliability  growth  models  is  introduced  Two 
reliability  growth  models  are  presented  one  for  time  data  and 
one  for  attributes  data  Their  uses  are  discussed  and  the  methods 
for  evaluating  them  are  presented  m  graphical  and  tabular  form 
Both  models  show  reasonable  accuracy  for  reasonable  amounts 
of  testing  under  a  wide  variety  of  actual  reliabilty  growth  and 
nongrowth  JMS 


NSO-196230  Elektromk  System  GmbH  Munich  (West 
Germany) 

A  SIMULATION  PROGRAM  FOR  THE  DETERMINATION 
OF  SYSTEM  RELIABILITY  OF  COMPLEX  AVIONIC  SYS 
TEMS 

Christian  Krause  and  Hubert  Ltmbrunner  In  AGARO  Avionics 
Reliability,  Its  Tech  and  Related  Disciplines  Oct  1979  9  p 

ref  (For  primary  document  see  N80-19519  10  38) 

Avail  NTIS  HC  A23/MF  A01 

The  simulation  program  SIMZUV  which  computes  system 
reliability  according  to  the  Mont*  Carlo  method  is  described 
This  program  enables  the  realistic  consideration  of  complex  failure 
logics  of  meshed  systems,  couplings  of  failures  of  different  units 
and  different  mission  phases,  which  is  possible  by  the  selection 
of  a  certain  formulation  of  these  marginal  conditions  In  its  capacity 
as  a  simulation  program.  SIMZUV  is  capable  of  considering 
condition  and  time  dependent  failure  rates  and  various  unit 
reliability  functions  It  is  shown  that  it  is  possible  to  perform 
the  simulation  of  a  substitute  system  of  higher  failure  rates  with 
short  computer  time,  after  a  transformation  of  the  failure  rates 
It  is  demonstrated  that  the  reliability  curve  of  the  actual  system 
can  be  computed  from  the  reliability  curve  of  the  substitute 
system  via  a  linear  system  of  equations 


N80  196240  B  ritish  Aerospace  Dynamics  Group  Stevenage 

(England) 

MICRO  ELECTRONIC  8Y8TEM8  RELIABILITY  PREDICTION 

P  D  T  OConnor  In  AGARD  Avionics  Reliability  Its  Tech 
and  Related  Disciplines  Oct  1979  9  p  refs  (For  primary 

document  see  N80-19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

Existing  methods  of  parts  stress  analysis  failure  rate  prediction, 
based  upon  US-MIL-HBK-217C.  as  applied  to  microelectronic 
logic  and  memory  devices  are  reviewed  The  extent  to  which 
the  failure  rate  prediction  formulas  used  in  MIL  HBK  217C  are 
compatible  with  the  physics  of  the  various  failure  modes 
experienced,  and  with  the  failure  statistics  available,  are 
investigated  The  effects  of  the  failure  rate  distributions  of  the 
various  failure  modes  are  considered  m  relation  to  the  objective 
of  deriving  a  simple  constant -failure- rate  prediction  model 
Proposals  are  made  for  methods  of  improving  the  effectiveness 
of  micro- electronics  reliability  prediction  both  as  a  design  aid 
and  for  forecasting,  and  for  areas  of  further  study  A  proposed 
alter  native  model  is  presented,  with  an  example  of  its  use  to 
predict  the  failure  rate  of  a  typical  system  JMS 


NBO-196260  Air  Force  Inst  of  Tech.  Wright  Patterson  AFB. 
Ohio  Dept  of  Electrical  Engineering 

MARKOVIAN  AVAILABILITY  MODEL  FOR  A  NETWORK  OF 
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COMMUNICATING  COMPUTUS 

Thed  L  Ragulmski  In  AGARD  Avionics  RvhlMilv  It*  Tech 
4k nd  Related  Disciplines  Oct  1979  7  p  r*f*  (Foi  primary 

document  mhi  N8Q  19619  10  38f 
Avail  NTIS  MC  A23/MF  A01 

The  availability  function  i*  modeled  (torn  a  Markovian 
•ktata  discrete  time  continuous  formulation  encompassing  those 
adverse  conditions  which  contribute  to  the  network  s  total  down 
time  The  results  of  three  and  four  state  models  are  derived 
under  assumption  of  temporally  homogeneous  first  order 
Markov  ten  process  i  sing  sensitivity  analysis  the  effect  of  variation 
of  state  transition  probabilities  on  the  steady  state  avarfeddrfy 
♦unction  is  examined  and  illustrated  by  an  enample  J  M  S 

H9C  1tt2*J  Sooete  National#  Industrie!!#  Aerospatiale  las 
Mureeux  (France)  D»v  des  Systemes  Bahstiques  at  Spetraux 

FAST  UTIMATIOM  OF  THRU  PARAMETERS  OF  WEIBULL 
LAW  | ESTIMATION  RAPID*  DES  TROtt  PARAMETRES 
D  UNE  LOI  OE  WfISULLj 

Robed  Attuly  and  Christian  Bertm  In  AGARD  Avionics  Reliability 
its  Tech  and  Related  Disciplines  Oct  1979  27  p  refs  in 

FRENCH  (For  primary  document  see  N0O  195  19  10  38! 

Avar!  NTIS  HC  A23/MF  A01 

Estimating  the  three  parameters  ol  Weibull  distribution  is  a 
delicate  operation  particularly  in  the  case  of  a  small  si/e 
population  The  manmum  likelihood  method  IM  l  E  l  leads  to  a 
system  of  equation^  requiring  considerable  calculation  moreover 
the  convergence  of  algorithms  is  not  guaranteed  by  reason  of 
the  particular  form  of  the  probability  function  The  saturation 
method  proposed  uses  the  quasi  exhausfrvily  of  a  small  number 
of  statistics  related  to  the  population  and  gives  results  near 
those  obtained  by  the  M  l  E  method  (when  it  can  be  used) 
and  also  provides  the  advantages  of  being  easy  graphic  or 
anelyt'C  The  method  accounts  for  the  sue  of  the  sample  Only 
the  stefrstics  associated  with  the  population  must  be  stored  rn 
the  memory  In  addition  the  method  is  free  On  the  sense  of 
E  T  Jayne)  from  errors  related  to  the  hypothesis  of  the  rule 
This  point  leads  to  the  concept  of  a  reduced  parametric  hypothesis 
and  m  particular  to  the  four  parametric  law  which  generalizes 
the  Weibull  distribution  the  gemma  function  and  the  normal 
density  function  at  the  sem#  time  T ransl  by  A  R  H 

NS0-1B827#  Anne  Research  Corp  Annapolis  Md 

RELIABILITY  IMPROVEMENT  WARRANTY  AN  OVER 
VIEW 

Harold  S  Balaben  In  AGARD  Avionics  Reliability  Its  Tech 
and  Related  Disciplines  Oct  1979  9  p  refs  (For  primary 

document  see  N80  19519  10  38) 

Avail  NTIS  HC  A23/MF  A01 

The  concept  genesis  and  development  of  reliability  improve 
ment  warranty  IRIW)  in  the  Untied  States  is  reviewed  The 
application  of  RIW  concepts  to  military  procurements  is 
dtcussed  The  rapidly  increasing  use  of  this  procurement/logrsbc 
concept  strongly  suggests  that  RIW  is  now  a  viable  approach 
to  securing  reliable  and  maintainable  equipment  et  a  reasonable 
cost  R  5  S 

N B0 19929|  Thomson  CSF  Orsey  (France) 

RELIABILITY  CLAUSES  IN  CONTRACTS  |LEt  CLAUSES 
DE  FIASIUTE  DANS  US  CONTRA7S) 

J  P  Plantard  In  AGARD  Avionics  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  8  p  In  FRENCH  (For  primary 
document  see  NSO  T95T9  f 0  38) 

Avail  NTIS  HC  A23/MF  A01 

The  contents  of  two  documents  produced  by  an  mterministerial 
Working  Group  of  the  Committee  for  Telecom mumcetion 
Coordination  art  examined  with  respect  to  the  objective*  the 
most  prominent  technical  points,  and  the  details  for  their 
application  The  documents  cited  contain  recommendations  for 
the  introduction  of  reliability  clauses  for  equipment  and  systems 
Guidelines  for  establishing  a  reliability  plan  are  included 

Trensl  by  A  R  H 

NSO-19S2S#  Crou/st  «nt)  SysMmt.  Val«nc»  (Franca) 

THC  INCH! AM  OF  THi  RELIABILITY  OF  ELECTRONIC 
EQUIPMENT  SUBJECT  TO  RELIABILITY  CLAUSES  (ETUDE 
OE  LA  CROISBANCE  OE  LA  FIABIUTE  D  UN  EQUIPMENT 
ELECTRONIOUE  SOUMIS  A  DEB  CLAUSES  OE  FIABIL 

•te| 

J  C  Chabrn  In  AGARD  Avionics  Reliability,  Its  Tech  and 
Related  Disciplines  Oct  1979  9  p  refs  In  FRENCH  (For 

primary  document  see  N80-19519  10  381 
Avert  NTIS  HC  A23/MF  A01 


The  appearance  of  reliability  warranties  <s  on#  of  the 
preponderant  factors  m  the  interest  shown  by  equipment 
manufacturers  m  techniques  for  refieMiiy  forecasting  The  results 
established  at  the  beginning  of  work  with  material  are  often 
very  far  from  the  forecast  but  the  different  tasks  associated 
with  the  reliability  programs  applied  to  equipment  allow  for 
improvement  m  performance  Knowledge  of  th#  rule  of  retiebtbiy 
growth  as  a  function  ol  the  lime  of  accumulated  operation  of 
the  equipment  that  is  made  the  object  of  permanent  efforts  ol 
improvement  should  help  the  equipment  manufacturer  to  better 
support  h»s  reliability  forecast  when  negotiating  a  warranty 

Tr#nsl  by  A  R  H 

NS0  19830#  Service  Technique  des  Telecommunication*  de 
I  Air  Pans  (Fiancel 

RELIABILITY  IMPROVEMENT  DOE  TO  THE  APPLICATION 
OF  CLAUSES  OF  OPERATIONAL  RELIABILITY  |  AM  ELI  OR  A 
TIONS  OS  FIASltlTE  DUES  A  L  APPLICATION  OES 
CLAUSES  Df  FIASIUTE  OPE  RATION*  LLE  | 

J  Leurensou  In  AGARD  Av»on»cs  Reliability  Its  Tech  and 
Related  Disciplines  Oct  1979  9  p  in  FRENCH  fFor  primary 
document  see  NS0  19619  10  39) 

Avail  NTtS  HC  A23/MF  A01 

Good  reliability  in  the  diverse  constituents  is  necessary  m 
order  to  obtam  th«  good  operational  availability  ol  any  weapon 
system  All  organi/ed  bodies  cheiged  with  provisioning  o> 
'Maintaining  equipment  are  concerned  with  obtaining  the  optimum 
reliability  taking  mio  account  the  imposed  financial  constraint*, 
Reliability  is  determined  by  choices  made  from  the  time  of 
equipment  design  but  rt  can  be  improved  by  observing  its  rati 
operation  and  by  modifying  it  The  system  used  to  recognise 
and  improve  the  reliability  of  certain  equipment  used  on  different 
aircraft  m  the  French  army  is  described  end  results  are  given 
for  a  concrete  case  To  be  able  fo  /mprove  the  refiebdnv  of 
equipment  the  following  are  necessary  ( 1 1  gather  data  concerning 
failures  (technic#)  facts)  12)  determine  th#  actual  reliability  during 
use  (3)  define  the  modrfreatrons  to  be  made  14)  persuade  the 
manufacturer  to  improve  the  reliability  of  the  equipment  and 
make  modifications  and  15)  control  the  incidences  of  improve 
ments  m  reliability  Trans)  by  A  R  H 

NSOISMI*  Messerschmitt  Boelkow  9tohm  GmbH  Munich 
(West  Germany) 

PRODUCTION  RELIABILITY  ASSURANCE  (PRA)  TEST 
ING 

Artfried  Weihe  in  AGAR0  Avionics  Aefcabriity  Its  Tech  and 
Related  Disciplines  Oct  1979  10  p  iFor  primary  document 

see  N80  19519  10  38) 

Avail  NTIS  HC  A23/MF  A0) 

Production  raliebtlity  assurance  i PRA i  tests  are  el)  equipment 
reliability  tests  which  are  applied  for  assurance  purposes  during 
the  production  phase  of  major  equipments  once  the  forme) 
qualification  status  concerning  reliability  is  achieved  A  fund# men 
tat  principle  of  the  tests  is  the  liability  of  the  present  and/or  <f 
the  corrective  action  required  (CARl  line  is  exceeded  by  the 
plot  of  accumulated  failures  Suitable  test  conditions  for  both 
producer  end  customer  are  obtained  by  selection  of  an  approbate 
CAR  line  end  by  rested  of  the  plot  after  e  specific  test  experience 
rs  gamed  A  comparison  with  fixed  length  tests  shows  that 
shorter  time  to  decisions  is  obtained  m  the  case  of  PRA 
testing  RES 

NS0  1SSU#  Thomson  CSF  Melekoff  (France) 

METHOOS  USED  FOR  DISCERNING  THE  RELIABILITY  OF 
MILITARY  AIRCRAFT  RAOAR  {METHOOf 9  UTIUSEES 
POUR  CONNAITRE  LA  FIASIUTE  D  UN  RAOAR  D’AVION 
O'ARMCSi 

J  C  Chador  In  AGARD  Avionics  Reliability  Its  Tech  end 
Related  Disciplines  Oct  1979  20  p  In  FRENCH  (For  primary 
document  see  NS0  19519  10  38) 

Avail  NTIS  HC  A23/MF  A01 

In  an  effort  to  escedem  the  reliability  of  a  radar  onboard  s 
military  aircraft  Thomson  CFS  formed  an  organisation  to  collect 
and  process  the  mformetron  necessary  to  measure  the  mean 
time  of  good  operation  The  methods  for  data  acquisition  th# 
members  of  the  organization  in  1979.  the  data  management 
and  prospects  for  the  future  (extension  to  other  equipment  and 
information  concerting  component  fabrication)  are  discussed 

Trensl  by  A  R  H 

NS0-1SS3S#  Draper  (Charles  Stark)  Lab  Inc  Cambridge  Mess 
A  FAULT  TOLERANT  ARCHITECTURE  APPROACH  TO 
AVIOHICS  RELIABILITY  IMPROVEMENT 
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V 


Oon«M  C  Frmf  *nd  John  J  0*ytl  In  AGARO  Aviomct 
RaMMrtv  III  T«ch  and  Ralalad  OiaciphnM  Oct  1979  9  p 

(Fox  primary  documant  IM  NSO  19619  10  381 
AvM  NTIS  HC  A23/MF  AOI 

A  qrfkcutt  technology  cAaManga  hi  Ilia  iHuMity  of  avtomci 
ayaiama  lor  advanced  aircraft  it  tdaniihad  Thraa  arcftilaciurai 
ara  comparad  on  tha  baan  of  a  numbar  ol  crilana  which  togaihar 
conaniula  Ilia  laauaa  which  mull  ba  aiarmnad  whan  corwdanng 
i ha  ovaraM  lakatxbiy  maintananca.  and  auppon  problam  It  n 
con cludad  horn  ihaaa  companaona  and  tha  hmifanona  idantiliad 
hi  contemporary  approaches  that  tha  only  aftactwa  and  practical 
solution  to  tha  raiiabiliiy  chaHanga  ia  through  architecture  An 
athrancad  mtagratad.  diatnbutad  fault  and  damage  tolerant  digital 
avionics  system  architecture  is  summarized  which  shows  promise 
of  meeting  this  challenge  Author 

NM- 18U4*|  National  Aeronautics  and  Space  Administration 
Langley  Research  Canter  Langley  Station.  Va 

TNI  NOS  IN  NfUAilUTY  MODE  UNO  TECHNOLOGY  FOR 
FAULT  TOLERANT  SYSTEMS 

Salvatore  J  Bevuso  In  AGARO  Avionics  Reliability  Its  Tech 
and  Rotated  Disciplines  Oct  1979  12  P  refs  I  For  primary 

document  see  NSO  19519  10  38) 

Avad  NTIS  HC  A23/MF  AOI  CSCL  140 

Developments  in  reliability  modeling  for  large  fault  tolerant 
avionic  computing  syetema  are  presented  Issues  of  state  size 
and  complexity,  fault  coverage,  and  practical  computation  ara 
addressed  A  two  fold  developmental  effort  is  described  besed 
on  the  structural  and  fault  coverage  modeling  approaches  A 
technique  which  was  successfully  applied  to  an  865  atata  pure 
death  stationary  Markov  modal  is  presented  Of  particular 
interest  w  a  short  computer  program  winch  executes  very  quickly 
to  produce  reliability  results  of  a  large  state  space  modal  This 
model  also  incorporates  fault  coverage  slates  for  processor 
memory  and  bus  line  replaceable  umts  A  second  structural 
reliability  modeling  scheme  is  aimed  at  solving  nonatationaiy 
Markov  models  This  technique  provides  the  tool  required  for 
studying  the  reliability  of  systems  with  nonconstant  failure  rates 
and  includes  intermittent/ transient  faults,  electronic  hardware 
winch  eshrbns  decreasing  failure  rates,  and  hydromechanical 
devices  winch  typically  have  weerout  failure  mechanisms  Several 
aspects  of  fault  coverage  including  modeling  and  data  measure¬ 
ment  of  mtermittont/trsnsieni  faults  and  latent  faults,  are 
elucidated  and  illustrated  Tha  CARE  II  Icomputer-aided  reliability 
eatimationl  coverage  is  presented  and  shortcomings  to  ba 
akrmneted  are  dwcusaed  K  L 

NGO-IBSSBf  Dowty  Boulton  Paul  Ltd  Wolvenhampton 
I  England) 

NONELECTRONIC  ASPECTS  OF  AVIONIC  SYSTEM 
RSUARIUTV 

C  V  Kanrrur  R  G  Hilton  and  H  H  Dixon  In  AGARO  Aviomcs 
RataaMity.  Its  Tech  and  Related  Disciplines  Oct  1979  12  p 

(For  primary  document  see  N60-1BS19  10-38) 

Avad  NTIS  HC  A23/MF  AOI 

Methods  of  obtaining  actuation  system  integrity  by  means 
ol  redundancy  are  eaaminad  The  affects  of  control  surface 
layout,  number  of  power  supplies  and  the  form  of  the  aviomcs 
on  the  chosen  solution  are  investigated  The  affect  of  redundancy 
on  defact  'etas  is  also  discussed  Developments  which  improve 
tok ability  and  remove  constraints  are  considered  K  L 

NMMS8S8#  Electtomque  Marcel  Dassault.  St  Cloud  (France) 

IMPACTS  OP  TECHNOLOOMS  MUCTED  ON  THE  RELI¬ 
ABILITY  AND  OPERATIONAL  AVAILABILITY  OF  EQUIP¬ 
MENTS  COST  CONSIDERATIONS 

J  M  Girard  and  M  Gusud  In  AGARO  Aviomcs  Reliability.  Its 
Tech  and  Related  Disciplines  Oct  1979  17  p  refs  (For 
primary  document  see  NSO- 19619  10-39) 

Avad  NTIS  HC  A23/MF  AOI 

A  single  criterion.  V.  is  proposed  to  allow  manufacturers  to 
evaluate  the  merits  of  technological  variants  once  an  equipment 
baseline  version  is  designed  and  quoted  The  V  factor  is  computed 
for  an  airborne  digital  computer,  a  Doppler  navigational  radar 
and  a  search  and  rescue  beacon  each  considered  in  three  different 
versions  El 

NBO-  1S837I  Rome  Air  Development  Center.  Griffisa  AFB.  N  Y 
A  NSW  APPROACH  TO  MAINTAINABILITY  PREDICTION 
Joseph  J  Nateeky  In  AGARO  Avionics  Reliability.  Its  Tech 
and  Related  Disciplines  Oct  1979  14  p  reft  (For  primary 

document  tee  NSO  19519  10  381 
Avad  NTIS  HC  A23/MF  AOI 


A  time  synthesis  marntamabdity  prediction  method  was 
developed  which  directly  relates  diagnostic,  isolation,  and  teat 
subsystem  characteristics  to  equipment/tystsm  maintainability 
parameters  a  comprehensive  set  of  time  standards  apply  able 
to  physical  maintananca  actions  associated  with  equipment 
construction  and  packaging  procedures  is  also  provided  Predicted 
parameters  include  mean  time  to  repair  maximum  time  to  repair, 
mean  maintenance  man  hours  per  repair,  and  fault  isolation 
resolution  The  method  includes  techniques  lor  use  with  both 
preliminary  and  final  design  data  K  L 

NSO  1 99 38 1  Westmghouse  Defense  and  Electronic  Systems 

Center.  Baltimore.  Md 

RELIABILITY  GROWTH  THROUGH  ENVIRONMENTAL 
SIMULATION 

Lawrence  J  Phallet  In  AGARD  Atnomcs  Reliabdity.  Its  Tech 
and  Related  Disciplines  Oct  1979  8  p  refs  (For  primary 

document  sea  NSO- 19619  10-38) 

Avail  NTIS  HC  A23/MF  AOI 

Field  data  were  used  to  identify  unreliable  line  replaceable 
umts  and  implement  deetgn  improvements  Tha  rata  of  rabaMity 
growth  was  found  to  be  dependent  on  the  unit  complexity  and  the 
state  of  the  art  of  the  unit  Reliability  growth  occurred  m  both 
design  and  quality  control  K  L 

NSO-ISSSSf  Marconi- Elliott  Avionic  Systems  Ltd .  Rochester 
(England) 

TM1  A-7  MEAD-UP  DISPLAY  RELIABILITY  PROGRAMME 
K.  W  Boardman  In  AGARD  Avionics  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  14  p  refs  (For  primary  document 
see  NBO- 19519  10  39) 

Avail  NTIS  HC  A23/MF  AOI 

Tha  evolution  of  tha  head- up  display  from  earlier  forms  of 
weapon  aiming  techniques  is  described  The  A- 7  heed-up  display 
is  then  introduced  in  terms  of  the  reliability  requirements  and 
tha  contracting  environment  Technical  innovations  introduced  to 
meet  the  reliability  requirements  are  described  with  emphasis 
on  thermal  design,  ruggedized  long  life  cathode  ray  tube 
technology,  and  durability  of  low  voltage  printed  circuit  connectors 
The  cost  benefit  of  the  reliability  program  is  discussed  K  L 

NBO- 19i40|  Army  Avionics  Research  end  Development  Activity 
Fort  Monmouth.  N  J 

MILITARY  ADAPTION  OF  A  COMMERCIAL  VOR/ILB 
AIRBORNE  RADIO  WITH  A  RELIABILITY  IMPROVEMENT 
WARRANTY 

Earl  I  Fader  end  Douglas  L  Niemoller  (Bendix  Corp  .  Fort 
Lauderdale.  Fie )  In  AGARD  Aviomcs  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  B  p  (For  primary  document  see 
NBO-19519  10*38) 

Avail  NTIS  HC  A23/MF  AOI 

Low  cost,  small,  lightweight  airborne  navigation  receiver* 
ware  acquired  and  reconfigured  to  meet  U  S  Army  aircraft 
specifications  The  contract  includes  a  clausa  requiring  tha 
manufacturer  to  assume  responsibility  for  the  field  reliability  and 
repair  of  each  receiver  for  a  minimum  of  four  years  If  successfully 
implemented,  the  reliability  improvement  warranty  should  increase 
reliability,  availability,  and  maintainability  and  reduce  the  overall 
equipment  life  cycle  costs  K  L 

NBO- 19641*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Langley  Station.  Va 

EMULATION  APPUSO  TO  RELIABILITY  ANALYSIS  OF 
RE  CONFIGURABLE.  HIGHLY  RELIABLE.  FAULT-TOLERANT 
COMPUTING  SYSTEMS 

Gerard  E  Migneeutt  /n  AGARD  Avionics  Reliabiltty.  Its  Tech 
end  Related  Disciplines  Oct  1979  11  p  refs  (For  primary 

document  see  NBO-19519  10-38) 

Avail  NTIS  HC  A23/MF  AOI  CSCL  140 

Emulation  techniques  applied  to  the  analysis  of  the  reliabiltty 
of  highly  reliable  computer  systems  for  future  commercial  aircraft 
ara  described  The  lack  of  credible  precision  m  reliability  estimates 
obtained  by  analytical  modeling  techniques  is  first  established 
The  difficulty  is  shown  to  be  an  unevoidsbls  consequence  of 
(1)  a  high  reliability  requirement  so  demanding  as  to  make 
system  evaluation  by  use  tasting  infeasible.  (2)  a  complex  system 
design  technique,  fault  tolerance.  (3)  system  reliability  dominated 
by  errors  due  to  flews  in  the  system  definition,  and  (4)  elaborate 
analytical  modeling  techniques  whose  precision  outputs  are  quite 
sensitive  to  errors  of  approximation  in  their  input  data  Next, 
the  technique  of  emulation  is  described,  indicating  how  its  input 
is  a  simple  description  of  the  logical  structure  of  a  system  and 
its  output  is  the  consequent  behavior  Use  of  emulation  techniques 
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it  discussed  to#  pseudo testing  systems  to  evaluate  bounds  on 
the  parameter  valuta  natdtd  for  the  analytical  techniques  Finally 
an  itlustrativs  example  is  prastntad  to  demonstrate  from  actual 
usa  tha  promise  of  tha  proposed  application  of  emulation  M  G 

AMO- 1984 2#  Roma  Air  Oavalopmam  Canter.  Grrffiss  AFB.  N  V 
Reliability  and  Compatibility  Div 

REUABIUTY  A8SURANQE  FOR  LARGE  SCALE  INTE- 
G RATED  CIRCUITS 

Robert  A  McDonald  in  AGARD  Avionics  Reliability.  Its  Tech 
and  Related  Disciplines  Oct  1979  8  p  refs  (For  primary 

document  sea  N80-19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

A  procedure  for  assuring  the  reliability  of  large  scale 
integrated  circuits  is  presented  The  procedure  uses  the  parts  of 
commercially  proven  architecture  and  circuit  design  while  imposing 
strict  procedures  on  the  manufacture  and  testing  of  the  devices 
The  program  is  divided  into  three  broad  areas  of  responsibility 
The  product  evaluation  group  selects,  analyzes,  and  prepares 
reports  on  devices  of  potential  or  current  interest  to  the 
military  The  repons  are  disseminated  to  government  agencies 
and  describe  the  physical  construction,  technology,  packaging, 
workmanship,  input  protection  problems,  utilization  difficulties, 
and  electrical  design  risks  The  electrical  characterization  group 
is  tasked  with  characterizing  specific  devices  selected  for 
inclusion  in  the  military  specification  system  The  characterization 
effort  generates  the  required  acceptance  tests  that  each  part 
must  pass  before  use  and  prepares  device  detail  specifications 
Overall  effects  of  circuit  loading,  technology  compatibility,  and 
test  vector  generation  are  considered  The  reliability  assurance 
group  stress  tests  the  devices,  assesses  the  failure  modes,  and 
protects  a  system  use  failure  rate  M  G 

AMO- 18643|  Thomson -CSF.  Paris  (France)  Electron  Tube 
Div 

REUABIUTY  OF  HIGH  BRIGHTNESS  CRTS  FOR  AIRBORNE 
DISPLAYS 

J  P  Galves  and  J  Brun  In  AGARD  Avionics  Reliability.  Its 
Tech  and  Related  Disciplines  Oct  1979  14  p  (For  primary 

document  see  N80-19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

The  reliability  of  high  brightness  monochrome  or  color  cathode 
ray  tubes  (CRT's)  for  aircraft  head-up  display  and  head-down 
display  systems  is  examined  The  specification,  which  includes 
electrooptical  performance  and  environmental  conditions,  defines 
the  tube  quality  at  zero  operating  time  Two  typical  examples  of 
specifications  are  given  The  problems  encountered  in  designing 
tubes,  and  the  solutions  used  to  obtain  the  desired  level  of 
quality  are  briefly  discussed  Reliability  testing  concerns  random 
failures  that  occur  during  normal  operation  of  the  tube  After  a 
short  mathematical  treatment  of  the  principles  involved,  three 
examples  of  reliability  tests  carried  out  on  CRT's  are  given  The 
electrooptical  characteristics  of  CRT  change  during  operation 
This  is  mainly  a  cathode  and  screen  weanng-out  phenomenon 
The  life  expectancy  of  a  CRT  depends  on  this  evolution,  and  is 
thus  a  function  of  tube  operating  conditions  M  G 

AMO- 186 M f  Messerschmitt-Boelkow-Blohm  GmbH..  Munich 
(Watt  Germany) 

REUABIUTY  INVESTIGATIONS  ON  AN  AUTOMATIC  TEST 

SYSTEM 

Hans- Herman  Molter  in  AGARD  Avionics  Reliability.  Its  Tech 
and  Related  Disciplines  Oct.  1979  13  p  refs  (For  primary 

document  see  NSO-19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

Statistical  methods,  used  to  determine  the  reliability  of  a 
complex  guided  missile  test  system,  are  presented  When  operating 
such  a  system,  failures  occur  which  are  documented  in  failure 
reports.  The  failure-free  periods  between  successive  failure  events 
ere  evaluated  in  the  context  of  a  Weibull  distribution,  yielding 
statements  ss  to  the  mean  time  between  failures,  and  the  type 
of  failure  The  results  are  used  to  compere  various  systems,  the 
influences  exerted  by  differing  operating  conditions  likewise 
become  evident  The  values  determined  in  this  way  also  contribute 
to  localizing  weak  points,  thus  enabling  purposive  design 
measures  to  further  increase  the  reliability  of  the  test  system 

MG 


NS0-1B648#  Naval  Postgraduate  School.  Monterey.  Calif 

APPUCATION  OF  THE  LOGNORMAL  DISTRIBUTION  TO 
CORRECTIVE  MAINTENACE  DOWNTIMES 

Mefvtn  B  Klin#  and  Ronny  Afmog  (Israeli  Navy.  Tel  Aviv)  In 
AGARD  Avionics  Reliability.  Its  Tech  and  Related  Disciplines 


Oct  1979  14  p  refs  (For  primary  document  see  N80  19519 

10-38) 

Avail  NTIS  HC  A23/MF  A01 

An  analysis  of  corrective  maintenance  downtimes  based  on 
the  assumption  of  the  lognormal  distribution  is  presented 
Approximately  20  sets  of  existing  maintainability  demonstration 
and  field  data  are  analyzed  using  probability  plots  and  goodness 
of -fit  tests  to  determine  the  appropriate  distribution  and 
distribution  parameters  From  the  data  analysts  it  is  concluded 
that  the  lognormal  distribution  is  a  good  de»cnf>tor  of  tha 
distribution  of  corrective  maintenance  repair  time  Fifteen  of  the 
nineteen  cases  from  maintainability  demonstrations  of  radically 
diffarent  designs  tend  to  show  that,  with  an  acceptable  level  of 
significance,  this  assumption  cannot  be  rejected  Similarly,  the 
data  analysis  shows  that  the  assumption  of  an  exponential 
distribution  should  be  rejected  in  seventeen  of  the  cases  The 
percentage  error  in  the  mean  time  to  repair .  when  assuming 
an  exponential  distribution  instead  of  a  lognormal  distribution, 
as  a  matter  of  convenience,  for  calculating  system  availability, 
is  found  to  be  small  M  G 

NS0-1964S#  Elliott  Automation  Space  and  Advanced  Military 
Systems  Ltd .  Cemberiey  (England) 

REUABIUTY  MANAGEMENT  OF  THE  AVIONIC  SYSTEM 
OF  A  MIUTARY  STRIKE  AIRCRAFT 

A  P  White  and  J  D  Pavier  In  AGARD  Avionics  Reliability. 
Its  Tech  and  Related  Disciplines  Oct  1979  13  p  refs  (For 

primary  document  see  N80-19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

The  system  management  techniques  to  achieve  the  reliability 
requirements  for  the  avionic  system  of  the  Panavie  Tornado  aircraft 
are  described  The  method  of  apportionment  of  these  requirements 
to  each  of  the  constituent  parts  of  the  system  is  explained  The 
aims,  cost  effectiveness,  and  experience  to  date  of  reliability 
demonstrations  are  outlined  M  G 

NS0  19647#  AEG -Telef unken.  Ulm  (West  Germany) 
INTRODUCTION  TO  BOFTWARE  RELIABILITY ;  A  KEY 
ISSUE  OF  COMPUTING  SYSTEMS  REUABIUTY 

Gunter  Heiner  In  AGARD  Avionics  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  13  p  refs  (For  primary  document 
see  N80  19519  10  38) 

Avail  NTIS  HC  A23/MF  A01 

An  introduction  to  the  problems  of  computing  systems 
reliability  is  presented  with  special  emphasis  on  software  reliability 
A  survey  of  the  fundamental  approaches  to  achieve  reliable 
software  is  given  Starting  from  a  definition  of  the  basic  terms 
and  a  classification  of  various  error  types  the  concept  of  software 
reliability  is  examined.  The  problems  involved  in  treating  hardware 
and  software  reliability  on  common  terms  are  discussed  For 
the  purpose  of  illustrating  the  concept  of  software  reliability, 
two  simple  reliability  models  are  presented  The  basic  methods 
of  attaining  reliable  computing  are  divided  into  the  two  comple 
mentary  approaches  of  fault-avoidance  and  fault -tolerance  With 
regard  to  software  reliability  fault -avoidance  is  still  the  predominant 
approach.  In  this  category  the  two  classes  of  constructive  and 
analytical  methods  are  summarized  and  discussed  Constructive 
methods  facilitate  error-free  software  construction  and  provide 
for  a  good  testability  of  the  software  Analytical  methods  are 
used  for  software  validation.  The  main  techniques  are  proving, 
static,  and  dynamic  analysis  Especially  for  systems  meeting  with 
very  high  safety  requirements,  there  is  need  for  software 
fault-tolerance  Two  fundamental  approaches  to  fault-tolerance 
by  program  diversity  are  presented  and  discussed  M  G 

NSO- 19648#  Marconi  Radar  Systems  Ltd..  Chelmsford  (England) 
Software  Dept 

SOFTWARE  RELIABILITY:  UNDERSTANDING  AND 
IMPROVING  IT 

L  Mackie  in  AGARD  Avionics  Reliability.  Its  Tech  and  Related 
Disciplines  Oct.  1979  10  p  ref  (For  primary  document  see 

NBO- 195 19  10-38) 

Avail  NTIS  HC  A23/MF  A01 

Concepts  regarding  software  reliability  are  examined 
Definitions  are  given  of  software,  its  quality,  errors  and  software 
reliability  A  few  realities  of  software  development  are  considered 
such  as  the  hardware/software  people  system,  software 
requirements  specifications,  software  testing,  detection  and 
correction  of  errors,  and  time  necessary  for  software  develop¬ 
ment  RCT 

NBO- 19649*#  SRI  International  Corp  .  Menlo  Park.  Calif 
Computer  Science  Lab 
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FORMAL  METHODS  FOR  ACHIEVING  RELIABLE  SOFT 
WARE 

Jack  Goldberg  In  AGARD  Avionics  Reliability  Us  Tech  and 
Related  Disciplines  Oct  >979  9  p  refs  (For  primary  document 
see  N80  19519  10  30) 

(Contracts  NASI  13792  N001 23  76  C  0195) 

Avail  NTIS  HC  A23/MF  A01 

Requirements  for  reliable  avionic  systems  are  discussed  in 
terms  of  the  effectiveness  of  programming  methodology  The 
need  for  methods  to  cope  with  the  complexity  of  critical  real  time 
systems  is  emphasised  Some  general  concepts  about  formal 
methods  are  presented  and  an  example  is  given  of  the  SRI 
hierarchical  development  methodology  taken  from  the  executive 
system  of  the  SIFT  fault  tolerant  computer  Formal  methods 
with  alternatives  are  compared  and  the  prospects  for  introducing 
formal  methods  into  practice  are  considered  R  C  T 

N  BO- 19660|  Institut  de  Recherche  d'lnformatique  at  d  Automat 
isme.  Roquencourt  (France) 

QUANTITATIVE  ASSESSMENTS  OF  SOFTWARE  RELIABIL¬ 
ITY 

J  C  Rault.  G  Memmi  (ECA  Automation.  Samt-Cloud.  France), 
and  S  Dimont  In  AGARD  Avionics  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  lip  refs  Prepared  in  cooperation 
with  Thomson- CSF.  Paris  (For  primary  document  see  N80  19619 
10  38) 

Avail  NTIS  HC  A23/MF  A01 

A  categorization  and  a  description  is  given  of  those  quantita 
tive  measures  of  software  reliability  leading  to  practical  applies 
tions  The  main  approaches  to  quantitatively  assessing  software 
reliability  are  identified  models  adapted  from  classical  reliability 
theory  wherein  reliability  is  expressed  in  terms  of  software  error 
rate,  models  based  on  sampling  techniques  applied  to  the  error 
domain  or  to  the  input  data  domain,  here  reliability  is  related 
respectively  to  an  estimate  of  the  number  of  residual  errors  and 
to  the  probability  of  not  using  those  input  data  leading  to  software 
failures,  models  based  on  program  complexity  measures,  their 
basic  principle  is  attempting  to  discover  correlations  between 
complexity  measures  and  the  most  likely  number  of  errors 
made  during  programming  Underlying  assumptions  and  areas 
of  application  are  indicated  It  is  concluded  to  the  existence  of 
methods  of  practical  interest  and  of  data  that  might  help  to 
understand  how  often,  when,  where,  and  why  programmers 
introduce  software  errors  and  how  software  errors  may  be  detected 
and  corrected  R.C.T 


N9O  195610  Rome  Air  Development  Center.  Griffiss  AF8,  NY 

AN  ANALYSIS  OF  SOFTWARE  RELIABILITY  PREDICTION 
MODELS 

Alan  N  Sukert  In  AGARD  Avionics  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  1 1  p  refs  (For  primary  document 
see  N80-19519  10  38) 

Avail  NTIS  HC  A23/MF  A01 

Several  mathematical  models  for  predicting  the  reliability  and 
error  content  of  a  software  package  were  evaluated  against  error 
data  extracted  from  the  formalized  testing  of  four  software 
development  protects  The  results  of  the  data  collected  are 
described  using  both  Maximum  Likelihood  and  Least  Squares 
methods  for  estimating  model  parameters  Model  predictions  are 
compared  on  a  total  protect,  functional  and  error  severity  basis 
Model  predictions  are  also  compared  on  an  errors/day  and 
errors/week  basis  for  defining  model  time  intervals  Conclusions 
concerning  the  application  of  these  models  are  presented  R  C  T 

N90- 196620  Gesellschaft  fuer  Wirtschafthche  Bautechntk  m  b  H  . 
Munich  (West  Germany) 

ANALYTICAL  SOFTWARE  VERIFICATION 
W  Ehrenberger  and  P  Puhr  Westerheide  In  AGARD  Avionics 
Reliability.  Its  Tech  and  Related  Disciplines  Oct  1979  25  p 
refs  (For  primary  document  see  N80-19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

Various  methods  for  verifying  the  correctness  of  software 
are  discussed  An  example  of  a  manual  program  analysis  is 
given  A  FORTRAN  subroutine  is  analyzed,  which  consists  of 
166  code  lines  Some  automatic  analysis  methods  are  also 
discussed  A  short  survey  is  given  on  the  various  analysis 
methods  used  by  automated  testing  tools  In  the  overall  system 
level,  the  different  kinds  of  applied  testing  strategies  are 
mentioned  Testing  in  detail  requires  a  convenient  embedding  of 
the  modules  to  be  tested  It  is  shown  that  testing  in  the  module 
level  can  be  done  due  to  different  methods  as  static  analysis 
and  dynamic  analysis  RCT 


NBO- 19962#  Bundesamt  fuer  Wehrtechmk  und  Beechaffung. 
Koblenz  (West  Germany)  Dept  of  Ouebty  Assurance  of  Electronic 
Systems 

SOFTWARE  QUALITY  ANO  ITS  ASSURANCE 

P  Weigel  In  AGARD  Aviorwcs  Reliability.  Its  Tech  and  Ralatad 
Disciplines  Oct  1979  11  p  refs  (For  primary  document  see 
NBO  19519  10-39) 

Avail  NTIS  HC  A23/MF  A01 

The  causes  of  failure  and  the  development  of  software  are 
discussed,  and  the  technical  mean#  and  meesuras  for  efcmmetmg 
faults  and  impacting  the  software  quality  are  described  In  addition 
to  the  technical  measures,  the  organizational  means  of  softwara 
quality  assurance  are  summarized  RCT 

NBO- 19664#  ENiott -Automation  Space  and  Advancad  Mdrtary 
Systems  Ltd .  Cambedey  (England) 

SOFTWARE  DEVELOPMENT  FOR  TORNAOO:  A  CARE 
HISTORY  FROM  THE  Ri LIABILITY  ANO  MAINTAINABILITY 
ASPECT 

0  J  Harris  In  AGARD  Avionics  RabatMity.  Its  Tach  and 
Related  Disciplines  Oct  1979  23  p  (For  primary  document 

see  N90  19619  10  39) 

Avail  NTIS  HC  A23/MF  A01 

The  methods  end  procedures  adopted  in  the  development 
program  for  the  TORNAOO  aircraft  are  presented  Software 
development  for  TORNADO  hes  been  undertaken  in  four 
successive,  but  overlapping  phases,  namely  definition  writing, 
testing  and  delivery  The  key  features  in  these  four  phases  are 
given  that  have  contributed  to  software  reliability  and  maintainabil¬ 
ity  RCT 

N90- 196660  Westing  bouse  Electric  Corp  Hunt  VaNey  Md 
Defense  end  Electronic  System  Center 

INTEGRATED  LOGISTICS  SUPPORT  ADDS  ANOTHER 
DIMENSION  TO  MATRIX  MANAGEMENT 

Richard  M  Drake  In  AGARD  Avionics  Reliability.  Its  Tech 
and  Related  Disciplines  Oct  1979  1 1  p  (For  primary  document 
see  N80-19519  10-38) 

Avail  NTIS  HC  A23/MF  A01 

The  application  of  matrix  management  to  integrated  logistics 
support  (I IS)  is  defined  as  a  management  and  functional  process 
for  unified,  coordinated  acquisition  of  logistic  resources  required 
to  support  systems  and  equipments  at  all  echelons  of  maintenance 
throughout  their  planned  period  of  usefulness  The  concept  involves 
the  scientific  management  of  all  necessary  logiattc  products  and 
services  over  the  system  life  cycle  with  particular  emphasis  upon 
coherence,  timeliness,  execution,  and  reliability  The  venous 
elements  of  logistics  services  and  the  integration  with  matrix 
manage  mant  art  illustrated  The  advantages  end  disadvantages 
of  the  integration  are  delineated  and  organizational  diagrams 
are  presented  The  program  management  process  is  discussed 
with  emphasis  given  to  integrated  quantitative  planning  and  ILS 
products  such  as  communicating  and  direction,  and  life  cycle 
costs  A  W  H 


N80  1 96660  Messerschmitl  Boelkow-Btohm  GmbH.  Munich 
(West  Germany)  Product  Support  Dept 

MEK:  A  NEW  PROCEDURE  FOR  DEVELOPMENT  OP 
MAINTENANCEB  POUCIEB 

Klaus  Lewandowski  In  AGARD  Avionics  Reliability.  Its  Tach 
and  Related  Disciplines  Oct  1979  10  p  (For  primary  document 
see  NBO*  19519  10  39) 

Avail  NTIS  HC  A23/MF  A01 

A  procedure  for  the  development  of  maintenance  policies  is 
presented  for  the  general  application  in  weapon  system  protects 
The  procedure  is  based  on  a  detailed  collection  and  evaluation 
of  the  maintenance  expenditure  expected  for  the  weapon  system 
The  maintenance  expenditure  is  based  upon  the  system  techno! 
ogy,  the  reliability  and  mamtabihty  attributes  including  the  given 
lifetime  limitations,  and  the  operational  requirements  and  logistic 
concepts  The  procedure  is  ilfust  reted  with  an  analysis  of  aach 
step  m  the  data  collection  process  The  data  collection  process 
as  defined  begins  with  the  task  frequencies  or  specified  values 
of  the  system  specifications,  proceeds  to  scheduled  maintenance 
requirements,  maintenance  levels,  personnel  requirements, 
technical  publication  requirements,  end  unscheduled  maintenance 
requirements,  and  ands  with  a  summary  of  the  results  A  W  H 


NBO- 19997#  Westmghouse  Electric  Corp.  Hunt  VaMey.  Md 
Integrated  Logistics  Support  Oiv 

THE  IMPORTANCE  OF  INTEGRATED  LOOI9TICB  SUPPORT 
CONSIDERATIONS  DURING  DESIGN 
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38  QUALITY  ASSURANCE  AND  RELIABILITY 


Robert  C  Rum  In  AGARD  Avtontcs  Reliability  Its  Tech  end 
Related  Dtsophrws  Oct  1979  5  p  (For  primary  document  tee 
N90  19519  10  391 
Avail  MTIS  MC  A23/MF  A01 

The  relationthip  and  interdependency  of  the  integrated 
logistics  support  elements  and  their  relationthip  to  the  design 
of  the  prime  mission  equipment  is  explored  The  roles  of  the 
key  personnel  involved  m  the  initial  considerations  are  examined 
Rules  for  the  successful  implementation  of  an  integrated  logistics 
support  plan  are  developed  and  presented  AWH 


N80  19988#  Ministry  of  Defence  London  (England!  Procure 
ment  Oiv 

TH9  I  NT!  0  RATIO  MANAGEMENT  OE  RELIABILITY  AND 
MAINTAINABILITY  IN  PROCUREMENT 

S  E  Shape ott  and  1C  A  Brown  In  AGARD  Avionics  Reliability. 
Its  Tech  and  Related  Disciplines  Oct  1979  4  p  (For  primary 
document  see  N80  19519  10  38) 

AvaH  NTIS  HC  A23/MF  A01 

An  effective  procurement  strategy  for  reliability  and  maintain¬ 
ability  is  discussed  as  documented  m  the  DCAD  Technical 
Publication  1/77  Achievement  of  Avionic  Reliability  and 
Maintainability  through  integrated  Management  The  evolution 
of  the  strategy  is  reviewed,  the  requirements  of  the  strategy  are 
drscussed  and  the  implementation  of  the  strategy  is  examined 

AWH 


NSO  1BBBS0  Royal  Air  Force  Derehem  (England)  RAF 
Maintenance  Oata  Centre 

reliability  ano  support  data  for  statistical 
EVALUATION 

A  Andrews  In  AGARD  Avionics  Reliability.  Its  Tech  and  Related 
Disciplines  Oct  1979  14  p  (For  primary  document  see 

*80  19519  10  381 
Avail  NTIS  HC  A23/MF  A01 

The  organisation  and  procedures  for  aircraft  data  collection 
using  the  maintenance  data  system,  are  described  together  with 
the  methods  of  data  storage  retrieval,  and  analysis  Various 
applications  of  the  date  as  pari  of  an  integrated  refrabrfrfy 
management  program  are  outlined  The  problems  in  collecting 
and  interpreting  field  data  ara  discussed  and  difficulties  in  relating 
the  data  to  the  reliability  measured  in  the  design  and  development 
stages  of  new  equipment  are  described  AWH 


NS0  19680f  Ministry  of  Defence  London  (England) 

COMPUTER  SIMULATION  MODEL  OF  THE  LOGISTIC 
SUPPORT  SYSTEM  FOR  ELECTRICAL  ENGINEERING  TEST 
EQUIPMENT 

C  J  P  Haynes  In  AGARD  Avionics  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  13  p  (For  primary  document 

see  N80  19519  10  38) 

Avert  NTIS  HC  A23/MF  A01 

A  simulation  model  of  the  existing  logistic  support  system 
for  electrical  engineering  test  equipment,  developed  as  a 
research  tool  for  evaluating  the  adequacy  of  analytical  provisioning 
models  is  described  Two  further  simulations  developed  to  model 
alternative  logistic  support  systems  and  to  compare  these  with 
the  current  maintenance  organization  are  also  described  The 
present  logistic  support  system,  the  development  of  the  three 
simulation  models  and  their  potential  uses  are  discussed 

AWH 


NB0  1BMU  Anne  Research  Coro  Annapolis  Md 

THE  RELIABILITY  IMPROVEMENT  WARRANTY  AND  ITS 
APPLICATION  TO  THE  Ml  MULTINATIONAL  PIOHTER 

PROGRAM 

George  Harrison  In  AGARD  Avionics  Reliability.  Its  Tech  and 
Related  Disciplines  Oct  1979  9  p  (For  primary  document  see 
N80  19519  10  381 
Avill  NTIS  HC  A23/MF  A01 

The  F  16  multinational  lighter  program  is  described,  with 
particular  empheete  on  two  espects  the  development  of  the 
F  18  reliability  improvement  warranty  (RIW)  program,  end  the 
coproduction  agreements  between  the  U  S  end  the  governments 
of  Belgium  Oenmerk  Norway,  end  the  Netherlands  The 
fundamentals  of  an  RIW  procurement  together  with  some  of 
the  venations  that  were  ueed  to  suit  particular  applications,  era 
described  Guidelines  lor  RIW  applicttion  are  presented  AWH 
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39  STRUCTURAL  MECHANICS 

Includes  structural  element  design  and  weight  analysis, 
fat  gue:  and  thermal  stress 

For  applications  see  05  Aircraft  Design,  Testing  and 
Performance  and  18  Spacecraft  Design.  Testing  and 
Performance 


N77  22554#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

FRACTURE  MECHANICS  DESIGN  METHODOLOGY 

Feb  1977  271  p  refs  Partly  in  ENGLISH  and  FRENCH 

Presented  at  the  43d  Meeting  of  the  AGARD  Struct,  and  Mater 
Panel,  London.  28-29  Sep  1976 

(AGARD-CP  221  ISBN  92-835- 1090-X)  Avail  NTIS 
HC  A12/MF  A01 

Papers  concerning  the  application  of  fracture  mechanics  to 
the  design  of  aircraft  are  presented  Several  papers  deal  with 
analyses  for  obtaining  safe-life  fail-safe  aircraft  structures  Design 
concepts  are  highlighted  for  achieving  damage-tolerant  structures. 
For  individual  titles,  see  N77-22555  through  N77-22567 

N77-22655#  Hawker  Siddeley  Aviation  Ltd  ,  London  (England) 
PRACTICAL  APPLICATIONS  OF  FRACTURE  MECHANICS 
TECHNIQUES  TO  AIRCRAFT  STRUCTURAL  PROBLEMS 

W.  G  Heath.  L.  F  Nicholls  (British  Aircraft  Corp ,  London),  and 
W.  T.  Kirkby  (RAE.  Farnborough)  in  AGARD  Fracture  Mech 
Design  Methodology  Feb  1977  22  p  refs  (For  primary  document 
see  N77 -22554  13  39) 

Avail:  NTIS  HC  A12/MF  A01 

Experience  gamed  in  the  UK  in  the  application  of  fracture 
mechanics  techniques  to  problems  arising  in  the  design,  testing 
and  operation  of  aircraft  is  outlined  Design  examples  are  taken 
from  studies  of  crack  behavior  in  stiffened  wing  panels  and  also 
from  pressure  cabin  design,  including  areas  subject  to  combined 
mechanical  and  thermal  stresses.  Problems  of  testing  are  illustrated 
by  reference  to  the  use  of  COD.  and  other  measurements,  in 
residual  strength  tests  to  predict  approach  to  unstable  crack 
growth  Test  data  are  given  which  illustrate  scatter  in  crack 
growth  in  stiffened  panels  In  addition,  the  nature  of  the  difficulties 
that  have  been  encountered  in  applying  fracture  mechanics 
analysis  to  failures  arising  in  aircraft  in  service  is  discussed 

Author 

N77-22556#  Industrieanlagen-Betriebsgesellschaft  m  b  H  . 
Ottobrunn  (West  Germany) 

CRACK  PROPAGATION  AND  RESIDUAL  STATIC 
STRENGTH  OF  TYPICAL  AIRCRAFT  FORGINGS 

Walter  Schuetz  in  AGARD  Fracture  Mech  Design  Methodology 
Feb.  1977  18  p  refs  (For  primary  document  see  N77-22554 

13-39) 

Avail:  NTIS  HC  A12/MF  A01 

A  test  program  was  carried  out  using  nose  landing  gear 
struts  of  7075-T6.  manufactured  to  the  same  drawings,  but  forged 
by  several  forges  in  different  countries.  Cracks  were  introduced 
in  various  sections  of  the  forgings  and  crack  propagation  and 
residual  static  strength  determined  by  test  and  compared  with 
calculations.  It  was  not  possible  to  predict  residual  static  strength 
with  any  accuracy  even  if  an  ASTM-CT  specimen  was  taken 
out  of  the  same  forging  near  the  failure  location.  Crack  propagation 
under  two  realistic  load  sequences  was  highly  irregular  and  could 
not  be  correctly  predicted  using  the  Willenborg  retardation  model 
Also,  scatter  of  the  above  properties  was  much  larger  than  for 
the  sheet  and  plate  specimens  normally  used  for  such  tests. 

Author 

N77-22657#  General  Dynamics/Fort  Worth.  Tex 

APPLICATION  OF  FRACTURE  MECHANICS  TO  THE  F-111 
AIRPLANE 

W.  D  Buntin  in  AGARD  Fracture  Mech  Design  Methodology 
Feb  1977  12  p  refs  (For  primary  document  see  N77-22554 

13-39) 

Avail:  NTIS  HC  A12/MF  A01 

Safe  service  operations  of  critical  steel  components  in  the 
F-111  aircraft  are  assured  by  analyses  and  tests  developed  using 
principles  of  fracture  mechanics  A  unique  flaw  in  a  major  fitting 
which  forms  the  inboard  section  of  the  wing  caused  the  loss  of 
an  airplane  in  flight  Subsequent  analytical  and  experimental 
investigations  are  described  which  thoroughly  investigated  the 
fracture  characteristics  of  all  critical  steel  components  in  the 
airframe  Fracture  analysis  tools  were  developed  and  used  as 


essential  elements  in  interpreting  experimental  data  and  in 
describing  the  ddmage  tolerance  of  the  F-111  fleet  The 
methodology  which  was  evolved  is  compared  with  current  airplane 
damage  tolerance  requirements  Author 

N77-22558#  Northrop  Corp  .  Hawthorne.  Calif  F-5  Technology 
Dept 

NORTHROP/UNITED  STATES  AIR  FORCE  DURABILITY 
AND  OAMAGE  TOLERANCE  ASSESSMENT  OF  THE 
F-5E/F  AIRCRAFT 

S.  R  Murnane.  T  D  Stronge.  and  O  B  Davenport  (Aeronautical 
Systems  Div  .  Wright-Patterson  AFB.  Ohio)  in  AGARD  Fracture 
Mech  Design  Methodology  Feb  1977  33  p  refs  (For  primary 
document  see  N77-22554  13-39) 

Avail:  NTIS  HC  A12/MF  A01 

Fatigue  test  failures  experienced  during  a  complete  airframe 
flight-by-flight  fatigue  test  are  reviewed,  including  the  application 
of  fracture  mechanics  employed  during  resolution  of  these  failures 
Damage-tolerance  analyses  and  specimen  tests  for  other 
primary  structure  are  discussed.  State-of-the-art  analytical  crack 
growth  rate  predictions  for  flight -by- flight  spectra  are  compared 
with  specimen  test  results.  Compliance  of  the  F-5E/F  airframe 
structure  with  the  USAF  damage-tolerance  requirements  is 
discussed,  along  with  recommendations  for  the  application  of 
fracture  mechanics  to  future  aircraft  design.  Author 

N77-22559#  National  Aerospace  Lab  .  Amsterdam  (Netherlands) 

APPLICATION  OF  FRACTURE  MECHANICS  IN  DESIGNING 
BUILT-UP  SHEET  STRUCTURES 

H.  Vlieger  in  AGARD  Fracture  Mech.  Design  Methodology 
Feb.  1977  18  p  refs  (For  primary  document  see  N77-22554 

13-39) 

Avail  NTIS  HC  A12/MF  A01 

Different  analyses  that  are  relevant  to  the  design  of  a  fail-safe 
aircraft  structure  are  discussed  the  static  strength,  the  crack 
initiation  and  propagation  and  the  residual  strength  analyses 
The  application  of  fracture  mechanics  in  the  crack  propagation 
and  residual  strength  analyses  is  given  particular  attention 
Theoretical  results  of  an  investigation  carried  out  in  this  field 
and  verification  of  these  results  by  experiments  are  shown  Finally, 
some  guidelines  for  aircraft  structural  applications  are  pre¬ 
sented.  Author 

N77-22560#  Aeronautica  Macchi  S  p.  A  Varese  (Italy) 

COMPARATIVE  EXPERIMENTAL  OBSERVATIONS  AND 
THEORETICAL  ANALYSIS  OF  THE  PROPAGATION  OF 
FATIGUE  CRACKS 

G  L  DeOtto  in  AGARD  Fracture  Mech  Design  Methodology 
Feb.  1977  21  p  refs  (For  primary  document  see  N77 -22554 

13-39) 

Avail  NTIS  HC  A12/MF  A01 

The  fracture  sections  of  two  primary  structural  elements  that 
failed  during  the  fatigue  tests  on  the  complete  aircraft  are 
examined.  The  building-up  and  propagation  of  the  cracks,  the 
interaction  effect  between  the  various  cracks,  the  validity  of  the 
nondestructive  inspection  methods  and  the  importance  of  the 
test  load  spectrum  are  shown  by  a  microfractography  examination 
of  the  same  sections.  The  assumptions  on  fatigue  striations  are 
verified  and  crack  propagation  experimental  curves  determined 
for  an  appropriate  selection  of  the  inspection  intervals.  The 
experimental  propagation  curves  are  compared  to  the  theoretical 
curves  calculated  by  the  equation  of  Forman  Author 

N77-22661#  Pisa  Univ  (Italy) 

FATIGUE  BEHAVIOUR  OF  CRACKED  STIFFENED  PANELS 

A.  Salvetti  in  AGARD  Fracture  Mech  Design  Methodology 
Feb.  1977  22  p  refs  Sponsored  in  part  by  US  Army  (For 

primary  document  see  N77-22554  13-39) 

Avail  NTIS  HC  A12/MF  A01 

Methods  of  fail-safe  design  of  aircraft  structures  were  studied 
Two  main  objectives  were  the  development  of  methodologies  to 
compute  the  crack  growth  under  fatigue  loading  in  stiffened 
structures  and  the  determination  of  minimum  weight  design 
methodologies  suitable  for  fail-safe  structures  The  K-rate 
relationship  in  stiffened  structures  was  evaluated,  and  the 
methodologies  to  correlate  the  stringer  fatigue  failures  with  the 
crack  length  in  the  sheet  cover  were  investigated  Results  on 
sucfi  topics  based  on  a  large  set  of  experimental  and  theoretical 
data  on  cracked  stiffened  structures  are  presented.  The  problem 
of  designing  minimum  weight  panels  taking  into  account  the 
fail-safe  requirement  was  undertaken  with  reference  to  the  wing 
lower  surface  structure  Using  mathematical  programming,  the 
optimum  distribution  of  resisting  material  between  sheet  cover 


39  STRUCTURAL  MECHANICS 


and  stringers  was  sought  taking  into  account  not  only  the  buckling 
phenomena  connected  with  negative  load  factor  flight  condi 
tions.  but  also  the  fail  safe  requirement  of  the  tail-safe  load  for 
an  assigned  inspection  interval,  with  given  initial  damage  and 
load  spectrum  Author 

N77-22662|  National  Aerospace  tab  Amsteidam  (Netherlands) 

CALCULATION  OF  STRESS  INTENSITY  FACTORS  FOR 
CORNER  CRACKING  IN  A  LUG 

R  J  H  Wanhill  and  C  J  Lof  In  AGARD  Fracture  Mech 
Design  Methodology  Feb  1977  8  p  refs  (For  primary  document 
see  N77  22554  13-39) 

Avail  NTIS  HC  A12/MF  A01 

A  three  dimensional  finite  element  analysis  of  corner  flaws 
in  aircraft  lugs  was  conducted  The  results  were  compared  with 
experimental  calibration  of  the  effective  stress  intensity  factor 
and  previously  suggested  analytical  solutions  Author 

N77-22563#  Societe  Nationaie  Industrielle  Aerospatiale.  Paris 
(France)  Lab  Central 

APPLICATION  OF  FRACTURE  MECHANICS  TO  THE 
SELECTION  OF  ALUMINUM  ALLOYS.  PART  1  [APPLICA¬ 
TION  DE  LA  MECANIQUE  DE  LA  RUPTURE  A  LA  SELEC¬ 
TION  DES  ALLIAGES  D'ALUMINIUM.  1ERE  PARTIE] 

Jacques  Odonco  In  AGARD  Fracture  Mech  Design  Methodology 
Feb  1977  7  p  In  FRENCH  (For  primary  document  see 

N77-22554  13  39) 

Avail  NTIS  HC  AI2/MF  A01 

The  essential  properties  to  guarantee  the  safety,  availability 
and  longevity  of  aircraft  structures  are  considered  These  properties 
consist  of  some  of  the  following  (1)  residual  static  resistance 
of  pre  cracked  test  material:  (2)  sensitivity  to  corrosion  under 
tension.  (3)  resistance  to  fatigue:  and  (4)  protection  against 
corrosion  for  the  maintenance  of  the  structures  Results  acquired 
for  these  different  properties  are  presented  Transl  by  B  8 

N77-22564#  Societe  Nationaie  Industrielle  Aerospatiale.  Pans 
(France).  Lab  Central 

APPLICATION  OF  FRACTURE  MECHANICS  TO  THE 
SELECTION  OF  ALUMINUM  ALLOYS.  PART  2:  RESULTS 
[APPLICATION  DE  LA  MECANIQUE  DE  LA  RUPTURE  A 
LA  SELECTION  DES  ALLIAGES  D'ALUMINIUM. 
2EME  PARTIE:  RESULTATS] 

Claude  Bathias  In  AGARD  Fracture  Mech  Design  Methodology 
Feb  1977  13  p  refs  In  FRENCH  (For  primary  document  see 
N77  22554  13  39) 

Avail  NTIS  HC  A12/MF  A01 

Three  approaches  m  the  application  of  fracture  mechanics 
to  the  selection  of  aluminum  alloys  are  presented,  and  their 
behavior  is  determined  Principal  results  are  shown  and  discussed 
along  with  various  means  of  investigation  Transl.  by  B.B 

N77  22566#  Veremigte  Flugtechmsche  Werke-Fokker  G  m  b  H., 
Bremen  (West  Germany) 

INFLUENCE  OF  ENVIRONMENT  AND  PRODUCTION 
PROCESSES  ON  THE  CRACK  PROPAGATION  BEHAVIOR 
OF  UNSTIFFENED  SHEET 

K  H.  Rendigs  In  AGARD  Fracture  Mech  Design  Methodology 
Feb  1977  14  p  refs  (For  primary  document  see  N77-22554 

13-39) 

Avail  NTIS  HC  A12/MF  A01 

The  fracture  behavior  of  unstiffened  sheet  under  environmental 
and  production  process  influences  was  investigated  to  give 
information  on  how  far  fracture  toughness  properties  established 
under  normal  laboratory  conditions  can  be  transferred  into  practice 
Crack  propagation  properties.  K  sub  c  values  and  residual  strength 
were  established  on  clad  20  mm  thick  sheet  of  aluminum 
alloy  2024  in  naturally  aged  condition  at  a  stress  level  of  88  3 
*  or  -  39  2  N/sq  m  and  under  environmental  and  production 
process  influences  The  environmental  influences  examined  were 
normal  laboratory  conditions  and  continual  wetting  with  artificial 
sea  water  The  production  process  influences  examined  were: 
(1)  stretching  with  a  total  amount  of  stretch  forming  of  13  and 
16  percent  respectively.  (2)  a  bonding  cycle  simulated  in  the 
delivered  condition:  and  (3)  stretching  with  a  total  amount  of 
stretch  forming  of  13  percent  with  following  bonding  cycle. 

Author 

N77-2 2 see#  Messerschmitt  8oelkow  Blohm  G  m  b  H  .  Munich 
(West  Germany) 

PROOF-LOAD  TESTING  ON  300  M  STEEL 

Wolfgang  Geier  and  Karl  0.  Sippel  In  AGARD  Fracture  Mech 
Design  Methodology  Feb  1977  12  p  refs  (For  primary  document 
see  N77  22554  13-39) 

Avail  NTIS  HCA12/MFA01 


As  a  result  of  the  fundamental  considerations  made  on  the 
Proof- Lpad  Procedure,  general  conditions  for  its  basic  applicability 
were  defined  It  was  established  that  the  procedure  is  sufficiently 
safe  for  use  if  the  maximum  operational  load  is  limited  or  the 
safe  crack  growth  interval  is  considered  to  be  a  statistical  value 
The  test  results  proved  that  the  safe  crack  growth  interval  can 
be  determined  theoretically  The  examination  of  the  specific 
proof-load  parameters  provided  new  information  on  the  effects 
and  influence  of  the  test  parameters  on  crack  propagation  and 
residual  strength  The  rate  of  crack  propagation  decreases  with 
increasing  proof-load  in  relation  to  the  operational  load  and  with 
the  proof-load  interval  becoming  smaller.  The  proof-load  conditions 
being  constant,  the  permissible  interval  for  the  transport  aircraft 
load  spectrum  is  greater  than  that  for  the  combat  aircraft  load 
spectrum  Author 

N77-22667#  Air  Force  Systems  Command.  Wright- Patterson 
AFB.  Ohio 

DAMAGE  TOLERANCE  AND  DURABILITY  ASSESSMENTS 
OF  UNITED  STATES  AIR  FORCE  AIRCRAFT 

M  D.  Coffin.  C.  F  Tiffany,  and  R  Bader  In  AGARD  Fracture 
Mech.  Design  Methodology  Feb.  1977  21  p  ref  (For  primary 
document  see  N77-22554  13-39) 

Avail  NTIS  HC  A02/MF  A01 

A  program  to  conduct  damage  tolerance  and  durability 
assessments  of  in-service'  aircraft  to  assure  structural  safety 
and  economic  life  management  is  discussed  The  F-4C/D 
assessment  serves  as  a  classic  example  to  illustrate  the  objectives, 
the  approach,  and  the  results  desired.  The  general  methodology 
associated  with  the  accomplishment  of  the  technical  tasks  is 
presented  and  discussed.  The  modification  and  inspection  program 
resulting  from  this  assessment  is  described.  Author 

N77-2266S#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

SPECIALISTS’  MEETING  ON  ACOUSTIC  FATIGUE  RE 
VIEW 

1976  82  p  In  ENGLISH:  partly  in  FRENCH  Presented  at  the 
43d  meeting  of  the  Struct  and  Mater  Panel.  London.  30  Sep 
1976 

(AGARD-CP  222)  Avail:  NTIS  HC  A05/MF  A01 

Methods  and  facilities  for  investigating  acoustic  fatigue  in 
aircraft  construction  materials  in  NATO  countries  are  summarized 
For  individual  titles,  see  N77-22589  through  N77-22573 

N77-22689#  Industneanlagen-Betriebsgesellschaft  mbH. 
Ottobrunn  (West  Germany). 

REVIEW  OF  ACOUSTIC  FATIGUE  ACTIVITIES  IN  GER¬ 
MANY 

Gerhard  Bayerdoerfer  In  AGARD  Specialists'  Meeting  on  Acoustic 
Fatigue  Rev.  1976  10  p  refs  (For  primary  document  see 

N77-22568  13-39) 

Avail:  NTIS  HC  A05/MF  A01 

Acoustic  fatigue  tests  were  carried  out  on  the  German- 
manufactured  parts  of  the  European  Airbus  A  300  B.  the  shorthaul 
transport  VFW  614,  the  vertical  takeoff  VAK  191,  the  NRCA. 
and  the  Alpha-Jet  aircraft.  Besides  this  project-oriented  work, 
studies  of  a  more  fundamental  nature  were  concerned  with 
technology.  In  addition,  a  number  of  qualification  tests  were 
carried  out  on  spacecraft  such  as  Helios,  Cos  B.  Meteosat  OTS. 
ISEE-B  and  Marots.  Author 


N77-22570#  Aeritalia.  Turin  (Italy). 

REVIEW  OF  ACOUSTIC  FATIGUE  ACTIVITIES  IN  ITALY 

G.  Incarbone  In  AGARD  Specialists'  Meeting  on  Acoustic  Fatigue 
Rev.  1976  3  p  refs  (For  primary  document  see  N77-22568 
13-39) 

Avail:  NTIS  HC  A05/MF  A01 

Theoretical  and  experimental  research  works  were  c6opera- 
tively  carried  out  in  Italy  on  fatigue  phenomena  and  behavior  of 
aeronautical  structures  under  acoustic  loads,  and  research  on 
fracture  mechanics  of  pressurized  space  structures  subjected  to 
acoustic  fatigue.  In  addition,  some  indications  for  new  work  in 
acoustic  fatigue  are  given.  Author 

N77-22671#  Air  Force  Flight  Dynamics  Lab..  Wright- Patterson 
AFB,  Ohio 

REVIEW  OF  ACOUSTIC  FATIGUE  ACTIVITIES  IN  THE 
USA 

A  W  Kolb  In  AGARD  Specialists'  Meeting  on  Acoustic  Fatigue 
Rev.  1976  15  p  refs  (For  primary  document  see  N77-22568 
13-39) 

Avail  NTIS  HC  A05/MF  A01 
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Recent  and  current  some  fatigue  research  and  development 
programs  are  reviewed  The  areas  discussed  include  load  criteria, 
development  of  long  life  sonic  fatigue  design  criteria  for 
weldbonded  and  bonded  structures,  composites  and  honeycomb 
panels  for  high  temperature  application  Recent  advances  and 
planned  programs  m  testing  techniques  are  also  presented  These 
include  the  determination  of  structural  mode  shapes  by  computer 
techniques  and  development  of  a  programmable  high  cycle  fatigue 
testing  system  designed  to  obtain  coupon  specimen  data  to  10 
to  the  ninth  power  cycles  or  above  Finally  proposed  work  is 
presented  Publications  concerning  the  program  discussed  are 
listed  for  further  reference  Author 

N77  22672#  Societe  Nationale  Industrielle  Aerospatiale. 
Toulouse  (France) 

EXPERIMENTAL  SOLUTIONS  OF  ACOUSTIC  FATIGUE 
PROBLEMS  {SOLUTION  EXPERIMENTALE  DE  PROBLEMES 
DE  FATIGUE  ACOUSTIQUE] 

R  Loubet  and  J  Gay  In  AGARD  Specialists  Meeting  on 
Acoustic  Fatigue  Rev  1976  15  p  In  FRENCH  (For  primary 

document  see  N77-22568  13-39) 

Avail  NTIS  HC  A05/MF  A01 

Resonance  under  sinusoidal  excitation  and  dynamic  response 
and  durability  under  hazardous  excitation  were  measured  for 
carbon  and  boron  reinforced  materials  Results  were  compared 
with  the  behavior  of  light  alloy  and  steel  samples  under  the 
same  conditions  Measurements  obtained  during  a  proof  test  on 
a  carbon  fiber  rudder  are  analyzed  and  used  to  estimate  its 
behavior  at  sonic  fatigue  Oamages  to  the  fairings  of  an  operating 
aircraft  rudder  servomechanism  are  investigated  Replacement 
of  the  framework  is  defined  and  justified  Transl  by  A  R  H 

N77-22573#  British  Aircraft  Corp  .  Filton  (England)  Commercial 
Aircraft  Oiv 

REVIEW  OF  ACOUSTIC  FATIGUE  ACTIVITIES  IN  THE 
UNITED  KINGDOM 

D  C  G.  Eaton  In  AGARD  Specialists  Meeting  on  Acoustic 
Fatigue  Rev.  1976  31  p  refs  (For  primary  document  see 

N77  22568  13-39) 

Avail  NTIS  HC  A05/MF  A01 

Typical  airframe  acoustic  fatigue  experience  associated  with 
UK  project  activity  is  presented  Problems  associated  with 
mounting  of  equipment  and  systems  are  considered  An  account 
is  given  of  systematic  studies  of  noise  induced  crack  propagation 
behavior  in  light  alloy  machined  structure  and  related  sub  structure 
Examples  are  presented  of  R  and  D  activities  and  findings  in 
the  airframe,  space  and  nuclear  engineenng  secto-s  Author 

N7B-134B1#  Advisory  Group  for  Aerospace  Research  and 
Development.  Peris  (France). 

USC  OF  GENERAL  FATIGUE  DATA  IN  THE  INTERPRETA¬ 
TION  OF  FULL-SCALE  FATIGUE  TESTS 

W.  Barron  Oct  1977  78  p  refs 

(AGARD- AG-228)  Avail  NTIS  HC  A05/MF  A01 

Strata  concentrations  due  to  load  transfer  through  fasteners 
were  investigated  for  the  case  of  asymmetric  single  shear  of 
the  fasteners  The  breakdown  of  the  applied  loadings  includes 
the  peak-to-peak.  ground-air-ground  variation.  In  load  transfer 
by  fastener  bearing  stresses,  the  low  compressive  loads  may  be 
neglected,  the  local  highest  stresses  varying  from  zero  to  the 
maximum.  Interpretation  of  full-scale  fatigue  results,  either  for  a 
different  loading  or  for  a  slightly  modified  local  design  of  the 
structure,  it  essentially  comparative.  In  order  to  locate  the 
computation  points  within  a  suitable  region  of  the  curves,  the 
stress  concentration  factor  is  multiplied  by  a  damage  adjustment 
factor,  such  that  the  Miner  damage  is  1  for  the  local  failure  of 
the  structure  considered  Author 


N76-10477 #  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

CHARACTERIZATION  OF  LOW  CYCLE  HIGH  TEMPERA¬ 
TURE  FATIGUE  RV  THE  STRAINRANGE  PARTITIONING 
METHOD 

Aug  1978  350  p  refs  In  ENGLISH  and  FRENCH  Presented 
at  the  46th  Meeting  of  the  AGARD  Struct  and  Mater  Panel. 
Aalborg.  Denmark.  11-12  Apr  1978 

(AGARD-CP-243.  ISBN  92  835  0220-5)  Copyright  Avail 
NTIS  HC  A15/MF  A01 

A  number  of  laboratories  in  several  countries  participated, 
each  testing  its  own  materials  of  interest  under  its  own  laboratory 
conditions  to  ensure  that  the  results  obtained  would  provide 
validation  for  a  wide  range  of  aerospace  materials  and  to  ensure 


maximum  usefulness  to  each  participating  laboratory  of  the 
stramrange  partitioning  method  For  individual  titles,  see  N79- 
10478  through  N 79  10494 

N76-10478*#  Case  Western  Reserve  Umv  .  Cleveland,  Ohio 
Dept  of  Mechanical  and  Aeiospace  Engineering 

THE  DEVELOPMENT  AND  APPUCATION  OF  STRAIN 
RANGE  PARTITIONING  AS  A  TOOL  IN  THE  TREATMENT 
OF  HIGH  TEMPERATURE  METAL  FATIGUE 

S.  S  Manson  In  AGARD  Characterization  of  Low  Cycle  High 
Temp  Fatigue  by  the  Stramrange  Partitioning  Method  Aug 
1978  1 1  p  refs  (For  primary  document  see  N79  10477  01  39) 
(Grant  NsG  7035) 

Avail  NTIS  HCA15/MFA01  CSCl  20K 

The  effects  of  frequency,  stress  and  strain  hold  periods  stress 
and  strain  ramping,  creep-fatigue  interspersion.  and  thermome 
chanical  cycling  were  studied  Of  special  interest  was  the 
establishment  of  a  set  of  universalized  life  relations  which  were 
normalized  by  the  ductility  of  the  material  These  relations  together 
with  a  set  of  rules  that  were  devised  for  treating  multiaxiality 
by  the  method,  were,  for  example,  useful  in  predicting  torsion 
behavior,  and  in  particular  in  establishing  a  new  relationship 
between  torsion  and  tension  that  had  previously  not  been 
considered.  They  also  were  useful  m  the  development  of  a 
framework  for  treatment  of  environmental  effects  JAM 

N79- 10479*#  TRW.  Inc  .  Cleveland.  Ohio  Materials  Technology 
Lab 

A  STRAINRANGE  PARTITIONING  ANALYSIS  OF  LOW 
CYCLE  FATIGUE  OF  COATED  AND  UNCOATED  RENE  SO 

C.  S  Kortovich  and  A.  A  Sheinker  In  AGARD  Characterization 
of  Low  Cycle  High  Temp.  Fatigue  by  the  Stramrange  Partitioning 
Method  Aug  1978  23  p  refs  Sponsored  in  part  by  Army 
Air  Mobility  Res  and  Develop  Lab  (For  primary  document  see 
N79-10477  01  39) 

(Contract  NAS3- 17830) 

Avail  NTIS  HC  A15/MF  A01  CSCL  20K 

A  stramrange  partitioning  analysis  was  conducted  on  ultrahigh 
vacuum,  strain-controlled,  low  cycle  fatigue  behavior  of  uncoated 
and  alummide  coated  Rene  80  nickel -base  superalloy  at  1000  C 
(1832  F)  and  871  C  (1600  F)  The  results  indicated  little  effect 
of  coating  or  temperature  on  the  fatigue  resistance  There  was. 
however,  a  significant  effect  on  fatigue  life  when  creep  was 
introduced  into  the  strain  cycles  The  effect  of  this  creep 
component  was  analyzed  in  terms  of  the  method  of  stramrange 
partitioning  Author 

N79- 10460*#  National  Aeronautics  and  Space  Administration 
Lewis  Research  Center.  Cleveland.  Ohio 
STRAINRANGE  PARTITIONING  BEHAVIOR  OF  THE 
NICKEL  BASE  SUPERALLOYS.  RENE  60  AND  IN  100 

G  R  Halford  and  A  J  Nachtigall  In  AGARD  Characterization 
of  Low  Cycle  High  Temp  Fatigue  by  the  Stramrange  Partitioning 
Meif-  •<(  Aug  1978  14  p  refs  (For  primary  document  see 

N79  i  0477  01  39) 

Avail  NTIS  HCA15/MFA01  CSCL  20K 

A  study  was  made  to  assess  the  ability  of  the  method  of 
stramrange  partitioning  (SRP)  to  both  correlate  and  predict  high 
temperature,  low  cycle  fatigue  lives  of  nickel-base  superalloys 
for  gas  turbine  applications  Baseline  data  from  strain-controlled, 
low  cycle  fatigue  tests  were  expressed  in  terms  of  the  PP,  PC, 
CP.  and  CC  partitioned  inelastic  stramrange  versus  life  re¬ 
lationships  for  coated  and  uncoated  Rene  80  at  1 000  C.  Gatorized 
(creep-formed)IN  100  at  760  C.  and  cast  IN  100  at  925  C. 
The  SRP  is  shown  to  correlate  the  cyclic  lives  of  the  baseline 
tests  to  within  factors  of  nearly  two  The  partitioned  stramrange 
versus  life  relationships  for  uncoated  Rene'  80  and  cast  IN  100 
were  also  determined  from  the  ductility  normalized-strainrange 
partitioning  equations.  These  were  used  to  predict  the  cyclic 
lives  of  the  baseline  tests  Predicted  and  observed  cyclic  lives 
agreed  to  within  factors  of  nearly  three  JAM 

N79- 10461#  Pratt  and  Whitney  Aircraft.  West  Palm  Beach. 
Fla  Mechanics  of  Materials  and  Structures  Div 

LOW  CYCLE  FATIGUE  6EHAVIOR  OF  IN  100:  STRAIN 
RANGE  PARTITIONING  METHOD 

M  C.  VanWanderham.  R  M  Wallace,  and  C  G  Annis.  Jr  In 
AGARD  Characterization  of  Low  Cycle  High  Temp  Fatigue  by 
the  Strainrange  Partitioning  Method  Aug  1978  17  p  refs 

(For  primary  document  see  N79- 10477  01-39) 

Avail  NTIS  HC  A15/MF  A01 

The  elevated  temperature  low  cycle  fatigue  of  the  gas  turbine 
disk  alloy  IN  - 100  was  evaluated,  using  the  strainrange  partitioning 
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method  Strainrange  partitioning,  an  advanced  life  prediction 
analysis  procedure,  assumed  that  any  hysteresis  loop  could  be 
represented  by  combinations  of  the  foui  generic  cycle  definitions 
PP  CP.  PC  and  CC  The  first  letter  re.ers  to  the  material  response 
rn  tension  either  plastic  (time  independent)  or  creep  (time 
dependent)  and  the  second  letter  refers  to  materral  response  in 
compression  JAM 

N79  10482#  Office  National  d  Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

APPLICABILITY  OF  THE  SRP  METHOO  AND  CREEP 
FATIGUE  DAMAGE  APPROACH  TO  THE  LCHTF  LIFE 
PREDICTION  OF  IN  100  ALLOY 

J  L  Chaboche.  H  Policella  and  H  Kaczmarek  In  AGARD 
Characterisation  of  Low  Cycle  High  Temp  Fatigue  by  the 
Stratnrange  Partitioning  Method  Aug  1978  20  p  refs  (For 

primary  document  see  N79- 10477  01  39) 

Avail  NTtS  HC  A15/MF  A01 

The  main  objective  was  to  compare  the  actual  capabilities 
of  two  life  prediction  methods  in  the  low  cycle  high  temperature 
regime  (1)  The  simplest  one  was  the  strain  range  partitioning 
which  needed  a  number  of  special  tests  involving  creep  and 
fatigue  interaction,  but  it  was  difficult  to  apply  under  complex 
situations  where  the  inelastic  strain  components  were  small  or 
when  strain  and  temperature  varied  simultaneously  (2)  The  second 
one  was  the  continuous  damage  approach,  which  could  be  applied 
to  the  prediction  of  the  creep  fatigue  interaction  phenomenon, 
by  means  of  pure  fatigue  tests,  pure  creep  tests,  and  corresponding 
damage  equations  The  two  methods  were  evaluated  for  the 
IN- 100  alloy  at  900  and  1000  C  J  A  M 

N 79- 10483#  Cranfield  (nst  of  Technology  Bedfordshire  (England) 
Dept  of  Materials 

STRAINRANGE  PARTITIONING  OF  MAR  M002  OVER  THE 
TEMPERATURE  RANGE  750  DEG  C  1040  DEG  C 

VTA  Aniunes  and  P  Hancock  In  AGARD  Characterization 
of  Low  Cycle  High  Temp  Fatigue  by  the  Strainrange  Partitioning 
Method  Aug  1978  9  p  refs  Sponsored  in  cooperation  with 
the  Min  of  Nacl  de  Invest  Cient  e  Tecnol  (For  primary  document 
see  N79  10477  01  39) 

Copyright  Avail  NT1S  HC  A15/MF  A01 

The  fatigue  behavior  of  a  cast  nickel  base,  superalloy  Mar 
M002  was  studied  in  the  temperature  range  750  1040  C  by 

the  method  of  strainrange  partitioning.  (SrP)  The  four  basic 
strainrange  vs  life  relationships  Nij  delta  epsilon  ij  li  ^  P  or 
C.  j  P  or  C)  were  determined  at  850  and  1040  C  A  marked 
temperature  sensitivity  was  observed,  and  it  was  not  possible 
to  predict  1040  deg  lives  from  850  data  Satisfactory  life  prediction 
could  be  made  by  the  SrP  method  over  limited  temperature 
ranges  Prediction  within  the  range  750  to  850  C.  or  within  the 
range  950  -  1040  C  proved  to  be  satisfactory,  employing  a 
unique  set  of  Nij  delta  epsilon  i|  strainrange  vs  life  relationships 
for  each  temperature  range  J  A  M 

N79-10484#  National  Gas  Turbine  Establishment,  Farnborough 
(England)  Materials  Science  Dept 

THE  LOW  CYCLE  FATIGUE  BEHAVIOR  OF  NIMONIC  90 
AT  ELEVATED  TEMPERATURE 

G.  F  Harris  and  M  J  Weaver  In  AGARD  Characterization  of 
Low  Cycle  High  Temp  Fatigue  by  the  Strainrange  Partitioning 
Method  Aug.  1978  19  p  refs  (For  primary  document  see 

N79  10477  01  39) 

Avail  NTIS  HCA15/MFA01 

High  temperature  strain  controlled  fatigue  data  for  the  wrought 
nickel  base  alloy.  Nimomc  90  are  presented,  together  with  their 
interpretation  based  on  the  concept  of  strain  range  partitioning 
When  this  approach  was  used  to  predict  data  at  650  and  900  C. 
using  those  generated  at  810  C,  the  lives  at  650  C  were  accurate 
to  within  a  factor  of  two  whereas  at  900  C.  actual  test  results 
were  much  less  than  the  predicted  values  The  difficulty 
encountered  when  using  the  partitioning  approach  to  predict  low 
frequency  test  results,  is  discussed  The  data  were  examined  in 
terms  of  stress,  as  opposed  to  strain  and  predictions,  using  a 
stress/ static-creep  data  approach  J  A  M 


N79-10485#  Rolls  Royce  Ltd  .  Derby  (England)  Material 
Services  Lab 

AN  APPLICATION  OF  STRAINRANGE  PARTITIONING  TO 
THE  LOW  CYCLE  HIGH  TEMPERATURE  FATIGUE  UFE 
PREDICTION  OF  WA8PAL0Y 

G  Asquith  and  S  H  Sprinthall  In  AGARD  Characterization  of 
Low  Cycle  High  Temp  Fatigue  by  the  Strainrange  Partitioning 


Method  Aug  1978  13  p  refs  (For  primary  document  see 

N79  10477  01  39) 

Avail  NTIS  HCA15/MFA01 

From  a  lm  ited  senes  of  fully  reversed  strain  controlled  low 
cycle  fatigue  and  cyclic  creep  testing  at  700  C.  the  basic  partitioned 
life  relationships  were  established  It  was  shown  that  from  these 
basic  relationships  reasonable  life  to  failure  prediction  was  possible 
for  more  complex  combined  creep  fatigue  interactions  It  was 
observed  from  the  experimental  test  data  that  there  were  marked 
differences  m  the  mean  stress  levels  generated  for  each  strain 
range  component  and  level  of  inelastic  strain  range  JAM 

N79- 10486#  Laboratono  per  ta  Tecnologia  de*  Material!  Metallic! 
non  Tradizionali.  Milan  (Italy) 

HIGH  TEMPERATURE  LOW  CYCLE  FATIGUE  BEHAVIOR 
OF  CAST  IN738LC  ALLOY 

L  Massarelli  In  AGARD  Characterization  of  Low  Cycle  High 
Temp  Fatigue  by  the  Strainrange  Partitioning  Method  Aug 
1978  5  p  refs  (For  primary  document  see  N79  10477  01-39) 
Avail  NTIS  HC  A15/MF  A01 

The  high  temperature  low  cycle  fatigue  behavior  of  a  nickel 
base  alloy  in  the  cast  condition  was  investigated  by  carrying 
out  tests  under  diametral  strain  controlled  conditions  The  effect 
of  anisotropy  at  diametral  strain,  which  was  especially  marked 
in  the  cast  alloys  owing  to  the  large  gram  size,  was  offset  by 
mounting  the  diametral  extensometer  at  a  position  along  the 
minimum  diameter  section  of  the  specimen  where  Poisson  s  ratio 
assumed  its  mean  value  Cyclic  and  fatigue  tests  under  conditions 
of  constant  amplitude  diametral  strain  and  at  two  different  strain 
rates  were  carried  out  on  IN738LC  alloy  at  the  temperature  of 
850  C  The  results  confirmed  the  repeatability  of  the  tests  carried 
out  JAM 

N79- 10487#  Centre  d  Essai  Aeronaulique.  Toulouse  (France) 
Ingemeur  des  Etudes  et  Techniques  d'Armement 

EVALUATION  OF  THE  STRAINRANGE  PARTITIONING 
APPUED  TO  A  NICKEL  8A8E  WA8PALOY  [COK7W9UTION 
A  L'E VALUATION  DE  LA  METHODE  STRAIN  RANGE 
PARTITIONINS  APPUCATION  A  L'ALUAGE  BASE  NICKEL 
WASPALOY) 

C  Perruchet  In  AGARD  Characterization  of  Low  Cycle  High 
Temp  Fatigue  by  the  Strainrange  Partitioning  Method  Aug 
1978  19  p  refs  In  FRENCH.  ENGLISH  summary  (For  primary 
document  see  N79- 10477  01-39) 

Avail  NTIS  HC  A15/MF  A01 

A  Waspaloys  basic  properties  study  was  completed,  including 
chemical  analysis,  macrographic  and  micrographic  investigations, 
linear  thermal  expansion  coefficient  measurement,  monotonic 
tensile  properties  determination  at  room  and  elevated  temperature 
(up  to  900  c).  and  cyclic  stress-strain  properties  evaluation 
Establishment  of  the  four  basic  life  relationships  of  SRP  was 
completed  at  750  C  the  SRP  method  was  applied  to  a  complex 
strain  cycle  for  two  values  of  total  diametral  strain  corresponding 
to  very  low  cycle  fatigue  lives  (a  few  hundreds  of  cycles)  In 
this  field,  SRP  method  validity  has  appeared  as  excellent,  since 
average  difference  between  predicted  and  tested  values  of  fatigue 
life  was  about  12  5  percent  JAM 


N79-104B8  National  Physical  Lab..  Teddington  I England )  Div 

of  Materials  Applications. 

CREEP  FATIGUE  INTERACTION  IN  ALLOY  IN738LC 

M.  F  Day  and  G.  B.  Thomas  In  AGARD  Characterization  of 
Low  Cycle  High  Temp  Faitgue  by  the  Strainrange  Partitioning 
Method  Aug.  1978  13  p  refs  (For  primary  document  see 

N79-10477  01  39) 

Avail  NTIS  HC  A15/MF  A01 

Low  cycle  fatigue  test  results  on  a  cast  Ni-Cr-base  alloy 
IN738LC  have  shown  that  cycles  containing  tensile  dwell  periods 
have  extended  cyclic  endurances.  The  results  compared  on  total 
inelastic  strain  (hysteresis  strain  loop  width)  fall  into  two  groups. 
HRSC  and  CCCR  cycles,  and  BCCR  and  TCCR  cycles  Strain 
range  partitioning  could  not  be  successfully  applied  in  its  present 
form  to  the  data  produced  Analysis  of  the  data  by  the  method 
proposed  by  Ostergren  gave  cyclic  endurance  predictions  generally 
within  a  factor  of  plus  2  for  all  the  types  of  test  cycles 
employed  at  750  and  850  C.  Use  of  a  simple  fractional  life 
approach  using  the  pp  and  pc  components  to  assess  the  fatigue 
contribution,  and  summed  dwell  times  in  tension  to  assess  the 
creep  contribution,  has  given  predictions  of  similar  accuracy 
Microstructural  examination  revealed  typical  fatigue  failures  in 
specimens  tested  with  HRSC  and  CCCR  cycles  In  specimens 
tested  with  BCCR  end  TCCR  cycles  there  was  a  tendency  to 
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intergranular  creep  damage  which  predominated  at  the  higher 
strain  ranges  m  TCCR  tests  JAW 

N79-104S9#  Air  Force  Materials  Lab.  Wright  Patterson  AFB. 
Ohio 

AN  ANALYSIS  OF  THE  LOW  CYCLE  FATIGUE  BEHAVIOR 
OF  THE  SUPER  ALLOY  RENE  SB  BY  STRAINRANGE 
PARTITIONING 

Jack  M  Hyzak  and  Bernstein  (Systems  Res  Labs.  Dayton.  Ohio) 
In  AGARO  Characterization  of  Low  Cycle  High  Temp  Fatigue 
by  the  Stramrange  Partitioning  Method  Aug  1978  25  p  refs 
(For  primary  document  see  N79- 10477  01-39) 

(Contracts  F33625  76  C  5245.  F33615  76-C-5191) 

Avail  NTIS  HC  A15/MF  A01 

The  applicability  of  stramrange  partitioning  (SRP)  for  predicting 
the  low  cycle  fatigue  (LCF)  behavior  of  the  superalloy  Rene  95 
at  922K  (1200)  was  addressed  A  three  phase  test  plan  in 
described  which  consists  of  baseline  strain  control  testing, 
cyclic  creep  tests  utilizing  load  control  to  strain  limits,  and 
validation  testing  comprised  of  less  conventional  waveforms  The 
data  indicated  that  compressive  strain  hold  cycles  were  more 
damaging  than  tensile  strain  hold  cycles  It  was  also  shown 
that  the  LCF  behavior  of  this  alloy  depends  largely  on  the  time 
m  tension  per  cycle  and  on  the  value  of  the  maximum  tensile 
stress  which  develops  large  biases  during  strain  hold  tests  that 
generated  the  largest  changes  in  the  value  of  the  maximum 
tensile  stress  compared  to  time  independent  behavior  T  A  M 

N79-1O4S0))!  Mar  Test.  Inc  .  Cincinnati.  Ohio 
AN  APPLICATION  OF  STRAINRANGE  PARTITIONING  TO 
COPPER-BASE  ALLOYS  AT  63S  DEG  C 

R  H  Stentz.  J  T  Berlmg.  and  J  B  Conway  In  AGARD 
Characterization  of  Low  Cycle  High  Temp  Fatigue  by  the 
Stramrange  Partitioning  Method  Aug.  1978  20  p  refs  (For 

pnmary  document  see  N79- 10477  01-39) 

Avail  NTIS  HC  A15/MF  A01 

Strain -controlled,  low  cycle,  fatigue  tests  on  two  copper 
alloys.  NARloy  Z  and  1/2  Hard  AMZIRC  were  performed  in 
argon  at  538  C  The  tests  employed  symmetrical  triangular,  strain 
waveforms  at  strain  rates  from  00004  to  01  to  sec  to  the  1 
power  in  addition  to  asymmetrical  strain  waveforms  of  alternating 
fast  and  slow  strain  rates  Partitioned  stramrange  versus  life 
relationships  were  established  for  both  alloys  with  the  Delta 
epsilon  sub  cp  component  of  strain  being  identified  as  the  most 
severely  damaging  in  each  case  The  relationships  for  NARloy  Z 
were  then  used  effectively  to  predict  fatigue  life  values  for  hold 
time  tests  and  for  other  tests  involving  asymmetrical  wave¬ 
forms.  JAM 

N79- 10491))!  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Cologne  (West  Germany) 

8TRAINRANGE  PARTITIONING  APPLIED  TO  Ti  6AI  4V 

H  Nowack  and  J  Vreke  In  AGARD  Characterization  of  Low 
Cycle  High  Temp  Fatigue  by  the  Stramrange  Partitioning  Method 
Aug  1978  12  p  refs  (For  primary  document  see  N79- 10477 

01-39) 

Avail  NTIS  HC  A15/MF  A01 

The  SRP  method  was  applied  at  Ti-6AI-4V  in  a  temperature 
range  where  significant  creep  occured  (450  C)  From  the  tests 
with  HRSC.  TCCR  and  BCCR  cycle  types,  it  was  determined 
that  the  TCCR  and  CCCR  cycles  led  to  alterations  in  the  mean 
stress  level  and  that  the  CCCR  type  reduced  the  crack  initiation 
life  significantly  The  predictions  of  the  SRP  method  for  complex 
cycles  coincided  well  with  the  corresponding  test  results,  when 
the  test  durations  for  the  HRSC.  TCCR.  CCCR.  and  for  the  complex 
cycles  remained  of  the  same  order  of  magnitude  When  the 
testing  time  with  complex  cycles  significantly  increased,  a  deviation 
was  observed  Some  possible  explanations  for  the  observed 
behavior  are  given  JAM 

N79- 10492))!  Bristol  Umv  (England)  Dept  of  Mechanical 
Engineering 

STRAINRANGE  PARTITIONING  IN  CYCLIC  CREEP  OF  A 
1  O  Mo  V  STEEL 

E  G  Ellison  In  AGARD  Characterization  of  Low  Cycle  High 
Temp  Fatigue  by  the  Stramrange  Partitioning  Method  Aug 
1978  19  p  refs  (For  primary  document  see  N79- 10477  01-39) 
Avail  NTIS  HC  A15/MF  A01 

A  1  Cr-Mo-V  ferritic  steel  was  subjected  to  fatigue/creep 
conditions  at  565  C  Most  of  the  data  obtained  were  from  strain 
controlled  tests  with  and  without  hold  periods  Some  load 
controlled  results  were  also  obtained  The  strain  range  partition¬ 


ing  (SRP)  method  for  predicting  lives  at  long  hold  periods,  and 
under  complex  load  cycles,  was  applied  With  this  material,  good 
correlation  of  data  was  obtained  using  the  ductility  normalized 
SRP.  although  even  better  correlation  resulted  when  the  SRP 
method  was  modified  to  take  account  of  the  length  of  the  hold 
period  JAM 

N79-10493j)l  Oak  Ridge  National  Lab.  Tenn  Metals  and 
Ceramics  Div 

EXPERIENCES  IN  THE  USE  OF  STRAINRANGE  PARTITION¬ 
ING  FOR  PREDICTING  TIME  DEPENDENT  STRAIN 
CONTROLLED  CYCLIC  LIFETIMES  OF  UNIAXIAL  SPECI¬ 
MENS  OF  2  1/4  Cr-1  Mo  STEEL  TYPE  31#  STAINLESS 
STEEL  AND  HASTELLOY  10 

C  R  Brinkman.  J  P  Strizak.  and  M  K  Booker  In  AGARD 
Characterization  of  Low  Cycle  High  Temp  Fatigue  by  the 
Stramrange  Partitioning  Method  Aug  1978  18  p  refs  Sponsored 
in  part  by  DOE  (For  primary  document  see  N79- 10477  01-39) 
Avail  NTIS  HCA15/MFA01 

The  concept  of  stramrange  partitioning  was  used  to  estimate 
the  cyclic  life  of  uniaxial  specimens  subjected  to  strain  controlled 
fully  reversed  cycling  at  constant  temperatures  within  the  creep 
range  Strain -time  waveforms  consisted  of  ramp  loading  with 
tension,  or  compression,  or  both  tension  ana  compression  hold 
periods  at  peak  strain  Materials  included  2  1/4  Cr-1  Mo  steel 
in  the  annealed  condition,  solution  annealed  Hastelloy  X.  and 
solution  annealed,  thermally  aged,  or  irradiated  type  316  stainless 
steel  Inelastic  strain  life  relationships  were  either  developed 
directly  from  appropriate  experimental  data  or  obtained  via  the 
ductility  normalization  concept  and  used  with  the  interaction 
damage  rule  Generally  good  agreement  between  experimental 
and  predicted  cyclic  lifetimes  was  found,  although  a  number  of 
uncertainties  were  identified  and  discussed  JAM 

N79-104B4*])f  Pennsylvania  State  Umv  .  University  Park  Dept 
of  Engineering  Science  and  Mechanics 

THE  APPLICATION  OF  STRAINRANGE  PARTITIONING 
METHOD  TO  MULTI  AXIAL  CREEP  FATIGUE  INTERAC 
TION 

S  Y  Zamrik  In  AGARD  Characterization  of  Low  Cycle  High 
Temp  Fatigue  by  the  Stramrange  Partitioning  Method  Aug 
1978  26  p  refs  (For  primary  document  see  N79- 10477  01-39) 
(Grant  NGR- 39  009-034) 

Avail  NTIS  HC  A15/MF  A01  CSCL  20K 

The  method  of  strain  range  partitioning  was  applied  to  a 
series  of  torsional  fatigue  tests  conducted  on  tubular  304  stainless 
steel  specimens  at  1200  F  (649  C)  Creep  strain  was  superimposed 
on  cycling  strain,  and  the  resulting  strain  range  was  partitioned 
into  four  components  (1)  completely  reversed  plastic  shear 
strain,  (2)  plastic  shear  strain  followed  by  creep  strain.  (3)  creep 
strain  followed  by  plastic  strain,  and  (4)  completely  reversed 
creep  strain  Each  strain  component  was  related  to  the  cyclic 
life  of  the  material  The  experimental  procedure  used  to  achieve 
strain  partitioning  is  described,  and  the  torsional  test  results  are 
compared  to  those  obtained  from  axial  tests  The  damaging  effects 
of  the  individual  strain  components  were  expressed  by  a  linear 
life  fraction  rule.  J  A  M 

N79-20409#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

FRACTURE  MECHANICS  DESIGN  METHODOLOGY 

Jan.  1979  236  p  refs  AGARD  lecture  series  presented  at 

Delft.  The  Netherlands.  5-6  Oct.  1978,  Munchen.  Germany. 
9-10  Oct.  1978;  Sacavem.  Portugal.  12-13  Oct  1978 
(AGARD- LS-97;  ISBN-92-835- 1294-4)  Copyright  Avail  NTIS 
HC  A11/MF  A01 

The  state  of  the  art  of  the  application  of  fracture  mechanics 
to  the  fail  safety  and  damage  tolerance  assessment  of  aircraft 
structures  is  examined.  Basic  principles  of  fracture  mechanics 
are  reviewed.  It  is  shown  that  although  damage  assessment 
analysis  has  passed  the  stage  where  tests  were  the  only  means 
to  get  answers  to  pertinent  questions  regarding  crack  growth 
and  residual  strength,  tests  are  still  indispensable.  For  individual 
titles,  see  N79-20410  through  N79-20420 

N79  20410|  Battelle  Columbus  Labs  .  Ohio. 

INTRODUCTION  TO  FRACTURE  MECHANICS 
David  Broek  In  AGARD  Fracture  Mech  Design  Methodology 
Jan  1979  1  p  refs  (For  primary  document  see  N79-20409 

11-39) 

Avail  NTIS  HC  A11/MF  A01 

The  development  of  the  fracture  mechanics  discipline  for 
computing  and  predicting  the  behavior  of  flaws  and  cracks  during 
damage  tolerance  analysis  is  summarized  Topics  discussed  include 
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•tress  intensity  factor,  the  parameter  for  crack  growth  and  fracture, 
plane  stress  and  plane  strain,  toughness  and  residual  strength, 
subcritical  crack  growth,  and  the  energy  release  rate  A  R  H 

N76-20411#  Battelle  Columbus  Labs.  Ohio 

FRACTURE 

David  Broek  In  AGARD  Fracture  Mech  Design  Methodology 
Jan.  1979  15  p  refs  {For  primary  document  see  N79-20409 

11-39) 

Avail:  NTIS  HC  A11/MF  A01 

Because  the  larger  part  of  the  primary  structure  of  large 
civil  aircraft  consists  of  reinforced  thin  plate,  plane  stress  fracture 
is  of  vital  importance  for  all  major  aircraft  components  The 
behavior  of  thin  plates  and  the  analysis  of  plane  stress  fracture 
are  discussed  Plane  stress  behavior  is  more  difficult  to  analyze 
than  plane  strain  behavior  and  has  received  relatively  little  attention 
in  the  literature  Fracture  under  plane  stress  conditions  is  more 
complex  than  plane  strain  fracture,  and  no  rigorous  analysis 
procedures  exist.  However,  for  most  practical  purposes  useful 
engineering  methods  can  provide  approximative  answers  to  plane 
stress  fracture  problems  Plane  stress  and  transitional  fracture 
are  examined.  A  R.H 

N 76-20412#  Industrieanlagen-Betriebsgesellschaft  mbH  .. 

Ottobrunn  (West  Germany) 

FATIGUE  CRACK  GROWTH 

Walter  Schutz  In  AGARD  Fracture  Mech  Design  Methodology 
Jan.  1979  13  p  (For  primary  document  see  N79-20409  11-39) 
Avail  NTIS  HC  A11/MF  A01 

It  is  now  an  established  fact  that  structures  mcy  go  imu 
service  containing  crack-like  manufacturing  defects  However,  only 
in  very  rare  cases  these  cracks  are  so  large  that  immediate 
static  failure  occurs  when  the  first  high  service  loads  occur: 
rather,  it  is  the  service  loads  themselves  which  produce  crack 
growth  starting  either  from  the  small  manufacturing  cracks  or 
from  notches  which  are  unavoidable  in  a  structure  In  the  first 
case,  the  whole  life  of  the  structure  consists  of  crack  growth;  it 
ends  when  the  remaining  cross  section  can  no  longer  sustain 
the  service  loads  and  fails  statically  In  the  second  case,  at  the 
notch  root  a  crack  must  first  be  initiated  which  then  grows  to 
failure  and  the  life  consists  of  the  crack  initiation  and  the  crack 
propagation  phase  In  both  cases,  crack  propagation  and  rts 
calculation  is  therefore  an  important  task  at  least  as  important 
as  the  calculation  of  residual  static  strength  and  much  more 
difficult.  This  is  so  because  fatigue  crack  propagation  is  a  cyclic 
phenomenon  and  is  therefore  much  more  complex  and  difficult 
than  a  static  phenomenon  One  reason  is  the  very  large  number 
of  parameters;  therefore,  experimental  verification  of  calculation 
methods,  hypotheses  etc.  is  very  time-consuming  and  expen¬ 
sive.  Author 

N76-20413#  Northrop  Corp ,  Hawthorne.  Calif  Aircraft 

Group. 

STRESS  INTENSITY  ANALYSIS:  ANALYTICAL  FINITE 
ELEMENT  FOR  SURFACE  FLAWS.  HOLES 

D.  P  Wilhem  In  AGARD  Fracture  Mech  Design  Methodology 
Jan.  1979  19  p  refs  ;7or  primary  document  see  N79-20409 
11-39) 

Avail.  NTIS  HC  A11/MF  A01 

Several  methods  are  available  to  obtain  stress  intensity  for 
developing  cracks  in  structure  where  uniform  loading  and 
symmetric  cracks  prevail.  Unfortunately  in  all  aircraft  structure 
both  loading  (stress)  and  crack  geometries  are  far  from  ideal 
These  factors  combined  with  localized  plasticity  require  the  use 
of  more  sophisticated  means  of  obtaining  stress  intensity  factors. 
Finite  element  analysis,  both  with  and  without  special  cracked 
elements,  can  be  used  to  obtain  stress  intensity  values.  Careful 
attention  must  be  paid  in  modeling  to  account  for  various  factors, 
i.#..  fasteners,  etc.,  which  affect  the  stress  field  In  many  cases 
where  elastic-plastic  behavior  is  evident,  those  finite  element 
programs  with  nonlinear  capability  can  be  effectively  used  to 
compute  J-integral  values  for  use  in  both  fatigue  and  fracture 
studies  One  case  study  presented  involves  a  cutout  in  the  wing 
in  a  highly  stressed  region  the  root  Other  cases  deal  with 
part-through -cracks  at  holes  and  countersinks  and  other  design 
details.  The  use  of  three  dimensional  finite  element  models  to 
obtain  stress  intensities  for  cracks  at  holes  provides  an  opportunity 
to  evaluate  the  merits  of  each  method  of  analysis:  analytical, 
finite  element  and  semi-empirical.  Comparisons  are  presented 
for  several  cases  A.R.H. 

N79-20414#  Douglas  Aircraft  Co .  Inc  .  Long  Beach.  Calif. 

DAMAGE  TOLERANCE  ANALYSIS  OF  REDUNDANT 
STRUCTURES 


T  Swift  In  AGARD  Fracture  Mech  Design  Methodology  Jan 
1979  34  p  refs  (For  primary  document  see  N79-20409  11-39) 
Avail  NTIS  HCA11/MFA01 

A  modern  transport  aircraft  contains  wide  expanses  of  basic 
redundant  structure  which  must  be  designed  with  some  damage 
tolerance  capability.  Reliable  and  economical  analytical  procedures 
are  therefore  required  to  ensure  the  most  efficient  design  which 
will  meet  these  damage  tolerance  requirements  Several  kinds 
of  analytical  approaches  are  described  including  finite-element, 
energy  release  rate,  and  displacement  compatibility  methods  Each 
of  these  methods  can  be  used  to  calculate  the  crack  tip  stress 
intensity  and  stiffener  stress  concentration  factors  necessary  for 
the  damage  tolerance  design  of  stiffened  structure  The  role  that 
stiffeners  play  in  reducing  the  crack  tip  stress  intensity  factor  to 
a  level  which  can  arrest  cracks  after  rapid  propagation  is  described 
The  effects  of  variations  in  geometry  on  the  crack  tip  stress 
intensity  factor,  stiffener  stress,  and  residua)  strength  are 
presented,  including  the  results  of  a  parametric  study  Finally, 
analytical  procedures  are  described  which  account  for  fastener 
nonlinear  shear  displacement  and  the  effects  of  stiffener 
plasticity  Author 

N76-20416#  Battelle  Columbus  Labs  .  Ohio 
FATIGUE  CRACK  GROWTH  ANALYSIS 

David  Broek  In  AGARD  Fracture  Mech  Design  Methodology 
Jan  1979  19  p  refs  (For  primary  document  see  N79-20409 
11-39) 

Avail  NTIS  HC  A1  1/MF  A01 

Basically,  damage  tolerance  means  that  (real  or  assumed) 
cracks  do  not  grow,  within  a  certain  defined  period,  to  a  size 
that  would  cause  loss  of  the  aircraft  at  a  specified  load 
Damage-tolerance  assessment  involves  analysis  of  fatigue  and 
environmentally  assisted  growth  of  an  initial  flaw  under  the 
anticipated  service  loading,  and  the  residual  strength  characteris¬ 
tics  of  the  cracked  structure  In  principle,  present  day  fracture 
mechanics  and  modern  stress  analysis  techniques  permit  the 
prediction  of  residual  strength  characteristics  of  many  structures 
Techniques  for  dealing  with  random  or  quasi-random  service-load 
histories  were  recently  proposed  The  adequacy  of  these  new 
techniques  for  crack  growth  predictions  is  examined  Because 
the  load  spectrum  and  the  stress  history  are  the  most  important 
ingredients  of  a  crack  growth  analysis,  the  development  of  an 
adequate  stress  history  is  discussed.  A  R  M 

N79  20416#  Industneanlagen-Betriebsgesellschaft  mbH. 
Ottobrunn  (West  Germany) 

DESIGN  OF  HEAVY  SECTIONS 

Walter  Schutz  In  AGARD  Fracture  Mech  Design  Methodology 
Jan  1979  11  p  refs  (For  primary  document  see  N79-20409 

11-39) 

Avail  NTIS  HC  A11/MF  A01 

Because  most  highly  loaded  heavy  section  airframe  compo¬ 
nents  are  manufactured  either  from  plate  or  from  forging,  their 
crack  propagation  and  residual  static  strength  properties  are  of 
interest  to  the  designer,  the  certification  authorities,  and  the 
operator.  If  heavy  section  components  are  made  from  plate  their 
final  shape  is  obtained  by  machining-interrupting  the  grain  flow. 
For  many  forgings  the  original  shape  is  hardly  changed  by 
machining  However,  there  may  be  differences  in  gram  flow 
between  individual  forgings.  The  available  fracture  mechanics  data 
of  plate  or  forged  aircraft  materials  are  reviewed,  finally,  some 
qualitative  suggestions  and  quantitative  results  are  given  for  use 
by  the  designer  of  heavy  sections.  A  R  M 

N79-20417#  Industrieanlagen-Betriebsgesellschaft  mbH  . 
Ottobrunn  (West  Germany). 

TREATMENT  OF  SCATTER  OF  FRACTURE  TOUGHNESS 
DATA  FOR  DESIGN  PURPOSES 

Walter  Schutz  In  AGARD  Fracture  Mech  Design  Methodology 
Jan  1979  20  p  refs  (For  primary  document  see  N79-20409 
11-39) 

Avail  NTIS  HC  A11/MF  A01 

The  numerical  values  used  in  fracture  mechanics  calculations 
depend  on  material  properties  Therefore  they  have  an  inherent 
scatter  -  like  all  material  data  For  design  puposes.  this  scatter 
must  be  accounted  for  either  by  safety  factors  or  by  suitable 
statistical  procedures  The  mathematical  procedures  as  such  are 
relatively  simple  and  well  known,  it  is.  however,  a  most  difficult 
question  which  numerical  values  to  use  in  such  a  calculation, 
for  example  for  the  coefficient  of  variation  of  fracture  toughness, 
this  is  so  because  such  numerical  values  are  still  very  scarce, 
as  they  are  much  more  difficult  and  expensive  to  determine 
than,  for  example,  fracture  toughness  values  Also,  fracture 
toughness  may  be  much  more  sensitive  to  slight  variations  in 
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VI 


heat  treatment  than  the  mormal  mechanical  properties;  this  may 
result  in  large  differences  of  fracture  toughness  between  different 
heats  of  a  nominally  identical  material.  Author 

N7S-2041S#  Douglas  Aircraft  Co  ,  Inc..  Long  Beach.  Calif 
DESIGN  Of  REDUNDANT  STRUCTURES 
T  Swift  In  AGARD  Fracture  Mech  Design  Methodology  Jan 
1979  23  p  refs  (For  primary  document  see  N79-20409  1 1-39) 
Avail  NTIS  HC  A11/MF  A01 

The  selection  of  damage  sizes  to  be  used  in  the  design  of 
a  large  commercial  transport  aircraft  is  discussed  Development 
tests  are  described  which  assess  the  capability  of  different 
materials  and  structural  configurations  to  meet  the  selected 
criteria.  Correlation  of  various  analytical  methods  is  shown  for 
varying  degrees  of  damage  for  both  fuselage  and  wing  structural 
arrangements  A  limited  number  of  tests  are  described  which 
verify  the  chosen  inspection  intervals  for  externally  detectable 
damage  after  internal  member  failure  A.R.H 

N 79- 204 19#  Northrop  Corp .  Hawthorne.  Calif.  Aircraft 
Group 

ANALYSIS  OF  AIRCRAFT  STRUCTURE  USING  APR  LIED 
FRACTURE  MECHANICS 

D  P  Wilhem  In  AGARO  Fracture  Mech.  Design  Methodology 
Jan.  1979  17  p  refs  (For  primary  document  see  N79-20409 
11-39) 

Avail  NTIS  HC  A11/MF  A01 

An  aircraft  designed  and  analyzed  for  a  particular  set  of 
usages  is  often  placed  in  a  service  environment  which  is  more 
severe  than  originally  planned.  The  consequence  of  this  occurrence 
is  that  many  design  details  such  as  cutouts,  holes,  etc.,  are 
placed  in  a  spectrum  of  loads  which  result  in  higher  operating 
stresses  In  the  original  full  scale  fatigue  test,  a  different  (design 
usage)  spectrum  is  usually  employed,  and  can  only  indicate  fatigue 
critical  areas  Using  the  finite  element  approach  with  stress 
intensity  values  and  usage  spectra,  estimates  are  made  of  the 
crack  growth  life  for  a  part  through -crack  at  a  cutout  These 
data  are  then  used  to  establish  inspection  intervals  Three  distinct 
spectra  were  developed  to  represent  usage,  and  analytical/ 
experimental  correlation  was  made  for  those  spectra  In  the 
majority  of  cases,  good  agreement  was  obtained  For  these  cases 
where  the  correlation  is  not  good,  refinements  need  to  be  made 
to  the  stress  intensity  solutions  and/or  the  crack  growth  model 
The  reliance  on  more  than  one  method  of  analysis  is  recommended 
for  stress  intensity  evaluation  of  fatigue  and  fracture-critical  areas 
A  comparison  of  the  methods  used  in  determining  crack  growth 
parameters  sometimes  indicates  that  the  added  cost  of  a  more 
complex  technique  is  not  warranted,  particularly  when  parametric 
design  studies  are  involved  The  use  of  a  newer  approach  to 
the  prediction  of  both  fatigue  crack  growth  and  residual  strength, 
employing  a  wide  range  resistance  curve,  is  promising.  Its 
usefulness  in  pinpointing  differences  in  the  cutout  problem  is 
given  A.R.H. 

N7S-20420#  Battelle  Columbus  Labs  .  Ohio 
DAMAGE  TOLERANCE  IN  PRACTICE 

David  Broek  In  AGARD  Fracture  Mech.  Design  Methodology 
Jan.  1979  13  P  refs  (For  primary  document  see  N79-20409 
11-39) 

Avail  NTIS  HC  A 1 1/MF  A01 

Some  practical  aspects  in  the  application  of  damage  tolerance 
criteria  »n  the  design  and  operation  of  aircraft  are  discussed, 
including  the  complete  fracture  control  plan  Rules  issued  by 
various  authorities  specifying  the  required  damage  tolerance  of 
the  airplane  structure  are  reviewed.  The  problem  of  the  applica¬ 
tion  of  safety  factors  is  particularly  from  the  point  of  view  of 
crack-growth  prediction  Because  substantial  testing  is  still 
necessary  (and  also  required  by  the  authorities)  damage  tolerance 
testing  is  examined,  which  offers  a  possibility  for  a  continuous 
updating  of  the  predictions  of  life  expectancy  and  facilitates 
management  decisions  Fleet  monitoring  is  a  logical  extension 
of  the  fracture  control  plan  A.R.H. 

N 79-20421 1  Advisory  Group  for  Aerospace  Research  and 
Development.  Pahs  (France) 

SELECTION  OF  STRUCTURAL  ANALYSIS  COMPUTER 
PROGRAMS 

L  V  Andrew  and  I  C  Taig  Jan  1979  25  p  refs  Presented 
at  (he  47th  Struct  and  Mater  Panel  Meeting.  Florence.  Sep. 
1978 

(AGARD  R  670  ISBN-92-835-1305  3)  Avail  NTIS 

HC  A02/MF  A01 

The  technical  and  administrative  course  of  action  in  selecting 
computer  programs  are  presented  For  individual  titles,  see 
N79 -20422  through  N79-20423 


N7S-20422#  Rockwell  International  Corp .  Downey.  Calif. 
ROCKWELL  INTERNATIONAL'S  SUBCOMMITTEE  FOR 
COMPUTERISED  STRUCTURAL  ANALYSIS 

L  V  Andrew  In  AGARD  Selection  of  Struct.  Anal  Computer 
Programs  Jan.  1979  p  1-10  refs  (For  primary  document  see 
N79  20421  11-39) 

Avail  NTIS  HC  A02/MF  A01 

How  the  Ad-Hoc  SCSA  scoped  the  task  of  evaluating  the 
computer  programs,  how  it  developed  the  basis  for  its  evaluations 
and  recommendations  and  how  it  presents  tables  that  define 
the  grading  system  that  emerged  are  described.  The  compilation 
of  the  final  report  which  still  serves  as  a  guide  for  the  permanent 
SCSA  formed  in  1974  was  examined  The  SCSA  formed  ASKA 
and  NASTRAN  Configuration  Control  Boards  to  control  the 
maintenance  and  development  of  the  programs.  The  function  of 
these  boards  in  certification  of  the  computer  programs  and  the 
function  of  the  SCSA  in  Rockwell  Group  Services  Project  reviews 
are  discussed.  Some  recommendations  are  made  to  those  who 
must  select  computer  programs  from  those  that  are  available. 

S.E.S. 

N79-20423#  British  Aerospace  Aircraft  Group.  Wart  on  (England) 

SELECTION  CRITERIA  FOR  STRUCTURAL  ANALYSIS 
PROGRAM 

I.  C.  Taig  In  AGARD  Selection  of  Struct.  Anal.  Computer 
Programs  Jan.  1979  p  11-19  (For  primary  document  see 
N79-20421  11-39) 

Avail;  NTIS  HC  A02/MF  A01 

A  procedure  to  help  the  user  make  the  best  selection  of 
structural  analysis  programs  is  presented.  A  procedure  is  discussed 
which  includes  the  following  three  stages  (1)  initial  screening; 
(2)  format  assessment;  (3)  management  decision  S.E.S. 

N79  21469#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur- Seine  (France) 

STRUCTURAL  FATIGUE  HANDBOOK.  VOLUME  2: 
CAUSES  AND  PREVENTION  OF  DAMAGE.  CHAPTER  7: 
SURFACE  DAMAGE  MECHANICS  [MANUEL  SUR  LA 
FATIGUE  DES  STRUCTURES.  VOL  2.  CAUSES  ET 
PREVENTION  DE  L'ENDOMMAGEMENT.  CHAPITRE  7. 
ENDOMMAGEMENT  MECANIQUE  DE  LA  SURFACE] 

W  G.  Barrois  Dec  1978  122  p  refs  In  FRENCH 
(AGARD-MAN-10;  ISBN-92-835-2105-6)  Copyright  Avail 
NTIS  HC  A06/MF  A01 

Practical  aspects  of  various  of  structural  surface  fractures 
are  reviewed  and  compared.  These  processes  can  be  at  the 
origin  of  defects  or  of  the  final  rupture  by  fatigue  or  stress 
corrosion  under  the  influence  of  loads  applied  during  use  Such 
damages  are  provoked  by  flaws  in  heat  treatment,  rectification 
in  grinding,  wear,  fatigue  from  rolling,  and  from  contact  or  sliding 
friction  as  well  as  from  abrasion,  the  erosion  by  liquid  or  solid 
particles  or  cavitation.  Despite  apparent  differences,  the  elementary 
processes  of  these  fracture  modes  present  a  real  uniformity  and 
involve  an  initial  fatigue  phase  by  repeated  plastic  deformations. 
On  a  microscopic  scale,  corresponding  alternate  constraints  involve 
the  detachment  of  particles  in  each  of  these  processes  It  is 
shown  that  the  essential  act  of  corrosion  is  limited  by  the  oxidation 
of  residue  in  laboratory  tests,  but  can  have  a  more  complex 
effect  in  actual  structures  in  use  or  over  very  long  periods  of 
time.  Trans!  by  A.R.H. 

N7S- 23449#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

BONDED  JOINTS  AND  PREPARATION  FOR  BONDING 

Mar  1979  317  p  refs  Lecture  series  presented  at  Oslo. 

2-3  Apr.  1979,  and  the  Hague.  5-6  Apr  1979;  proposed  for 
presentation  at  Wright -Patterson  AFB,  Ohio.  16-17  Oct  1979 
(AGARD-LS-102;  ISBN-92-835-13134)  Avail  NTIS 
HC  A14/MF  A01 

The  following  topics  are  discussed:  (1)  operational  experience 
with  adhesive  bonded  structures;  (2)  interfacial  fracture  mechanical 
aspects  of  adhesive  bonded  joints;  (3)  analysis  and  design  of 
adhesive  bonded  joints;  (4)  behavior  of  adhesive  bonded  joints 
under  cyclic  loading;  (5)  the  nature  of  adhesion  mechanisms 
and  the  influence  of  surface  treatments  on  the  behavior  of  bonded 
toints;  (6)  failures  in  adhesively  bonded  structures;  (7)  surface 
preparation  -  the  key  to  bondment  durability;  and  (8)  nondestruc¬ 
tive  testing  of  adhesive  bonded  joints  For  individual  titles,  see 
N79-23450  through  N79-23457 

N79-23460#  Royal  Netherlands  Aircraft  Factories  Fokker. 
Schiphol-Oost.  Technological  Centre 

OPERATIONAL  EXPERIENCE  WITH  ADHESIVE  BONDED 
STRUCTURES 
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Rob  J  Schliekelmann  In  AGARD  Bonded  Joints  and  Preparat  \ 
for  Bonding  Mar  1979  30  p  refs  (For  primary  document  se». 
N79  23449  14  39) 

Avail  NTIS  HC  A14/MF  A01 

A  survey  is  given  of  the  operational  experience  with  adhesive 
bonded  structures  in  military  and  civil  aircraft  In  view  of  the 
widely  different  qualifications  of  these  experiences,  from  highly 
favourable'  through  very  unfavourable  .  an  introduction  is  given 
to  the  various  problem  areas  that  caused  service  troubles  The 
objective  is  to  develop  full  understanding  of  the  principle  causes 
of  possible  failures  and  to  define  ways  and  means  to  achieve 
fully  reliable  bonded  joints,  that  will  play  in  the  future  an  even 
more  important  role  than  today  G  Y 

N79-23461#  Propellants,  Explosives  and  Rocket  Motor  Establish¬ 
ment.  Waltham  Abbey  (England) 

INTERFACIAL  FRACTURE  MECHANICAL  ASPECTS  OF 
ADHESIVE  BONDED  JOINTS 

A  J  Kinloch  In  AGARO  Bonded  Joints  and  Preparation  for 
Bonding  Mar  1979  15  p  refs  (For  primary  document  see 

N79  23449  14  39) 

Avail  NTIS  HC  A14/MF  A01 

Interfacial  locus  of  failure  focuses  attention  on  interfacial 
fracture  mechanical  considerations  Mechanisms  of  environmental 
failure  are  reviewed  and  techniques  are  considered  for  estimating 
and  increasing  the  service-lifetimes  of  bonded  components 
Particular  emphasis  is  given  to  the  contribution  from  the 
application  of  continuum  fracture  mechanics  concepts  to  the  study 
of  environmental  attack  on  adhesive  joints  G.Y 

N79  23452#  Utah  Umv  ,  Salt  Lake  City.  Dept  of  Mechanical 
and  Industrial  Engineering 

ANALYSIS  AND  DESIGN  OF  ADHESIVE  BONDED  JOINTS 

K  L  DeVries  and  G  P  Anderson  (Thiokol  Corp )  In  AGARD 
Bonded  Joints  and  Preparation  for  Bonding  Mar  1979  25  p 
refs  (For  primary  document  see  N79  23449  1 4-39) 

Avail  NTIS  HC  A14/MF  A01 

A  brief  summary  outline  of  the  standard  test  methods  that 
are  in  common  usage  is  presented  A  short  development  of 
adhesive  fracture  mechanics  is  presented  The  use  of  fracture 
mechanics  for  cohesive  systems  is  well  established  and  proved 
to  be  a  very  useful  design  toof  A  number  of  specific  cases  are 
treated  Several  recent  studies  demonstrated  how  the  principles 
of  fracture  mechanics  may  be  used  to  provide  insight  into  specific 
problems  A  variety  of  test  geometries  were  examined  analytically 
or  numerically.  These  along  with  several  test  methods  and  the 
type  of  useful  parameters  they  yield  are  discussed  Analytical 
and  numerical  techniques  were  developed  to  use  these  parameters 
to  predict  strength  and  optim>2e  the  design  adhesive  joints 
Specific  examples  of  application  in  the  aerospace  elastomer, 
medical,  dental  and  other  technologies  are  presented  G  Y 


N 79- 23453#  General  Oynamics/Fort  Worth.  Tex  Materials 
Research  Lab 

BEHAVIOR  OF  ADHESIVELY  BONDEO  JOINTS  UNDER 
CYCLIC  LOADING 

John  Romanko  In  AGARD  Bonded  Joints  and  Preparation  for 
Bonding  Mar  1979  42  p  refs  (For  primary  document  see 

N79  23449  14  39) 

Avail  NTIS  HC  A14/MF  A01 

The  state  of  the  art  in  determining  the  fundamental 
mechanisms  of  fatigue  degradation  in  structural  adhesive  joints 
and  in  identifying  the  dominant  fatigue  mechanisms  with  the 
service  environmental  regimes,  including  cyclic  mechanical  loads, 
temperature  and  humidity,  is  presented  The  scope  involves  an 
m-depth  assessment  of  fatigue  mechanisms  and  failure  modes 
primarily  in  adhesively  bonded  metal/metal  joints  over  the  range 
of  loads  and  environmental  conditions  experienced  by  modern 
high  performance  aircraft  Analytical  and  experimental  stress 
analysts  methods  are  described  The  joints  are  analyzed  to  describe 
the  stress/stram  distributions  developed  within  the  adhesive 
interlayer  by  load/environmental  fatigue  conditions  Joint  fatigue 
to  various  stages  of  joint  life  are  examined  for  degradation 
mechanisms  The  development  of  methodology  for  predicting  the 
necessary  service  life  of  adhesively  bonded  joints  is  outlined 

G  Y 

N 79  23454#  Douglas  Aircraft  Co.  Inc.  Long  Beach,  Calif 

FAILURES  IN  ADHESIVELY  BONDED  STRUCTURES 

Edward  W  Thrall.  Jr  In  AGARD  Bonded  Joints  and  Preparation 
for  Bonding  Mar  1979  89  p  refs  (For  primary  document  see 
N79  23449  14  39) 


(AF  Proj  486U) 

Avail  NTIS  HC  A14/MF  A01 

The  Primary  Adhesively  Bonded  Structure  Technology 
(PABST)  program  was  undertaken  to  validate  the  bonded  joint 
with  tests  and  analyses  The  program  structural  tests  conducted 
to  compare  the  strength  of  bonded  joints  to  the  classical 
riveted  design  are  presented  The  tests  were  conducted  to 
determine  allowables  for  static,  fatigue,  and  damage  tolerance 
(crack  growth)  Also  presented  are  the  analytical  methods  for 
predicting  the  bond  line  strength  characteristics  The  analyses 
were  found  to  match  the  test  results  G  Y 


N79  23466#  Institut  fuer  Angewandte  Materialfoischung  der 
Fraunhoffer-Gesellschaft  e  V .  Bremen  (West  Germany) 

THE  NATURE  OF  ADHESION  MECHANISMS  AND  THE 
INFLUENCE  OF  SURFACE  TREATMENTS  ON  THE  BEHAV 
IOUR  OF  BONDED  JOINTS 

Walter  Brockmann  In  AGARD  Bonded  Joints  and  Preparation 
for  Bonding  Mar  1979  23  p  refs  (For  primary  document  see 
N79  23449  14  39) 

Avail  NTIS  HC  A14/MF  A01 

The  following  topics  are  discussed  (1)  physical,  chemical 
and  mechanical  bonding  mechanisms.  (2)  surface  treatment  and 
bonding  durability,  and  (3)  techniques  for  surface  properties  G  Y 

N79  234S6#  Boeing  Commercial  Airplane  Co  .  Seattle.  Wash 

SURFACE  PREPARATION:  THE  KEY  TO  BONDMENT 
DURABILITY 

J  Corey  McMillan  In  AGARD  Bonded  Joints  and  Preparation 
for  Bonding  Mar  1979  30  p  refs  (For  primary  document  see 
N79-23449  14-39) 

Avail  NTIS  HC  A14/MF  A01 

A  correlation  between  the  variable  service  performance  of 
bondments  employing  the  1 20  C  during  modified  epoxy  adhesives 
and  the  varability  of  production  acid  etch  surface  preparation 
processes  is  developed  using  stressed  environmental  durability 
test  methods  This  variability  requires  special  procedures  for  control 
in  the  acid  etch  processing,  but  may  be  precluded  by  incorporation 
of  phosphoric  acid  anodizing  into  the  processing  sequence 
Phosphoric  acid  anodizing  is  shown  to  produce  consistent, 
environmentally  durable  bondments  A  test  program  comparing 
the  environmental  durability  of  the  acid  etch  with  the  phosphoric 
acid  and  anodized  surface  preparation  process  under  various 
exposure  and  loading  conditions  is  reviewed  G  Y 

N79  23467#  Royal  Netherlands  Aircraft  Factories  Fokker 
Schiphol-Oost 

NON  DESTRUCTIVE  TESTING  OF  ADHESIVE  BONDED 
JOINTS 

Rob  J  Schliekelmann  In  AGARD  Bonded  Joints  and  Preparation 
for  Bonding  Mar  1979  57  p  refs  (For  primary  document  see 
N79  23449  14  39) 

Avail  NTIS  HC  A14/MF  A01 

With  the  increased  interest  in  the  use  of  adhesive  bonded 
joints  in  structural  applications  the  importance  of  a  reliable 
nondestructive  evaluation  is  growing  Requirements  for  application 
of  nondestructive  testing  of  bonded  joints  are  discussed  Available 
methods  are  presented  with  their  capabilities  and  limitations 

G  Y 

N79- 23458#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

MANUAL  ON  STRUCTURAL  FATIGUE.  2:  CAUSES  AND 
PREVENTION  OF  DAMAGE.  7:  MECHANICS  OF  SURFACE 
DAMAGE  [MANUEL  SUR  LA  FATIGUE  DES  STRUCTURES. 
2:  CAUSES  ET  PREVENTION  DE  L’ENDOMMAGEMENT 
7:  ENDOMMAGEMENT  MECANIQUE  DE  LA  SURFACE] 
W  G  Barrois  Dec  1978  122  p  refs  In  FRENCH 
(AGARD  MAN-IO(Fr).  ISBN  92-835-2105-6)  Avail  NTIS 
HC  A06/MF  A01 

The  process  and  practical  aspects  of  various  causes  of  the 
fracture  mechanics  of  structural  surfaces  which  can  be  the  source 
of  failure,  final  rupture  or  stress  corrosion  cracking  during  service 
are  reviewed  and  compared  Corrosion  constitutes  the  most  rspid 
mode  of  surface  deformation,  shortens  the  initiation  phase  of 
fatigue  cracks,  and  severely  decreases  the  service  life  of  struct  rral 
members  The  same  harmful  effects  are  caused  by  the  surface 
decarbunzation  of  steels  during  thermal  treatment,  rectification 
during  grindings,  changes  in  a  contact  or  sliding  friction,  and 
wear  during  service  The  fatigue  of  the  surface  layer  of  rollers, 
wheels,  ball  bearings,  and  roller  tracks  is  an  important  cause  of 
crack  initiation.  Erosion  and  cavitation  corrosion  also  initiate  the 
elementary  processes  of  fracture  mechanics  Transl  by  A  R  H 


39  STRUCTURAL  MECHANICS 


N71334M#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France). 

TECHNICAL  EVALUATION  REPORT  OF  THE  SPECIALISTS 
MEETING  ON  CHARACTERIZATION  OF  LOW  CYCLE  HIGH 
TEMPERATURE  FATIGUE  BY  THE  STRAINRANGE  PARTI 
TIONING  METHOD 

J  M  Drapier  (Fabrique  Nationals  Herstal.  Belgium)  and  M  H 
Hirschberg  (NASA  Lewis  Res  Center)  Jul  1979  14  p  refs 

(AGARD-AR- 130.  ISBN-92-835- 1 328-2)  Avail  NTIS 

HC  A02/MF  A01 

The  ability  of  the  Strainrange  Partitioning  Method  SRP  was 
evaluated  to  correlate  the  creep-fatigue  behavior  of  gas  turbine 
materials  and  to  predict  the  creep  fatigue  life  of  laboratory 
specimens  subjected  to  complex  cycling  conditions  A  reference 
body  of  high  temperature  creep  fatigue  data  which  can  be  used 
in  the  evaluation  of  other  SRP  and  low  cycle  high  temperature 
fatigue  predictive  techniques  was  provided  M  M  M 

N80- 10632#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

USE  OF  COMPUTER  STRUCTURAL  PROGRAMS  FOR  THE 
DYNAMIC  ANALYSIS  OF  SATELLITES  STRUCTURES 

R  Barboni  (Rome  Umv  )  and  G  Morelli  (Compagnia  Nazionale 
Aerospaziale.  Rome)  Aug  1979  17  p  refs  Presented  at  the 

4th  Struct  and  Mater  Panel  Meeting.  Florence.  Sep  1978 
(AGARD  R  680  ISBN  92  835- 1335  5)  Avail  NTIS 

HC  A02/MF  A01 

The  essential  aspects  of  computer  programs  for  structural 
analysis  are  analyzed  along  with  the  dynamic  problems  of 
satellites  Possible  future  trends  are  outlined,  and  the  meaningful 
features  in  dynamic  structural  computer  programs  are  pre¬ 
sented  F.O  S. 

N 80*19872#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France) 

DAMPING  EFFECTS  IN  AEROSPACE  STRUCTURES 

Oct  1979  193  p  refs  In  ENGLISH  and  FRENCH  Meeting 

held  in  Williamsburg.  Va  .  2-3  Apr.  1979 

(AGARD  CP  277  ISBN  92  835  0244  2)  Avail  NTIS 

HC  A09/MF  A01 

Mathematical  models,  vibration  tests,  and  predictions  of 
structural  damping  are  discussed  in  terms  of  aerospace  problems 
where  structural  damping  plays  a  basic  role  Topics  addressed 
include  numerical  modelling  of  structures  to  account  for  internal 
damping,  spacecraft  damping  considerations  in  structural  design, 
damping  problems  in  acoustic  fatigue,  and  damping  effects  in 
joints  and  riveted  specimens.  For  individual  titles,  see  N80- 19573 
through  N80  19584  AWH 

N80-19673#  National  Aerospace  Lab .  Amsterdam  (Netherlands) 

MATHEMATICAL  FORMULATION  OF  DAMPING  FOR 
STRUCTURAL  RESPONSE  ANALYSIS 

H  H.  Ottens  In  AGARD  Damping  Effects  in  Aerospace  Struct 
Oct.  1979  10  p  refs  (For  primary  document  see  N80  19572 

10-39) 

Avail  NTIS  HC  A09/MF  A01 

A  survey  of  damping  models  that  are  commonly  used  in 
the  structural  response  analysis  of  aerospace  structures  is 
presented.  The  various  damping  models  are  evaluated  with 
respect  to  the  required  knowledge  of  structural  damping,  the 
mathematical  complexity  and  the  accuracy  of  the  calculated 
response  The  survey  is  limited  to  linear  damping  models  and 
models  which  represent  lightly  damped  structures  are  highlight¬ 
ed  AWH 

N 80  1 9674#  Southampton  Univ  (England)  Dept  of  Aeronautics 
and  Astronautics. 

PREDICTION  OF  THE  STRUCTURAL  DAMPING  OF  A 
VIBRATING  STIFFENED  PLATE 

Denys  J  Mead  In  AGARD  Damping  Effects  in  Aerospace 
Struct  Oct.  1979  15  p  refs  (For  primary  document  see 

N80-19572  10-39) 

Avail  NTIS  HC  A09/MF  A01 

The  sources  of  energy  dissipation  in  a  vibrating  stiffened 
plate,  typical  of  a  fuselage  stringer  skin  structure  are  outlined 
For  a  particular  specimen,  the  principal  source  was  identified  as 
the  riveted  joints  attaching  the  skin  to  the  stringer  These 
undergo  oscillating  tension/ compression  loads  (in  the  direction 
of  the  rivet  axis)  when  the  plate  vibrates  An  experiment  to 
measure  the  basic  damping  characteristic  of  a  single  riveted 
joint  loaded  harmonically  is  described  The  non-linearity  of  the 
damping  was  demonstrated,  as  was  the  effect  of  an  air 
pumping  mechanism  in  the  joint  The  results  of  the  experiment 
were  used  to  predict  the  damping  of  a  riveted  stringer  skin 


structure  containing  many  such  joints  The  predicted  damping  is 
compared  with  the  value  actually  measured  The  results  are  of 
the  same  order  of  magnitude,  but  the  numerical  difference 
highlights  the  difficulties  involved  in  undertaking  such  damping 
studies  AWH 

N80- 19676#  Genoa  Umv  (Italy)  Istituto  di  Scienza  delle 
Costruziom 

NUMERICAL  MODELLING  OF  STRUCTURES  TO  ACCOUNT 
FOR  INTERNAL  DAMPING 

Riccardo  F.  Baldacci.  Alfred  Corsanego.  and  Andrea  Del  Grosso 
In  AGARD  Damping  Effects  in  Aerospace  Struct  Oct  1979 
9  p  refs  (For  primary  document  see  N80- 19572  10-39) 

Avail  NTIS  HC  A09/MF  A01 

Various  numerical  analysis  techniques  are  examined  concern¬ 
ing  the  inclusion  of  the  structural  damping  effects  from  the  point 
of  view  of  representing  the  structural  behaviour  by  means  of 
finite  element  models  The  consequences  of  assuming  some  of 
the  more  popular  damping  models  are  discussed  in  terms  of 
the  solution  algorithms  Uncoupling  techniques  that  are  only 
approximate  when  the  structural  models  possess  a  nonproportional 
damping  matrix  are  emphasized  and  criticized  Various  diagonaliza- 
tion  schemes  are  presented  for  the  damping  matrix  and  emphasis 
is  given  to  the  evaluation  of  the  errors  involved  in  the  computa¬ 
tion  AWH 

N80-19679#  British  Aerospace  Aircraft  Group.  Brough  (England) 
SOME  RECENT  MEASUREMENTS  OF  STRUCTURAL 
DYNAMIC  DAMPING  IN  AIRCRAFT  STRUCTURES 

E  J.  Phillips  In  AGARD  Damping  Effects  in  Aerospace  Struct 
Oct  1979  15  p  refs  (For  primary  document  see  N80- 19572 
10-39) 

Avail  NTIS  HC  A09/MF  A01 

Values  of  structural  damping  obtained  during  a  flutter 
investigation  of  a  strike  aircraft  in  several  wing  store  configurations, 
in  which  the  wings  were  excited  by  impulses  at  the  wing  tips 
are  presented  A  vibration  test  on  a  large  underwing  pylon  mounted 
pod  during  which  three  suspensions  were  represented,  and  a 
vibration  test  on  a  box  section  shelf  mounted  on  antivibration 
mounts  are  described  During  the  flutter  investigation  the  structural 
damping  was  determined  from  the  time  decay  of  filtered 
accelerometer  signals  In  the  vibration  tests,  the  test  items  were 
excited  sinusoidally  and  damping  was  obtained  from  accelerometer 
response  curves  at  resonance  A  W  H. 


N80- 19677#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Reumfahrt.  Goettingen  (West  Germany)  Inst,  fuer 
Aeroelastik 

EFFECT  OF  STRUCTURAL  DAMPING  ON  THE  DYNAMIC 
RESPONSE  OF  SPACECRAFT 

M  Degene r  In  AGARD  Damping  Effects  in  Aerospace  Struct 
Oct.  1979  19  p  refs  (For  primary  document  see  N80- 19572 
10-39) 

Avail  NTIS  HC  A09/MF  A01 

The  effect  of  structural  damping  on  the  dynamic  response 
of  spacecraft  structures,  especially  satellites,  is  investigated. 
Special  regard  is  given  to  the  influence  of  intermodal  damping 
coupling  and  of  a  nonlinear  damping  behaviour.  Results  of  dynamic 
tests  on  satellite  structures  are  studied  A  method  is  presented 
to  determine  the  dynamic  response  of  a  spacecraft  structure, 
taking  into  account  the  nonlinear  damping  behaviour  by  means 
of  a  numerical,  iterative  procedure  based  on  modal  data.  A.W  H 


N80-19678*#  Jet  Propulsion  Lab..  California  Inst,  of  Tech  . 
Pasadena. 

SPACECRAFT  DAMPING  CONSIDERATIONS  IN  STRUC¬ 
TURAL  DESIGN 

B  K  Wada  and  D.  T  DesForges  In  AGARD  Damping  Effects 
♦n  Aerospace  Struct  Oct.  1979  18  p  refs  (For  primary  document 
see  N80- 19572  10  39) 

(Contract  NAS7-100) 

Avail  NTIS  HC  A09/MF  A01 

The  role  of  damping  m  the  prediction  of  spacecraft  struc¬ 
tural  responses  and  loads,  and  in  the  structural  design  of 
spacecrafts  is  discussed  The  methods  used  to  incorporate  damping 
in  the  structural  analysis  are  summarized  and  some  experiences 
and  procedures  relating  to  damping  in  recent  spacecraft  design 
are  discussed  Methods  for  modal  testing  and  the  experimental 
determination  of  damping,  the  use  of  discrete  dampers,  and  the 
estimation  of  payload  response  are  studied  A  collection  of 
damping  data  for  recent  spacecraft  and  related  hardware  is 
provided  in  the  appendix  A  W  H 
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NM  1*S7t#  Rome  Untv  (Italy}  Scuola  d'lngegnena 
Aerospaztale 

VIBRATION  DAMPING  ON  SAN  MARCO  SATELLITES: 
RESULTS  AND  COMMENTS 

Carlo  Arduini  and  Alessandro  Agneni  In  AGARD  Damping 
Effects  in  Aerospace  Struct  Oct  1979  15  p  refs  (For  primary 
document  see  N80- 19572  10  39) 

Avail  NTIS  HC  A09/MF  A01 

The  damping  data  from  dynamic  tests  of  the  San  Marco 
structures  is  surveyed  The  typical  trend  of  the  damping  coefficient 
to  decrease  with  frequency  is  confirmed  However,  there  is  no 
clear  evidence  of  significant  variations  with  the  input  level  This 
feature  is  discussed  in  terms  of  the  limits  of  the  half  power 
method  K  L 

N80 19680#  Pohtecnico  di  Milano  (Italy)  Istituto  di  Ingegneria 
Aerospatiale 

DAMPING  PROBLEMS  IN  ACOUSTIC  FATIGUE 

Vittorio  Giavotto.  Marco  Born,  and  Giorgio  Cavallim  (Pisa  Umv  ) 
In  AGARD  Damping  Effects  in  Aerospace  Struct  Oct  1979 
11  p  refs  (For  primary  document  see  N80  19572  10-39) 

Avail  NTIS  HC  A09/MF  A01 

Damping  information  necessary  for  the  fatigue  design  of 
wideband  noise  excited  structures  is  identified  Damping 
mechanisms  are  considered  and  damping  test  results  are  presented 
for  stiffened  panels  typical  of  aerospace  structures  The  need 
for  models  capable  of  accurately  estimating  damping  effects  is 
emphasized  K  l 

N80  19581#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Stuttgart  (West  Germany)  Inst  fuer 
Bauweisen  und  Konstruktionsforschung 
DYNAMIC  DAMPING  INVESTIGATIONS  ON  COMPOSITES 
H  Georgi  In  AGARO  Damping  Effects  in  Aerospace  Struct 
Oct  1979  20  p  refs  (For  primary  document  see  N80- 19572 
10-39) 

Avail  NTIS  HC  A09/MF  A01 

Characteristic  regularities  and  data  from  a  series  of  damping 
measurements  on  fiber  reinforced  composite  materials  and 
structures  are  presented  Experiments  were  carried  out  mainly 
on  natural  frequencies  of  lateral  vibrations  in  free  decay  and 
forced  excitation  Tests  included  composite  materials  with 
reinforcement  by  boron,  carbon,  glass,  and  synthetic  fibers, 
structural  components,  sandwich  and  I-beams;  and  composite 
structures  such  as  rotor  blades  Experimental  parameters 
considered  were  amplitude,  temperature,  vibration  mode, 
frequency,  air  pressure,  aspect  ratio,  and  fiber  orientation  Dynamic 
response  properties  of  several  composites  were  compared  by 
means  of  a  simple  linear  oscillation  model  with  spring,  mass, 
and  damping  values  corresponding  to  the  composite  data  The 
structural  damping  of  a  wing  box  and  a  wind  turbine  blade  was 
compared  with  the  damping  of  the  respective  structural 
element  Numerical  extrapolations  of  the  damping  behavior  of 
beams  differing  from  experimental  configurations  in  fiber 
orientation,  air  pressure,  etc  are  discussed  K  L 


encountered  in  the  industrial,  mechanical,  electrical,  and  naval 
and  aerospace  construction  sectors  is  reviewed  Particular 
attention  is  given  to  the  development  of  models  of  structural 
dynamics,  and  a  viscoelastimeter  as  well  as  the  transfer  of 
information  to  industries  interested  in  developing  new  products 
using  glass  fiber  reinforced  composites  and  high  temperature 
materials  such  as  glasses  and  ceramics  Specific  applications 
are  cited  to  demonstrate  the  effectiveness  of  the  techniques 
used  Transl  by  A  R  H 

N 90  19584#  Istituto  di  Tecnologia  Aerospaziale.  Rome  (Italy) 

DAMPING  EFFECTS  IN  JOINTS  AND  EXPERIMENTAL 
TESTS  ON  RIVETED  SPECIMENS 

Luigi  Balts  Crema.  Antonio  Castellam.  and  Alfonso  Nappi  ISIAJ 
Marchetti)  In  AGARD  Damping  Effects  m  Aerospace  Struct 
Oct  1979  17  p  refs  (For  primary  document  see  N80  19572 

10-39) 

Avail  NTIS  HC  A09/MF  A01 

The  importance  of  dynamic  damping  is  highlighted  with 
emphasis  on  the  effect  of  riveted  joints  on  energy  dissipation 
The  state  of  the  art  in  the  field  of  joint  damping  is  illustrated 
with  reference  to  several  theories  on  damping  mechanisms  Results 
of  tests  carried  out  on  specimens  with  riveted  joints  are 
discussed  K  l 


N 80-19582#  Air  Force  Materials  Lab.  Wright -Patterson  AFB. 
Ohio. 

VISCOELASTIC  DAMPING  IN  USAF  APPLICATIONS 

0  I  G  Jones.  J  P  Henderson,  and  L  C  Rogers  (AFFDL. 
Wright -Patterson  AFB.  Ohio)  In  AGARD  Damping  Effects  in 
Aerospace  Struct.  Oct  1979  24  p  refs  (For  primary  document 
see  N80  19572  10 -39) 

Avail  NTIS  HC  A09/MF  A01 

The  use  of  viscoelastic  damping  technology  for  vibration 
control  in  the  United  States  Air  Force  is  reviewed  The  potential 
payoff  in  improved  performance  and  maintainability  of  vibration 
critical  systems  such  as  large  flexible  spacecraft  structures,  digital 
electronics  systems,  and  rotating  jet  engine  components  is  very 
high  KL 


N80  195S3#  Societe  METRAVIB.  Ecully  (France) 

REPORT  ON  THE  USE  OF  ABATEMENT  TECHNIQUES  FOR 
PROBLEMS  RELATED  TO  VIBRATIONS  AND  NOISE  [BILAN 
SUR  LA  MISC  EN  OEUVRE  DE  TECHNIQUES  D'AMORTIS- 
SCMENT  POUR  DES  PROBLEMS*  LIES  AUX  VIBRATIONS 
ET  AU  BRUIT) 

8.  Duperray  and  L  Gaudnot  In  AGARD  Damping  Effects  in 
Aerospace  Struct  Oct  1979  9  p  In  FRENCH  (For  primary 

document  see  N80- 19572  10-39) 

Avail  NTIS  HC  A09/MF  A01 

The  10  year  history  of  METRAVIB  involvement  in  using 
viscoelastic  materials  to  solve  the  vibration  and  noise  problems 
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N77- 19630#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  I  France} 

ARTIFICIAL  MODIFICATION  OF  PROPAGATION  MEDIA 

H  J  Albrecht,  ed.  (FGAN.  Wachtberg-Werthhoven,  Germany) 
Jan  1977  189  p  refs  Conf  Proc.  of  the  Electromagnetic 

Wave  Propagation  Panel  Specialists'  Meeting.  Brussels. 
26-29  Apr  1978 

(AGARD-CP-192;  ISBN-92-835-1234-1)  Avail  NTIS 
HC  A09/MF  A01 

A  study  concerning  the  modification  of  the  atmospheric  region 
as  a  propagation  medium  is  presented  Other  areys  of  discussion 
were:  11)  anthropogeneous  changes  to  non-iontzed  media.  (2) 
to  ionized  media  by  electromagnetic  waves,  and  (3)  to  ionized 
media  by  chemical  substances  For  individual  Mies,  see  N77 
19531  through  N7 7  19547 

N77- 19631|  Schule  fuer  Wehrgeophysik.  Fuerstenfeldbruck 
(West  Germany) 

NON-IONISED  PROPAGATION  MEDIA  WITH  ARTIFICIALLY 
MOOIFIBO  PRECIPITATION  CHARACTERISTICS 

E  Kleinjung  In  AGARD  Artificial  Modification  of  Propagation 
Media  Jan  1977  10  p  refs  (For  primary  document  see 

N77  19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 

Deviations  of  the  meteorological  characteristics  important  for 
propagation  calculations  of  artificially  influenced  precipitation  and 
fog  are  discussed  A  comparison  is  made  between  the  deviations 
and  conditions  as  they  occur  in  nature  Areas  of  application  are 
indicated  Author 

N77-19632#  Hamburg  Univ  (West  Germany)  Meteorologisches 
Inst. 

MAN-MADE  MODIFICATION  OF  CLEAN-AIR  PROPAGA* 
TION  CONDITIONS  (VHF  TO  EHF ) 

H  Jeske  In  AGARD  Artificial  Modification  of  Propagation  Media 
Jan,  1977  5  p  refs  (For  primary  document  see  N77- 19530 

10-42) 

Avail  NTIS  HC  A09/MF  A01 

Dispersions  of  man-made  media  in  the  atmosphere  (radar 
chaff,  gases,  aerosols)  or  direct  modification  of  the  refractive 
index  field,  especially  characterized  by  its  vertical  gradient,  ducts 
and  reflecting  layers  are  studied  The  use  of  radar  chaff  is  well 
defined;  other  admixtures  are  less  studied  under  operational 
conditions.  As  typical  examples  for  an  alteration  of  the  environmen¬ 
tal  conditions  the  meteorological  situation  durmg  large  forest 
fires  and  the  suppression  of  evaporation  by  monomolecular  films 
on  water  surfaces  is  considered  Above  a  forest  'or  other)  fire  a 
subnormal  refraction  layer  is  formed.  The  reduction  of  evaporation 
diminishes  the  thickness  of  the  permanent  existing  evaporation 
duct  over  sea  and  therefore  its  extensive  influence  on  microwave 
propagation.  The  influence  of  the  clear,  non-ionized.  atmosphere 
on  radio  wave  propagation  some  100  GH2  is  s  immarized,  and 
relevant  propagation  parameters  are  indentified.  Author 

N77- 196331  Siemens  A  G..  Munich  (West  Germany). 

REVIEW  ON  COMMUNICATION  ASPECTS  OF  CHAFF- 
PRODUCEO  SCATTER  PROPAGATION 

E.  Lampert  In  AGARO  Artificial  Modification  of  Propagation 
Media  Jan.  1977  10  p  refs  (For  primary  document  see 

N77  19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 

With  chaff  a  cloud  of  many  dipoles  released  into  the  air 
communication  channels  especially  for  over  the  horizon  links  is 
established  Air  communication  channels  are  described,  with 
emphasis  placed  on  the  average  scatter  cross  section  of  the 
clouds  with  respect  to  the  length  of  the  dipoles  and  their 
distribution  in  space  The  lifetime,  fading  frequency  and  coherence 
bandwidth  of  the  channel  are  estimated  using  aerodynamic  data 
from  literature  A  comparison  of  the  path  loss  of  the  chaff  channel 
with  that  of  a  troposcatter  channel  lifetime  of  the  chaff  channel 
is  restricted  to  less  than  one  hour  Author 

N77-19634#  Mainz  Umv  (Wast  Germany)  Inst  fuer 
Mefeoroiogte 

OIBCUSBION  OF  ARTIFICIAL  FOG  MODIFICATION 
Gottfned  Heenel  In  AGARD  Artificial  Modification  of  Propagation 
Media  Jan  1977  3p  refs  (For  primary  document  see  N7  7- 19630 
10  42) 

Avail  NTIS  HC  A09/MF  A01 


Microphysical  effects  of  artificial  fog  modification  are 
discussed  Budget  considerations  ere  included  Fog  particles  were 
divided  into  classes  of  particles  of  almost  equal  size  in  dry  state 
as  well  as  equal  chemical  composition  and  structure  in  dry  state 
The  total  extinction  coefficient  or  absorption  coefficient  is  given 
as  the  sum  of  the  extinction  or  absorption  coefficients  of  the 
classes  Author 

N77-19636#  Clermont-Ferrand  Univ  (France) 

ARTIFICIAL  MODIFICATION  OF  THE  AIR  MICROBTRUC- 
TURE  INSIDE  CLOUDY  OR  SIMPLY  MOIST  STRATIFIED 
LAYERS 

R  Serpolay  M  Andro  (Umv  de  Bretagne  Occidentale.  I  U  T  de 
(.orient.  France),  and  S  Godard  In  AGARD  Artificial  Modification 
of  Propagation  Media  Jan.  1977  13  p  refs  (For  primary 

document  see  N77- 19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 

A  project  in  the  field  of  warm  fog  modification  was  presented 
The  method  proposed  two  means;  (II  as  seeding  agent,  a 
poly  electrolyte  chemically  extracted  and  prepared  from  seaweeds; 
sodium  alginate,  and  (2)  for  dispersing  adequately  the  chemical 
finely  ground  (mean  particulate  size;  30  micrometers)  Results 
and  conclusions  are  included.  Author 


N77- 19636#  Office  of  Telecommunications.  Boulder.  Colo 

IONOSPHERIC  MODIFICATION  INDUCED  BY  HIGH 
POWER  HF  TRANSMITTERS;  POTENTIAL  FOR  COM¬ 
MUNICATION  AND  PLASMA  PHYSICS  RESEARCH 

W  F  Utlaut  In  AGARD  Artificial  Modification  of  Propagation 
Media  Jan  1977  4p  refs  (For  primary  document  see  N77- 19530 
10-42) 

Avail  NTIS  HC  A09/MF  A01 

High  power.  HF.  ground  based  radio  transmitters  were  used 
to  intentionally  modify  the  electron  temperature  and  density  in 
the  ionosphere  since  1970  Transmitting  facilities  having  power 
aperture  products  of  the  order  of  10.000  MW  M  squared  were 
used,  and  they  provided  a  power  density  in  the  F  region  of  a 
few  tens  of  microwatts  per  square  meter  Observations  were 
obtained  using  a  facility  which  used  an  18  dBl  gam  ring  array 
antenna  fed  with  as  much  as  2MW  average  power,  to  produce 
the  ionospheric  modification.  It  was  shown  that  the  modified 
region  acts  as  a  significant  radio  scatterer  to  radio  frequencies 
at  least  as  high  as  UHF.  It  was  possible  to  demonstrate  a 
potential  usefulness  of  ionospheric  modification  for  telecom¬ 
munication  purposes  It  was  also  shown  that  ionospheric 
modification  and  a  significantly  large  scatterer  in  the  ionosphere 
was  produced  with  relatively  low  power  and  simple  antennas  - 
a  few  hundred  kilowatts  and  dipole  antennas.  Author 


N77-19637#  Rice  Univ..  Houston,  Tex. 

THE  HEATING  EXPERIMENT  AT  ARECIBO 

W  E  Gordon  and  H  C  Carlson  (Texas  Univ.  at  Dallas.  Richardson) 
In  AGARD  Artificial  Modification  of  Propagation  Media  Jan. 
1977  lip  refs  (For  primary  document  see  N77- 19530  10-42) 
Avail  NTIS  HC  A09/MF  A01 

The  ionized  atmosphere  over  the  Arecibo  Observatory  was 
illuminated  by  HF  waves  in  the  frequency  range  5-12  MHz  with 
an  incident  power  density  of  1 1 .000  watts  per  square  meter  at 
the  bottom  of  the  ionosphere,  resulting  in  (a)  normal  absorption 
producing  fractional  changes  in  electron  temperature  of  a  few 
10*s  percent  near  and  just  below  reflection  height  for  0  and  X 
modes,  and  (b)  anomalous  absorption  with  plasma  waves 
enhanced  by  a  few  orders  of  magnitude  when  the  frequency  of 
the  incident  wave  matches  the  local  plasma  frequency  This 
condition  is  achieved  for  ordinary  mode  polarization,  but  the 
extraordinary  wave  is  reflected  in  the  ionosphere  before  the 
matching  is  achieved.  Thus,  plasma  water  instabilities  are  excited 
by  0-mode  waves  only  Author 

N77-19638#  White  Sands  Missile  Range.  N  Mex 
A  REVIEW  OF  VHF/UHF  SCATTERING  FROM  A  HEATED 
IONOSPHERIC  VOLUME 

J  Minkoff  and  I.  Weissmen  In  AGARD  Artificial  Modification 
of  Propagation  Media  Jan.  1977  21  p  refs  (For  primary 

document  see  N77- 19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 

It  was  observed  that  an  ionospheric  volume  in  the  F -layer 
subjected  to  high  power  HF  illumination  becomes  an  effective 
scattering  medium  for  radio  signals  in  the  VHF/UHF>frequency 
range  The  experimental  results  are  representative  of  a  field  - 
aligned  scattering  geometry  for  which  the  first  such  observations 
of  VHF/UHF  scattering  from  a  heated  ionospheric  volume  are 
presented.  Two  distinct  and  markedly  dissimilar  scattering  modes 
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are  observed  center  line  and  plasma  line  scattering  Center  line 
scattering  is  observed  at  the  transmitted  radar  frequency  f:  plasma 
line  scattering  is  observed  as  a  pair  of  sidebands  at  f  f  or  - 
F  sub  H  where  F  sub  H  is  the  heater  frequency  Center  line 
scattering  is  highly  aspect  sensitive  with  respect  to  the  direction 
of  the  geomagnetic  field.  B;  plasma  line  scattering  is  bound  to 
be  much  less  aspect  sensitive,  if  at  all  By  means  of  bistatic 
measurements  it  is  determined  that  center  line  scattering  takes 
place  from  field  aligned  irregularities  The  longitudinal  scale  size 
of  the  irregulanties.  L.  is  found  to  be  greater  than  the  maximum 
antenna  diameter.  85'  Because  of  fundamental  limitations 
imposed  by  the  spatial  resolution  capability  of  the  measurement 
system  no  more  exact  estimate  for  L  is  possible  Author 

N77- 19639#  Max-Planck-lnstitut  fuer  Aeronomie.  Lindau  Uber 
Northeim  (West  Germany) 

ON  THE  IONOSPHERIC  MODIFICATION  EXPERIMENT 
PROJECTED  AT  MPI  LINDAU:  SCIENTIFIC  OBJECTIVES 

P  Stubbe  and  H  Kopka  In  AGARD  Artificial  Modification  of 
Propagation  Media  Jan  1977  lip  refs  (For  primary  document  see 
N77  19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 

An  ionospheric  modification  experiment  to  be  carried  out 
near  Tromso.  Norway  is  described  The  scientific  objectives  include 
(a)  the  study  of  parametric  instabilities  using  the  EISCAT 
incoherent  scatter  system  (b)  nonlinear  electromagnetic  wave 
propagation  effects,  in  relation  to  the  polar  electrojet.  (c) 
determination  of  certain  parameters  of  aeronomie  interest,  (d) 
modification  of  natural  polar  electrojet  instabilities,  and  (e) 
extension  of  the  diagnostic  capabilities  of  the  EISCAT  incoherent 
scatter  facility  Author 

N77-19640#  Max-Planck-lnstitut  fuer  Aeronomie.  Lindau  Uber 
Northeim  (West  Germany) 

ON  THE  IONOSPHERIC  MODIFICATION  EXPERIMENT 
PROJECTED  AT  MPI  LINDAU:  PRACTICAL  REALIZA¬ 
TION 

H  Kopka.  P  Stubbe.  and  R  Zwick  In  AGARD  Artificial 
Modification  of  Propagation  Media  Jan.  1977  7  p  refs  (For 
primary  document  see  N77- 19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 

The  technical  design  of  the  ionospheric  modification  experi¬ 
ment  is  outlined  The  heating  facility  consists  of  10  100  kW 
transmitters,  feeding  into  arrays  of  5  x  6  crossed  dipoles.  There 
are  three  such  arrays  to  cover  the  frequency  range  2.75  - 
800  MHz  Author 

N77-19541#  Stanford  Univ..  Calif  Radioscience  Lab 

MODIFICATION  OF  THE  PROPAGATION  CHARACTERIS¬ 
TICS  OF  THE  IONOSPHERE  (AND  THE  MAGNETOSPHERE) 
BY  INJECTION  INTO  THE  MAGNETOSPHERE  OF  WHIST- 
LER  MOOE  WAVES 

R.  A.  Helliwell.  J  P  Katsufrakis.  and  P.  A.  Bernhardt  In  AGARD 
Artificial  Modification  of  Propagation  Media  Jan.  1977  8  p 

refs  (For  primary  document  see  N77- 19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 

A  technique  for  modifying  the  electrical  properties  of  the 
lower  ionosphere  is  described.  Electromagnetic  waves  in  the 
whistler- mode  frequency  range  are  used  to  precipitate  energetic 
electrons  into  the  D  and  E  regions  Advantage  is  taken  of  the 
amplifying  properties  of  the  magnetosphere  which  can  increase 
the  power  density  of  a  whistler-mode  wave  by  three  orders  of 
magnitude  During  and  after  the  amplification  process,  energetic 
electrons  are  scattered  in  pitch  angle  producing  an  increase  in 
the  particle  flux  that  is  absorbed  by  the  ionosphere  Author 

N77-19642*#  National  Aeronautics  and  Space  Administration. 
Goddard  Space  Flight  Center.  Greenbelt.  Md 

LOW  FREQUENCY  ELECTRIC  FIELD  VARIATIONS  DURING 
HF  TRANSMISSIONS  ON  A  MOTHER- DAUGHTER 
ROCKET 

T  J  Rosenberg  (Maryland  Univ..  College  Park).  M  C.  Maynard. 
J.  A  Holtet,  N  0.  Ka  risen.  A  Egeland.  T  Moe  (Bergen  Univ . 
Norway),  and  J  Troim  (Norwegian  Defence  Res.  Estab .  Kjeller) 
In  AGARD  Artificial  Modification  of  Propagation  Media  Jan. 
1977  lip  refs  Sponsored  by  the  Royal  Norwegian  Council 
for  Scientific  and  Industrial  Res.  Prepared  in  cooperation  with 
Oslo  Univ.  (For  primary  document  see  N77-19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 

HF  wave  propagation  experiments  were  conducted  on 
Mother- Daughter  rockets  in  the  polar  ionosphere  Swept  frequency 
transmissions  from  the  Mother,  nominally  covering  the  range 


from  0  5  to  5  M  Hz  in  both  CW  and  pulse  modes,  are  received 
by  the  Daughter  In  the  most  recent  rocket  of  the  senes,  the 
Mother  also  contained  an  AC  electric  field  spectrometer  covenng 
the  frequency  range  from  10  Hz  to  100  kHz  in  four  decade 
bands  The  low  frequency  response  of  the  ionosphere  with  respect 
to  waves  emitted  from  the  onboard  HF  transmitter  is  examined 

Author 

N77- 19643#  Max- Planck  Institut  fuer  Extraterrestnsche  Physik. 
G arching  (West  Germany). 

MODIFICATION  OF  IONIZED  MEDIA  BY  CHEMICAL 
SUBSTANCES:  A  REVIEW  OF  PHYSICAL  PROCESSES 

G  Haerendel  In  AGARD  Artificial  Modification  of  Propagation 
Media  Jan  1977  15prefs(For  primary  document  see  N77-1 9530 
10-42) 

Avail  NTIS  HC  A09/MF  A01 

Chemical  releases  and  artificial  and  natural  modification 
processes  are  briefly  surveyed  and  summarized  Author 

N77-19644#  Boston  Univ.,  Mass  Dept,  of  Astronomy 

SPATIAL-TEMPORAL  DEVELOPMENT  OF  MOLECULAR 
RELEASES  CAPABLE  OF  CREATING  LARGE-SCALE 
F  REGION  HOLES 

Michael  Mendillo  and  Jeffrey  M  Forbes  (Boston  College)  In 
AGARD  Artificial  Modification  of  Propagation  Media  Jan.  1977 
8  p  refs  (For  primary  document  see  N77- 19530  10-42) 

*  Contract  F19628-75-C-0044) 

Avail:  NTIS  HC  A09/MF  A01 

Diffusion  in  an  exponetial  atmosphere,  with  and  without 
chemical  loss  processes  for  the  diffusing  substance,  and  for  a 
variety  of  possible  release  heights  and  solar  cycle  conditions  is 
under  study  Since  the  amounts  of  material  capable  of  injection 
into  the  F- region  are  under  most  projected  circumstances,  much 
less  than  the  1  ton/second  of  exhaust  ejected  by  the  Setum  V 
second  stage  engines  during  the  Skylab  launch,  a  thorough  analysis 
of  the  diffusion  process  was  done  for  any  prediction  of  the 
types  of  smaller  holes  which  can  be  created.  To  a  first  approxima¬ 
tion.  the  rate  of  decrease  of  electrons  at  any  particular  time 
and  distance  from  the  release  point  is  proportional  to  the 
instantaneous  concentration  of  the  diffusing  substance.  The  results 
for  diffusion  of  molecular  hydrogen  (one  of  the  highly  reactive 
molecules  capable  of  creating  F-region  holes)  shows  that  chemical 
loss  by  atomic  oxygen  severely  affects  the  expansion  of  the 
released  gas  by  creating  a  chemical  sink  in  the  lower  thermo¬ 
sphere  which  competes  with  diffusion.  Author 

N77- 19645*#  Stanford  Univ..  Calif.  Radioscience  Lab 
CHEMICAL  DEPLETION  OF  THE  IONOSPHERE 
P.  A.  Bernhardt.  A.  V.  DaRosa,  and  C.  G.  Park  In  AGARD 
Artificial  Modification  of  Propagation  Media  Jan.  1977  16  p 

refs  Sponsored  in  part  by  NSF  (For  primary  document  see 
N77  19530  10-42) 

(Contract  NAS8-31769;  Grant  NGR -05 -020-001) 

Avail  NTIS  HC  A09/MF  A01 

A  theoretical  study  of  the  chemical  and  gas  dynamical 
processes  resulting  from  the  release  of  reactive  gases  into  the 
daytime  ionosphere  is  discussed.  Only  point  releases,  such  as 
from  an  explosion  or  a  pulsed  jet,  are  considered  Some  scientific 
uses  of  the  artificial  reduction  of  the  ionospheric  plasma  are 
considered.  Author 

N77-19646#  Leicester  Univ.  (England) 

SOME  EFFECTS  OF  A  HIGH  ALTITUDE  BARIUM  RELEASE 
ON  THE  PROPAGATION  CHARACTERISTICS  OF  HF 
RADIOWAVES 

T.  B.  Jones  and  C.  T.  Spracklen  In  AGARD  Artificial  Modification 
of  Propagation  Media  Jan.  1977  7  p  refs  Sponsored  by  the 
Procurement  Executive  Ministry  of  Defence  (For  primary  document 
see  N77-19530  10-42) 

Avail:  NTIS  HC  A09/MF  A01 

The  effect  that  the  electron  density  changes  produced  by 
the  chemical  release  have  on  the  propagation  of  HF  radiowave s 
is  studied.  Some  of  the  disturbances  observed  dunng  the  release 
of  a  Barium  cloud  at  a  hight  of  175  km  over  the  South  Uist 
range  in  the  UK  are  reported.  Author 

N77-19647#  Atomic  Weapons  Research  Establishment. 
Aldermaston  (England). 

MODIFICATION  OF  THE  IONOSPHERE  BY  BARIUM  ION 
CLOUDS 

A.  J.  Baxter  In  AGARD  Artificial  Modification  of  Propagation 
Madia  Jan.  1977  10  p  refs  (For  pnmary  document  see 

N77  19530  10-42) 

Avail  NTIS  HC  A09/MF  A01 
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Ttw  typat  of  approximation  used  to  moM  tha  development 
of  ion  cloud*  *ro  discussed.  and  t*f*r*nc*  is  mad*  to  tha 
•onoaphahc  paramotar*  that  wan  extracted  horn  tha  experi- 
niants.  An  ion  cloud  was  viewed  dinctty  up  tha  gaomapnauc 
Raid  Ime*  Tha  chanctaristic*  of  tha  ion  cloud  as  it  paaaad 
through  ns  development  phasas  ara  quita  marked  and  an 
interruption  to  tha  propagation  path  ot  a  aubaidisiy  expenmem 
was  obsarvad  at  tha  tuna  of  tha  onsat  of  structure  in  tha  barium 
cloud.  Tha  optical  observations  an  dtscussad  and  conclusion* 
mada  on  tha  form  of  ionospheric  modal  that  was  used  to  daacrib* 
tha  phenomena.  Perfect  coupling  to  the  E  layer  was  explored 

Author 
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43  EARTH  RESOURCES 

Includes  lemote  sensing  of  earth  resources  by  aircraft 
and  spacecraft  photogrammetry  and  aerial  photography 
For  instrumentation  see  35  Instrumentation  and 
Photography 


N78-19687#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  < France) 

APPLICATIONS  OF  REMOTE  SENSING  TO  OCEAN 
SURVEILLANCE 

Sep  1977  277  p  refs  In  ENGLISH  and  FRENCH  AGARD 

Lecture  Series  presented  at  Oslo.  3  4  Oct  197  7  Den  Helder 
Netherlands  6  7  Oct  1977  Rome  11  12  Oct  1977 
(AGARD  LS  88  ISBN  92  835  0202  7)  Avail  NTIS 

HC  A13/MF  A01 

The  mathematical  tools  and  their  applications  to  the  problems 
of  resolving,  recognizing  and  identifying  targets  and  sources  of 
activities  in  the  ocean  are  described  described  For  individual 
titles,  see  N78  19588  through  N78  19597 

N78- 19888#  Office  of  Naval  Research.  Arlington  Va 
REMOTE  SENSING  IN  OCEAN  SURVEILLANCE:  PROM 
ISC8.  PRORUMS  AND  PERSPECTIVES 

Robert  K  Geiger  In  AGARD  Appl  of  Remote  Sensing  to 
Ocean  Surveillance  Sep  1977  13  p  (For  availability  see 

N78  19587  10  43) 

Avail  NTIS  HC  A13/MF  A01 

The  U  S  Navy's  mission  and  need  for  global  real  time 
information  of  the  environmental  factors  that  affect  naval 
operations  are  discussed  It  is  said  that  the  potential  of  remote 
sensing  technology  for  ocean  surveillance  needs  to  be  developed 
through  a  program  of  research  and  engineering  and  a  coordi 
nated  exchange  of  information  among  the  disciplinary  scientists, 
industry,  and  the  military  commanders  who  must  interpret  remotely 
sensed  data  for  tactical  and  strategic  decisions  Author 

N78-186St#  Department  of  the  Navy.  Washington.  D  C 

OPERATIONAL  REQUIREMENTS  ANO  PROBUMS 

R  N  Keeler  In  AGARD  Appl  of  Remote  Sensing  to  Ocean 
Surveillance  Sep  1977  4  p  (Fo«  availability  see  N78  19587 
10-43) 

Avail  NTIS  HC  A13/MF  A01 

In  genera),  surveillance  functions  for  naval  forces  with  or 
without  air  support  are  (1)  area  surveillance  foi  early  warning. 
(2)  over  the  horizon  detection  classification  and  targeting  for 
launch  of  offensive  weapons,  and  (3)  threat  detection  Each  of 
these  functions  levies  distinct  requirements  for  upgrading  the 
current  surveillance  system,  but  all  requirements  can  be  grouped 
under  three  general  headings  The  first  is  improved  sensors  These 
would  be  active  and  passive  and  organic  or  remote  The 
second  general  heading  in  location  cr  identification  technique 
and  the  third  is  data  transfer  analysis  or  dissemination  or  that 
aspect  of  command,  control  and  communications  Along  with 
the  surveillance  functions  and  requirement  the  problem  areas 
related  to  some  of  the  more  critical  elements  of  the  threat  spectrum 
are  considered  Author 

N7S-1B6SO#  Cologne  Un iv  (West  Germany)  Inst  of  Geophysics 
and  Meteorology 

RADIATION  AND  ENVIRONMENTAL  PHYSICS  REFRESH 
ER 

Erhard  Raschke  In  AGARD  Appl  of  Remote  Sensing  to  Ocean 
Surveillance  Sep  1977  13  p  refs  (For  availability  see  N78  19587 
10  43) 

Avail  NTIS  HC  A13/MF  A01 

Basic  facts  of  radiative  transfer  theory  and  of  physical  and 
radiative  transfer  properties  of  the  atmosphere  and  oceans  are 
briefly  outlined  Author 

N7B-1S6S1#  Naval  Research  Lab  Washington.  D  C  Space 
Science  Div 

MICROWAVE  SCANNING  RAOIOMETRY 

Jemes  P  HolUnger  In  AGARD  Appl  of  Remote  Sensing  to 
Ocean  Surveillance  Sep  1977  1  1  p  refs  (For  availability  see 

N78  19587  10  43) 

Avail  NTIS  HC  A13/MF  A01 

The  basic  principles  of  microwave  radtometry  including  a 
description  of  antenna  properties  a  definition  of  antenna 
temperature  brightness  temperature  and  system  temperature  and 
a  discussion  of  measurement  techniques  and  accuracies  are 


briefly  presented  Then  the  microwave  signals  to  be  expected 
from  calm  and  rough  seas,  sea  ice.  ships  and  ship  wakes,  oil 
slicks,  and  terrain  as  well  as  the  attenuation  and  radiation  from 
the  atmosphere  are  descnbed  Detailed  description  and  the 
specifications  and  performance  of  existing  aircraft -borne  scanners 
are  given  Selected  measurements  from  these  imaging  systems 
are  presented  to  demonstrate  their  application  Author 

N78-198B2#  British  Aircraft  Corp  (Operating)  Ltd.  Bristol 
(England) 

MICROWAVE  SCANNING  RAOIOMETRY  (APPLICATIONS) 

E  P  L  Windsor  and  H  McD  Mooney  In  AGARD  Appl  of 
Remote  Sensing  to  Ocean  Surveillance  Sep  1977  25  p  (For 
availability  see  N78- 19587  10-43) 

Avail  NTIS  HC  A13/MF  A01 

The  characteristics  of  satellite  borne  passive  microwave 
radiometer  described  in  terms  of  their  potential  sensitivity  in 
measurement  of  physical  parameters  together  with  the  spatial 
lesolution  and  global  coverage  achievable  The  application  of 
similar  techniques  to  aircraft  borne  systems  is  also  discussed 

Author 

N 78- 18883#  Tetra  Tech.  Inc  .  Pasadena.  Calif 

INFRARED  RAOIOMETRY  ANO  VISIBLE  SPECTROMETRY 

Hennc  Hodara  and  Willard  H  Wells  In  AGARD  Appl  of  Remote 
Sensing  to  Ocean  Surveillance  Sep  1977  47  p  (For  availability 
see  N78  19587  10  43) 

Avail  NTIS  HC  A13/MF  A01 

An  equation  is  derived  that  describes  radiometric  temperature 
fluctuations  and  identifies  two  major  sources  of  error  that  mask 
the  true  sea  temperature  changes  humidity  fluctuation  in  the 
air  column  between  the  sea  surface  and  the  radiometer,  and 
reflected  sky  radiance  from  the  rough  sea  surface  These  masking 
effects  are  minimized  by  suitable  design  of  the  radiometer  Typical 
power  spectra  calculated  from  radiometric  measurements  are 
presented  Author 

N78- 18B84*|  National  Aeronautics  and  Space  Administration 
Goddard  Space  Flight  Center.  Greenbelt.  Md 

VISIBLE  ANO  INFRARED  IMAGING  RADIOMETERS  FOR 
OCEAN  OBSERVATIONS 

W  L  Barnes  In  AGARD  Appl  of  Remote  Sensing  to  Ocean 
Surveillance  Sep  1977  20  p  refs  (For  availability  see  N78  19587 
10  43) 

Avail  NTIS  HC  A13/MF  A01  CSCL  20F 

The  technology  of  visible  and  infrared  imaging  sensors 
designed  foi  the  remote  monitoring  of  the  oceans  is  assessed 
Emphasis  is  placed  on  multichannel  scanning  radiometers  that 
are  either  operational  or  under  development  Present  design 
practices  and  parameter  constraints  are  discussed  Airborne  sensor 
systems  examined  include  the  Ocean  Color  Scanner  (OCS)  and 
the  Ocean  Temperature  Scanner  (OTS)  The  Coastal  Zone  Color 
Scanner  (CZCS)  and  Advanced  Very  High  Resolution  Radiometer 
(AVHRR).  are  reviewed  with  emphasis  on  design  specifications, 
expected  completion,  and  anticipated  performance  Finally  recent 
technology  advances  and  their  probable  impact  on  sensor  design 
are  examined  Author 


N7S-18SBS#  Thomson  CSF .  Melakoff  (France) 

SIDEWAYS- LOOKING  RAOAR  (SLR)  USING  A  SYNTHETIC 
AERIAL 

J  Genuist  In  AGARD  Appl  of  Remote  Sensing  to  Ocean 
Surveillance  Sep  1977  22  p  In  ENGLISH  and  FRENCH  (For 
availability  see  N78  19587  10-43) 

Avail  NTIS  HC  A13/MF  A01 

The  sideways  looking  radar  with  synthetic  aerial  enables  a 
very  high  resolution  image  to  be  obtained  of  the  terrain  overflown 
by  an  aircraft  The  radar  range  resolution  along  the  direction 
perpendicular  to  the  path  of  the  aircraft  is  obtained  with  a  very 
fine  pulse  transmission  reception,  using  pulse  compression 
technique  The  longitudinal  resolution  along  the  path  of  the  aircraft 
is  obtained  by  processing  the  Doppler  signal  Two  categories 
processing  were  tried  processing  by  simple  filtering  and 
processing  by  correlation  Different  experimental  results  are 
presented  for  each  of  the  processes  analysing  the  advantages 


and  disadvantages  Author 

NTS- 18888#  Genoa  Umv  (Italy) 

FUNDAMENTALS  OF  ELF  COMMUNICATION  AND  DC  TEC 
TION 


Giorgio  Taccom  In  AGAR0  Appl  of  Remote  Sensing  to  Ocean 
Surveillance  Sep  1977  50  p  refs  Prepared  in  cooperation 
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with  CNR.  Genoa  (For  tvwUMity  tee  N78-19S87  10-43) 

Awed:  WT1S  HC  A13/MF  A01 

The  propagation  o*  wewee  in  layered  media  and  the  inherent 
poeeihditiee  ot  tianttemng  mtor metion  from  one  layer  to  another 
or  within  a  layer,  can  be  used  (or  communications,  detection,  or 
evaluation  ot  structural  anomakoa  of  the  goofogical  tones  in 
which  the  propagation  phenomenon  takas  place.  A  conceptual 
physical-mathematical  introduction  is  given  taking  into  account 
the  environ  mental  structure  ot  the  natural  man-made  noise  and 
the  boundaries  conditions.  Soma  practical  applications  in 
communications,  detection  and  environ  mental  studies  are  shown. 
Features  and  properties  for  different  scans  nous  of  propagation 
are  considered,  together  with  kmitatione  and  the  dependence 
on  technology  of  tha  achievement  of  certain  operational 
performances  Author 

N7S-1tg«7f  Naval  Ocean  Systems  Canter.  San  Diago.  Cakf 

■ICCTItIC  A  NO  MA0NCT1C  HMIM  SYSTEMS:  APPLICA¬ 
TIONS 

Frank  aNton  (Science  Applications.  Inc.,  Palo  Alto.  Cakf  ).  Lowell 
Wood  (Lawrence  Livermore  Lab..  Livermore.  Calif.),  and  Rod 
Buntzan  In  AGARD  Appi  of  Remote  Sensing  to  Ocean 
Surveillance.  Sap.  1977  26  p  refs  (For  availability  saa 

N78- 19587  10-43) 

Avan.  NTIS  HC  A13/MF  AOt 

Tha  underlying  principles  of  electric  and  magnetic  sensing 
are  reviewed  and  some  of  tha  mors  recant  advances  in  tha 
associated  technologies  are  discussed  Soma  insight  into  tha 
uee  of  such  systems  in  ocean  surveillance  are  provided  Author 

N80- 10538#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France) 

HUMAN  FACTORS  IN  THE  DESIGN  AND  EVALUATION 
OF  AVIATION  MARS 

V  David  Hopkin  (Royal  Air  Force  inst  of  Aviation  Medicine. 
Farn  borough  England)  and  Robert  M  Taylor  (Royal  Air  Force 
Inst  of  Aviation  Medicine.  Farnborough,  England)  Jun  1979 
259  p  refs 

(AGARDAG  225.  ISBN  92  835  1318  5)  Avail  NTlS 
HC  A12/MF  A01 

Information  processing  is  appraised  for  map  design  Methods 
and  measures  for  the  evaluation  of  maps  are  discussed  The 
skills  and  abilities  of  the  successful  map  designer  and  the  effective 
map  user  are  considered  The  communication  of  cartographic 
information  in  aviation  is  discussed  in  the  area  of  separating 
human  factors  data  from  other  sources  and  how  to  apply  this 
to  man  design  and  map  reading  A  W  H 
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44  ENERGY  PRODUCTION  AND 
CONVERSION 

Includes  specific  energy  conversion  systems,  e  g  .  fuel 
cells  and  batteries,  global  sources  of  energy,  fossil  fuels, 
geophysical  conversion,  hydroelectric  power,  and  wind 
power 

For  related  information  see  also  07  Aircraft  Propulsion 
and  Power,  20  Spacecraft  Propulsion  and  Power.  28 
Propellants  and  Fuels,  and  85  Urban  Technology  and 
Transportation 


N80- 10683#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuiily-Sur  Seme  (France) 

FLUID  DYNAMIC  ASPECTS  OF  WIND  ENERGY  CONVER 
SION 

0  DeVries  (Natl  Aerospace  Lab.  Amsterdam)  Jul  1979 
1 45  p  refs 

(AGARD-AG  243  ISBN  92  835  1 326  6)  Avail  NTIS 
HC  A07/MF  A01 

The  theory  of  horizontal  axis  and  vertical  axis  wind  driven 
turbines  is  discussed  Inhomogeneous  flow,  turbulence  effects, 
turbine  control,  wake  interference  effects,  and  wind  concentrator 
concepts  are  surveyed  K  L 
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46  GEOPHYSICS 

includes  aeronomy,  upper  and  lower  atmosphere  studies, 
ionospheric  end  magnetospheric  physics,  and  geomagnet¬ 
ism 

For  space  radiation  see  93  Space  Radiation 


N7S-J1M1|  Advisory  Group  for  Aerospace  Research  and 
Development.  Pahs  (France). 

AM  INTRODUCTION  TO  TURRUUNCE  IN  OEORHVMC* 
AND  AIR-KA  INTERACTION* 

Michel  F  Coantic  (CNRS.  Marseille)  Jul  1978  252  p  rale 
Presented  as  lecture  series  at  California  Univ..  San  Oiago.  spring 
quarter  1975 

(AGARD- AG-232:  ISBN-92-836- 1284-7)  Avail  NTIS 

HC  A12/MF  A01 

The  effects  of  turbulence  and  air-sea  interactions  upon  the 
atmosphere  and  oceanographic  environment  are  discussed  along 
with  the  planetary  boundary  layer  Instantaneous  aquations, 
averaged  equations,  and  the  Boussinasq  approximation  ara 
presented.  The  interaction  between  turbulence  and  radiation  is 
also  discussed.  S.B.S 
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Includes  genetics 


N77- 19731#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  iFrance) 

RECENT  ADVANCES  JN  SPACE  MEDICINE 
J  Colin,  ed  Jan  197  7  113  p  refs  In  ENGLISH  partly  in 

FRENCH  Conf  Proc  of  the  Aerospace  Medical  Panel  Specialists’ 
Meeting.  Athens.  20  24  Sep  1976 

IAGARD  CP  203  ISBN  92  835  0186  1 )  Avail  NTIS 
HC  A06/MF  A01 

Some  of  the  topics  discussed  are  the  effect  of  free  fall  on 
the  vestibular  organ  and  of  rts  'post  flight  readaptation  as  part 
of  the  shuttle  program,  successful  transfer  of  adaptation  aquired 
in  a  slow  rotation  room  to  motion  environments  in  Navy  flight 
training  environmental  investigations  on  motion  sickness 
susceptibility  and  space  mission  simulation  The  significance  of 
physical  fitness  in  selection  and  training  of  spaceiab  crews,  and 
the  psychometric  characteristics  of  astronauts  are  also  reviewed 

N77  19732#  Milan  Umv  (Italy) 

INVESTIGATION  OF  THE  EFFECT  OF  FREE  FALL  ON  THE 
VESTIBULAR  ORGAN  AND  OF  ITS  POST  FLIGHT  READAP 
TATfON  AS  PART  OF  THE  SHUTTLE  PROGRAM:  A 
CONTRIBUTION  TO  BASIC  VESTIBULAR  PHYSIOLOGY 
AND  TO  THE  PROBLEM  OF  SPACE  SICKNESS 
Torquato  Gualtierorti  In  AGARD  Recent  Advances  in  Space 
Medicine  Jan  19  7/  7  p  refs  (For  primary  document  see 

N77  1 973 1  10  51) 

Avail  NTIS  HC  A06/MF  A01 

Baste  vestibulai  physiology  and  the  problem  of  space  sickness 
was  reviewed  A  space  experiment  monitoring  the  single 
vestibular  statoreceptors  output  indicated  important  reversible  and 
unreversible  changes  The  significance  of  such  changes  is 
discussed  Author 

N77 •  1 9733* #  Naval  Aerospace  Medical  Research  Lab 
Pensacola.  Fla 

SUCCESSFUL  TRANSFER  OF  ADAPTATION  ENVIRON 
MENTS  IN  NAVY  FLIGHT  TRAINING 

D  B  Cramer.  A  Graybiel.  and  W  J  Oosterveld  /n  AGARD 
Recent  Advances  in  Space  Medicine  Jan  1977  5  p  refs 

Sponsored  by  NASA  (For  primary  document  see  N77-19731 
10  5  U  / 

Avail  NTIS  HC  A06/MF  A01 

Two  flight  students,  grounded  for  the  reason  they  were  highly 
susceptible  to  motion  sickness,  completed  their  training  a*er 
gradually  adapting  10  rpm.  achieved  by  executing  head  move¬ 
ments  during  small  stepwise  increases  in  angular  velocity  Subject 
1  executed  a  total  of  about  77.000  head  movements  within  a 
period  of  five  months  and  Subject  2  executed  about  108.000 
head  movements  within  a  period  of  42  days  The  transfer  of 
the  adaptation  acquired  in  the  laboratory  to  most  motion 
environments  aloft  was  good:  the  notable  exception  involved 
weightless  maneuvers  in  the  case  of  Subject  f  Both  were  on 
flight  status  when  contacted  recently  The  current  motion  sickness 
susceptibility  r  Sublet  1  »n  the  fall  of  1975  was  assessed  He 
reached  a  (mild)  motion  sickness  endpoint,  in  the  rotating  room, 
at  !7  rpm.  the  average  endpoint  is  7  to  8  rpm  Some  practical 
and  theoretical  implications  are  discussed  Author 

N77  19734#  Air  Force  Inst  of  Aviation  Medicine,  Fuerstenfeld- 
bruck  (West  Germany) 

EXPERIMENTAL  INVESTIGATIONS  ON  MOTION  SICKNESS 
SUSCEPTIBILITY 

W  Hoffelt  In  AGARD  Recent  Advances  m  Space  Medicine 
Jan  1977  5  p  refs  (For  primary  document  see  N77- 19731 

10-51) 

Avail  NTIS  HC  A06/MF  A01 

The  sensory  conflict  theory  formulated  by  REASON  was 
experimentally  examined  with  psychological  and  sensory  - 
physiological  methods  in  two  groups  differing  in  their  resistence 
towards  coriohs  accelerations  In  all  tests  applied  both  groups 
showed  consistent  behaworaf  differences  which  may  be  interpreted 
m  the  sense  of  the  conflict  theory  Author 

N77  19736#  Air  Force  Inst  of  Aviation  Medicine.  Fuerstenfeld 
bruck  (West  Germany) 

SPACE  MISSION  TRAINING:  A  NECESSARY  ELEMENT 
IN  PLANNING  AND  TRAINING  FOR  SHUTTLE  SPACELA6 
MISSIONS 


Eduard  C  Burchard  In  AGARD  Recent  Advances  in  Space 
Medicine  Jan  1977  13  p  (For  primary  document  see  N77- 19731 
10-51) 

Avai  NTIS  HC  A06/MF  A01 

In  an  attempt  during  the  last  2  years  to  evaluate  space 
mission  simulations,  two  shuttle  spaceiab  simulations  were 
performed  at  the  NASA  Lyndon  8  Johnson  Space  Center  The 
first  spaceiab  mission  simulation  provided  valuable  insights  into 
the  many  Shuttle  Spaceiab  Operations  which  were  not  necessarily 
payload  dependent  Two  crewmen,  free  of  Orbiter  duties,  acted 
as  mission  specialist  and  payload  specialists  to  operate  12  typical 
life  sciences  experiments  on  one  shift  schedule  The  second 
spaceiab  mission  simultion  involved  one  mission  specialist  and 
two  payload  specialists  m  a  7  -day  multrdiscipirne  simulation  which 
included  20  life  sciences  experiments  and  one  cosmic  ray 
laboratory  experiment  The  use  of  space  mission  simulations  in 
preparation  for  Shuttle  Spaceiab  Missions  is  discussed  Author 


N77-19736#  Deutsche  Forschungs  and  VersuchsanstaU  fuer 
Lufi-  und  Raumfaha.  Bad  Godesberg  (West  Germany)  Inst 
fuer  Ftugmedi2in 

NEUTRAL  BUOYANCY:  ONE  POSSIBLE  TOOL  FOR  MAN  S 
TRAINING  IN  A  SIMULATED  ZERO  G  ENVIRONMENT 

Heinz  Oser  In  AGARD  Recent  Advances  rn  Space  Medicine 
Jan  1977  5  p  refs  (For  primary  document  see  N77- 19731 

10-51) 

Avail:  NTIS  HC  A06/MF  A01 

In  order  to  get  the  payload  specialists  well  prepared  for 
performing  their  tasks  under  space  conditions  m  a  resonable 
time,  the  water  immersion  technique  for  simulating  certain  aspects 
of  zero  and  partial  gravity  condition  is  amongst  others  one  possible 
tool  The  water  immersion  technique  was  used  mainly  for  three 
purposes  (1)  studying  physiological  responses  to  weightlessness 
(2)  evaluating  human  performance  under  quasi  weightless 
conditions,  and  (3)  testing  equipment,  facilities  and  simulation 
techniques  Author 

N77  19737#  Erno  Raumfahrttechnik  GmbH.  Bremen  (West 
Germany) 

HUMAN  ENGINEERING.  CREW  SYSTEMS  TOOL  FOR 
SPACELAB  DESIGN 

Udo  G  Munkelt  (McDonnell-Oouglas  Corp  St  Louis)  and  Harold 
S  Jencks  (McDonnell -Douglas  Corp  .  St  Louis)  in  AGARD  Recent 
Advances  in  Space  Medicine  Jan  1977  9  p  refs  I  For  primary 
document  see  N77-19731  10-51) 

Avail  NTIS  HC  A06 

The  space  shuttle  spaceiab  system  is  described  with  emphasis 
on  crew  accom modation/ utilization  The  artificially  supplied 
internal  environment  is  discussed  which  provides  for  the  well 
being  of  the  crew  in  the  hostile  surroundings  of  space  including 
atmosphere,  temperature,  lighting  and  noise  The  interior 
arrangement  of  spaceiab  showing  architectural  considerations 
which  essentially  provide  a  one  -  G  oriented  concept  in  respect 
to  work  stations,  display  control  consoles,  floor,  ceiling,  etc 
minimizing  disorientation  and  facihting  ground  operations  <s 
explained  The  restraint  systems  are  cited  which  enable  the 
crewman  not  only  to  overcome  the  negative  aspects  of  working 
in  zero  -  G.  but  also  to  take  advantage  of  the  positive  aspects 
Several  photos  and  sketches  are  provided  showing  full  scale 
Mockups  and  neutral  buoyancy  test  fixtures  which  support  the 
human  engineering  considerations  in  Spaceiab  design/ 
development  Author 


N77- 19738*#  Royal  Air  Force  Inst  of  Aviat'or.  Medicine 

Farnborough  (England) 

THE  EFFECTS  OF  PROLONGED  SPACEFLIGHT  ON  THE 
REGIONAL  DISTRIBUTION  OF  FLUID.  MUSCLE  AND  FAT 
BIOSTEREOMETRIC  RESULTS  FROM  SKYLAB 

M  W  Whittle  R  E  Herron  (Texas  Inst  for  ReKmilitation  and 
Res  Houston)  J  R  Cuzzi  (Texas  Inst  for  Rehabilitation  and 
Res  .  Houston),  and  C  W  Keys  (Technology  Inc  Houston)  In 
AGARD  Recent  Advances  in  Space  Medicme  Jan  1977  5  u 
refs  (For  primary  document  see  N77  ?3731  10  51 
(Contract  NAS9  11604) 

Avail  NTIS  HC  A06/MF  A01 

Biostereo/netnc  analysis  of  body  form  was  performed  seveial 
times  preflight  and  postflight  on  the  astronauts  of  all  three  skylab 
flights  The  analysis  was  made  by  deriving  t)"-  three  dimensional 
coordinates  of  numerous  points  on  the  body  surface  from 
stereoscopic  pairs  of  photographs  of  the  subject  using  a 
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stereoplottef  The  volume  of  segments  of  the  body  and  of  the 
body  as  a  whole  was  calculated  by  integration  of  cross  sectional 
areas  derived  from  the  coordinate  data  All  nine  astronauts 
demonstrated  regional  changes  in  volume  distribution  which 
could  be  related  to  changes  in  total  body  water  muscle  mass, 
and  fat  deposits  The  change  in  water  resulted  from  a  redistribution 
of  fluid  in  response  to  zero  gravity  Changes  in  muscle  mass 
resulted  from  an  alternation  »n  patterns  of  musclar  activity  in 
the  absence  of  gravity,  and  changes  in  fat  resulted  from 
discrepancies  between  the  individual's  caloric  needs  and  his  food 
consumption  Author 

N77-19739#  Air  Force  Inst  of  Aviation  Medicine  Fuerstenfeld 
bruck  (West  Germany! 

OPHTHALMOLOGICAL  REQUIREMENTS  FOR  SPACELAB 
ASTRONAUT  SCIENTISTS 

F  J  Dauman  In  AGARD  Recent  Advances  in  Space  Medicine 
Jan  1977  6  p  refs  (For  primary  document  see  N77  19731 

10-51) 

Avail  NTIS  HC  A06/MF  A01 

Ophthalmological  requirements  for  visual  acuity,  field  of  vision, 
binocular  vision,  accommodation,  color  vision  and  equilibrium 
of  eye  muscles  are  presented  from  an  occupational  medical  point 
of  view  Correction  of  visual  deficiencies  by  means  of  glasses 
and  contact  lenses  is  discussed  The  necessity  of  full  visual  field, 
binocular  vision,  dark  adaptation  and  color  vision  is  stressed 
Next,  anomalies  and  diseases  compatible  with  the  stresses  of  a 
payload-specialist  and  those  causing  rejection  are  covered 

Author 


N77- 19740#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Bad  Godesberg  (West  Germany)  Inst 
fuer  Flugmedizin. 

ATHLETIC  ENDURANCE  TRAINING:  ADVANTAGE  FOR 
SPACE  FLIGHTS?  THE  SIGNIFICANCE  OF  PHYSICAL 
FITNESS  FOR  SELECTION  AND  TRAINING  OF  SPACELAB 
CREWS 

K  E  Klein.  H  M  Wegmann.  and  P  Kuklmski  In  AGARD  Recent 
Advances  in  Space  Medicine  Jan  1977  13  p  refs  (For  primary 
document  see  N77-19731  10  51) 

Avail  NTIS  HC  A06/MF  A 01 

The  morphological  and  functional  changes  obtained  with  an 
athletic  endurance  training  are  rather  specific,  and  not  at  all  of 
general  advanatage  for  the  tolerance  to  space  stresses  In  particular 
during  gravitational  loads  they  alio*  a  higher  shift  of  fluid  into 
the  lower  extremities  with  the  possible  consequence  of  a  reduced 
tolerance  This  response  obviously,  is  accentuated  through 
immersion  and  weightlessness;  also,  the  aerobic  work  capacity 
•s  more  impaired  Author 


N77-19741#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 

PSYCHOMETRIC  CHARACTERISTICS  OF  ASTRONAUTS 

Bryce  O.  Hartman  and  Richard  C.  McNee  In  AGARD  Recent 
Advances  in  Space  Medicine  Jan  1977  9  p  refs  (For  primary 
document  see  N77-19731  10-51) 

Avail  NTIS  HC  A06/MF  A01 

Detailed  information  on  the  role  of  psyc...  'gical  testing  <n 
the  selection  process  for  NASA  astronauts  is  reported  Because 
of  the  current  activity  in  the  European  space  agency,  where 
there  is  a  requirement  for  astronaut  selection,  psychometric 
procedures  and  data  are  of  renewed  scientific  interest  An 
overview  of  the  psychometric  process  and  extensive  statistical 
analyses  are  reported  Author 


N77-19742/jl  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt  Hamburg  I  West  Germany)  Inst  fuer 
Flugmedizin 

PSYCHOLOGICAL  SELECTION  OF  ASTRONAUT 
SCIENTISTS  (PAYLOAD  SPECIALISTS) 

Klaus  Martin  Goeters  In  AGARD  Recent  Advances  in  Space 
Medicine  Jan  1977  5  p  refs  (For  primary  document  see 

N77-1973I  10-51) 

Avail  NTIS  HC  A06/MF  A01 

Psychological  testing  of  spacelab -payload  specialists  is 
mandatory  Astronaut-scientists  characteristics  were  discussed 
(1)  High  basic  technical  comprehension  and  practical  skills.  (2) 
high  motivation,  (3)  adequate  group  behavior,  and  (4)  emotional 
maturity  and  stress  resistance  The  significance  of  these 
psychological  factors  for  working  in  confinement  are  demonstrated 
by  experimental  results  Author 


N77-19743#  Royal  Air  Force  Inst  of  Aviation  Medicine. 
Farnborough  (England) 

EXPERIMEN IAL  BASIS  FOR  THE  USE  OF  HYPNOTICS  BY 
AEROSPACE  CREWS 

A  N  Nicholson,  R  G  Borland  Coral  H  Clarke,  and  Barbara  M 
Stone  In  AGARD  Recent  Advances  in  Space  Medicine  Jan 
1977  1  1  p  refs  (For  primary  document  see  N77  19731  10  51) 
Avail  NTIS  HC  A06/MF  A01 

The  work  which  was  carried  out  at  the  Royal  Air  Force 
Institute  of  Aviation  Medicine  on  the  immediate  and  residual 
effects  of  hypnotics  on  performance,  the  effectiveness  of  hypnotics, 
and  the  problems  associated  with  the  use  of  hypnotics  at  unusual 
times  of  the  day  is  reviewed  Author 

N77-19744*0  National  Aeronautics  and  Space  Administration. 
Washington.  D  C 

SPACE  AGE  HEATLH  CARE  DELIVERY 

Walter  L  Jones  In  AGARD  Recent  Advances  in  Space  Medicine 
Jan  1977  9  p  refs  {For  primary  document  see  N77- 19731 

10-51) 

Avail  NTIS  HC  A06/MF  A01  CSCL  06E 

Space  age  health  care  delivery  is  being  delivered  to  both 
NASA  astronauts  and  employees  with  primary  emphasis  on 
preventive  medicine  The  program  relies  heavily  on  comprehensive 
health  physical  exams,  health  education,  screening  programs  and 
physical  fitness  programs  Medical  data  from  the  program  is 
stofed  in  a  computer  bank  so  epidemiological  significance  can 
be  established  and  better  procedures  can  be  obtained  Besides 
health  care  delivery  to  the  NASA  population.  NASA  is  working 
with  HEW  on  a  telemedicine  project  STARPAHC.  applying  space 
technology  to  provide  health  care  delivery  to  remotely  located 
populations  Author 

N77-20736|  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

SPECIAL  ASPECTS  OF  AVIATION  OCCUPATIONAL  AND 
ENVIRONMENTAL  MEDICINE 

M  S  Hughes,  ed.  (RAF  Inst,  of  Aviation  Medicine.  Farnborough 
England)  Feb  1977  88  p  refs  In  ENGLISH,  partly  in  FRENCH 
Conf  Proc  of  the  Aerospace  Medical  Panel  Specialists.  Meeting. 
Athens.  20-24  Sep  1976 

(AGARD  CP-202:  ISBN-92  835-0188  8)  Avail  NTIS 
HC  A05/MF  A01 

The  medical,  psychiatric,  and  psychological  problems  of  air 
traffic  controllers  and  radar  operators  are  discussed  The 
monitoring,  measurement,  and  assessment  of  potential  hazards 
associated  with  aircraft  operations  are  explored  Methods  for 
controlling  industrial  hazards  connected  with  aircraft  and  missile 
operations  are  given  For  individual  titles,  see  N77  20736  through 
N77  20747 

N77-2O7360  Royal  Air  Force  Inst  of  Aviation  Medicine. 
Farnborough  (England). 

PSYCHOLOGICAL  PROBLEMS  OF  AIR  TRAFFIC  CONTROL¬ 
LERS  AND  RADAR  OPERATORS 

V  David  Hopkin  In  AGARD  Special  Aspects  of  Aviation 
Occupational  and  Environmental  Medicine  Feb.  1977  7  p  refs 
(For  primary  document  see  N77 -20735  11-51) 

Avail:  NTIS  HC  A05/MF  A01 

Secondary  radar,  advances  in  display  technology  and  flexibility 
in  workspace  design  provide  solutions  to  some  of  the  psychological 
problems  associated  with  air  traffic  controllers  and  radar  operators 
The  effects  of  stress  on  efficiency  and  well  being  are  discussed, 
as  well  as  the  problem  of  boredom  When  automation  in  the 
form  of  computer  assistance  is  applied  to  decision  making  and 
problem  solving,  its  implications  extend  beyond  system  perform¬ 
ance  and  efficiency  to  influence  job  satisfaction,  professional  pride, 
opportunities  to  acquire  and  use  skills,  and  the  integration  of 
the  roles  of  man  and  machine.  These  less  manifest  effects  of 
automation  are  the  source  of  numerous  psychological  problems 
for  air  traffic  controller  and  radar  operators.  Author 

N77-207371  Eurocontrol  Agency.  Brussels  (Belgium) 
STATISTICAL  ANALYSIS  OF  THE  PATHOLOGY  OF  AIR 
TRAFFIC  CONTROL-RADAR  OPERATORS:  THEIR  RELA¬ 
TIONSHIP  TO  WORK  RELATED  STRESS 

E.  Evrard  In  AGARD  Special  Aspects  of  Aviation  Occupational 
and  Environmental  Medicine  Feb.  1977  12  p  refs  In  FRENCH 
(For  primary  document  see  N77-20735  11-61) 

Avail:  NTIS  HC  A05/MF  A01 

Causes  of  death  in  693  radar/ controllers  from  the  Belgian 
air  force  using  nonautomated  equipment,  and  149  civil  operators 
using  only  automated  systems  were  studied  to  determine  if  the 
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psychological  and  physiolog.cal  responses  associated  with  their 
work  result  in  a  particular  pathology,  with  significant  frequency 
The  study  shows  an  almost  total  absence  of  visual  or  auditory 
pathology  in  those  using  automated  equipment  Pathology 
associated  with  nervous  tension  is  more  difficult  to  interpret  A 
comparison  of  the  pathologies  in  controllers,  assistance  controllers, 
students,  technicians,  and  administrative  personnel  reveal  no 
evidence  of  a  pathology  peculiar  to  controller/radar  operators 

Author 

N77-20738#  Italian  Air  Force  Medical  Appeal  Board.  Rome 

PSYCHOPATHOLOGY  OF  AIR  TRAFFIC  CONTROLLERS 
AND  RAOAR  OPERATORS 

Luigi  Longo  In  AGARD  Special  Aspects  of  Aviation  Occupational 
and  Environmental  Medicine  Feb  1 977  5  p  refs  (For  primary 
document  see  N77-20735  11-51) 

Avail  NTIS  HC  A05/MF  A01 

The  activities  of  air  traffic  controllers  and  radar  operators 
have,  within  the  aeronautical  sphere,  particular  connotations 
because  of  the  environment  in  which  they  are  carried  out  and 
because  of  their  technical  and  operational  content  These 
connotations  are  such  that  they  may  give  rise  to  a  stress  effect 
with  consequent  psychic  pathology  of  variable  intensity  On  the 
basis  of  observations  and  personal  experience,  a  general 
nosgraphic  description  of  the  syndromes  and  of  the  psychopatho- 
logic  states  most  frequently  noted,  is  submitted  and  considerations 
and  proposals  are  folmulated  with  the  aim  of  preventing  and 
containing  them  Author 

N77-20739#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Radiobiology  Div 

USAF  EXPOSURE  STANDARDS  FOR  RADIOFREQUENCY/ 
MICROWAVE  HAZARDS  CONTROL 

John  C  Mitchell  In  AGARD  Special  Aspects  of  Aviation 
Occupational  and  Environmental  Medicine  Feb.  1977  7  p  refs 
(For  primary  document  see  N77-20735  11-51) 

Avail  NTIS  HC  A05/MF  A01 

The  effects  of  radiofrequency  radiation  on  the  nervous  system, 
behavior,  and  the  eye.  and  such  indirect  biological  effects  as 
cardiac  pacemaker  interference  are  discussed  in  terms  of  their 
impact  on  setting  appropriate  personnel  exposure  criteria  for 
operational  RF  emitters  Of  primary  importance  is  the  recognition 
that  radiofrequency  (TO  kHz  300  GHz)  radiation  insult  to  man 
is  strongly  frequency  dependent  Thus,  all  bioeffects  data  generated 
in  the  laboratory  using  smaller  animals  must  be  carefully 
scaled/extrapolated  to  equivalent  effects  on  man  before  meaning¬ 
ful  exposure  standards  can  be  established.  This  frequency 
dependent  concept  is  reflected  in  United  States  Air  Force 
Regulation  1 6 1  42.  which  establishes  a  50  mW/sq  cm  permissible 
exposure  limit  (PEL)  for  radiofrequencies  from  10  kHz  to  10  MHz 
and  retains  the  previously  established  10  mW/sq  cm  PEL  for 
radiofrequencies  from  10  MHz  to  300  GHz  Author 

N77-2074O#  Letterman  Army  Inst  of  Research.  San  Francisco. 
Calif  Non -Ionizing  Radiation  Div. 

BIOEFFECTS  RESEARCH  IN  THE  DETERMINATION  OF 
LASER  HAZARDS 

Edwin  S  Beatrice.  Harry  Zwick.  and  David  J.  Lund  In  AGARD 
Special  Aspects  of  Aviation  Occupational  and  Environmental 
Medicine  Feb  1977  5  p  refs  (For  primary  document  see 

N77  20735  11-51) 

Avail  NTIS  HC  A05/MF  A01 

A  summary  of  the  endpoints  used  in  the  establishment  of 
ocular  damage  threshold  levels  from  laser  exposure  includes  the 
evaluation  of  grossly  visible  retinal  opacity  photoreceptor  alteration 
at  the  level  of  the  tight  and  electron  microscope  and  functional 
alteration  in  the  task  oriented  animal  subject  The  threshold 
determination  at  the  light  and  ultrastructural  levels  extends  the 
sensitivity  and  edu  es  the  threshold  level  for  all  laser  wavelengths 
The  behavioral  vu  nation  of  laser  exposures  are  one  thousand 
times  below  the  v  stble  lesion  endpoint  and  demonstrates  changes 
which  must  be  ta<en  into  account  in  the  evaluation  of  permissible 
human  levels  A  review  of  the  research  in  the  area  of  retinal 
effects  from  laser  radiation  will  provide,  at  low  levels,  a 
comprehen  •  ve  review  of  the  function  of  the  retina  and  central 
nervous  system  interconnections  as  applied  to  normal  ambient 
light  level  exposures  Author 

N77-20741#  Army  Aeromedicai  Research  Lab.  Fort  Rucker. 
Ala  Bioacoustics  Div 

THE  ATTENUATION  EFFICIENCY  SCORE:  A  MEASURE 
OF  OVERALL  HEARING  PROTECTIVE  EFFICIENCY  OF 
HEARING  PROTECTORS 


Robert  T  Camp.  Jr  In  AGARD  Special  Aspects  of  Aviation 
Occupational  and  Environmental  Medicine  Feb  1977  7  p  refs 
(For  primary  document  see  N77  20735  II  5IJ 
Avail  NTIS  HC  A05/MF  A01 

A  method  is  given  for  obtaining  an  oveiall  description  of 
sound  attenuation  characteristics  of  hearing  protectors  with  a 
single  value  The  derivation  of  the  attenuation  efficiency  score 
(AES)  is  presented  with  emphasis  on  the  reasons  why  it  is  an 
unbiased  estimate  and  is  compared  with  other  methods  that 
express  overall  attenuation  in  a  single  decibel  value  The 
normalization  of  low  and  h  s  frequency  attenuation  values  into 
percentiles  eliminates  high  nequency  biasing  of  overall  evaluations 
that  occur  with  averaged  decibel  values  Author 

N77-20742^l  Ministry  of  Defence  London  (England)  Directorate 
of  Civilian  Medical  Services 

NOISE  LEVELS  AND  THEIR  MEASUREMENTS  AND 
INTERPRETATION  IN  THE  VICINITY  OF  MILITARY 
AIRFIELDS 

S  Kanagasabay  ■  In  AGARD  Special  Aspects  of  Aviation 
Occupational  and  Environmental  Medicine  Feb  1977  6  p  refs 
(For  primary  document  see  N77-20735  1  1  51) 

Avail  NTIS  HC  A05/  MF  A01 

Indexes  for  nuisance  noise  from  road  traffic,  aircraft  and 
industrial  premises  were  formulated  and  related  to  the  civilian 
environment  The  noise  source  from  aircraft  and  m  particular, 
the  noise  in  the  vicinity  of  airfields  was  studied  In  view  of 
already  existing  legislation  providing  recompense  for  the  population 
affected  by  noise  levels  in  excess  of  criteria  laid  down  for  civil 
airfields  The  Royal  Air  Force,  was  required  to  develop  criteria 
for  noise  in  the  vicinity  of  military  airfields  Author 


N77  20743*  Office  of  the  Surgeon  General  (Air  Force) 
Washington.  D  C 

US  AIR  FORCE  ENVIRONMENTAL  AND  OCCUPATIONAL 
HEALTH  PROGRAM 

Johan  E  Bayer  In  AGARD  Special  Aspects  of  Aviation 
Occupational  and  Environmental  Medicine  Feb  197  7  5  p  iFor 
primary  document  see  N77  20735  1  1  51) 

Avail  NTIS  HC  A05/MF  A01 

The  greater  awareness  of  the  inter -relationship  between  man 
and  his  environs  caused  the  Air  Force  and  its  sutioundmg 
communities  to  integrate  efforts  to  cope  with  the  problems  of 
air  and  water  pollution,  no.se.  control,  national  environmental 
policy  act.  and  dccupational  safety  and  health  Also  of  concern 
are  specific  industrial  and  environmental  health  problems 
associated  with  aircraft  servicing  and  maintenance  fuel  spillage 
wash  rack  effluent,  industrial  wastes  drmk»ng  water  and 
electromagnetic  energy  The  numerous  laws  and  the  impact  on 
the  daily  activities  of  the  Air  Force  are  discussed  The  manpower 
and  organizational  structures  the  Air  Force  created  and  proposes 
to  create  in  response  to  new  legislation  and  policies  are 
described  Author 

N77  20744#  Aerospace  Medical  Div  Aerospace  Medical 
Research  Labs  (6570th).  Wright  Patterson  AFB  Ohio  Toxic 
Hazards  Div 

OCCUPATIONAL  HAZARDS  OF  MISSILE  OPERATIONS 
WITH  SPECIAL  REGARO  TO  THE  HYORAZINE  PRO 
PELLANTS 

Kenneth  C  Back.  Vernon  L  Carter.  Jr  and  Anthony  A  Thomas 
In  AGARD  Special  Aspects  of  Aviation  Occupational  and 
Environmental  Medicine  Feb  1977  10  p  refs  t*For  primary 

document  see  N77-20735  11  51) 

Avail  NTIS  HC  A05/MF  A01 

Hydrazine  (HZ),  monomethylhydrazme  (MMH).  and  1  1 
drmethylhydrazrne  IUDMH)  are  quite  toxic  and  present  a  potential 
hazard  for  personnel  who  handle  or  are  in  contact  with  them 
under  any  and  all  conditions  In  addition,  they  pose  a  hazard  to 
the  general  population  if  accidentally  released  into  the  environment 
as  a  result  of  missile  malfunction  or  transportation  mishap 
Experimental  studies  indicate  that  the  convulsive  action  of  MMH 
and  UDMH  can  be  aborted  by  the  use  of  vitamin  B6.  though 
the  agent  is  ineffective  against  hydrazine  Evidence  from  animal 
experiments  indicates  that  HZ.  MMH,  and  UDMH  may  possess 
oncogenic  potential  as  well  as  chronic  systemic  effects  Threshold 
limit  value,  emergency  tolerance  criteria  for  short  term  exposure 
to  the  public,  and  oncogenic  potential  of  these  hydrazines  are 
explored  Author 

N77-20746#  British  Airways  Medical  Service.  Middlesex 
(England) 
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THE  USE  AND  CONTROL  OF  HAZARDOUS  MATERIALS 
IN  AIRCRAFT  MAINTENANCE 

D  M  Bruton  AGARD  Special  Aspects  of  Aviation  Occupational 
and  Environmental  Medicine  Feb  1977  3  p  (For  primary 

document  see  N77  20735  11-51) 

Avail  NT1S  HC  A05/MF  A01 

The  principles  of  toxic  materials  control  involve  the  use  of 
the  least  hazardous  material  compatible  with  technical  require¬ 
ments.  containment,  local  exhaust  ventilation  and  the  avoidance 
of  direct  handling  In  addition,  there  is  need  for  good  general 
standards  of  ventilation  and  housekeeping,  safe  methods  of 
work,  and  the  use.  where  necessary  of  protective  clothing  and 
equipment  Materials  control  procedures  require  a  system  of 
communication  enabling  materials  to  be  identified,  their  hazards 
evaluated  and  brought  to  the  attention  of  management  and 
employees  and  the  necessary  safeguards  established,  commumca 
ted.  and  implemented  Two  measures  developed  in  British  Airways 
as  part  of  the  control  and  communication  process  are  des 
cribed  Author 

N77-2O7460  Ministry  of  Defence  London  (England) 

OCCUPATIONAL  HEALTH  HAZARDS  ASSOCIATED  WITH 
AIRCRAFT  SHELTER  OPERATIONS 

S  Kanagasabay  In  A  CARD  Special  Aspects  of  Aviation 
Occupational  and  Environmental  Medicine  Feb  1977  8  p  refs 
(For  primary  document  see  N77  20735  1  1  51) 

Avail  NTIS  HC  A05/MF  A01 . 

The  design  features  of  shelters,  which  are  intended  to  give 
a  reasonable  probability  of  survival  of  the  aircraft  and  maintain 
an  operational  capability  are  those  which  also  fulfil  the  criteria 
for  a  confined  space  The  occupational  health  hazards  to  personnel 
employed  in  shelter  operations  therefore  are  essentially  those 
associated  with  aircraft  operations  qualified  by  the  restrictions 
applicable  to  a  limited  work  space  Potential  hazards  are  identified 
as  those  arising  from  the  turbine  and  petrol  engines  of  ground 
support  equipment  necessary  for  front  line  maintenance  These 
are  noise,  fuel  vapor  and  exhaust  pollutants  Environmental  levels 
of  the  pollutants  under  typical  operations  are  compared  with 
current  threshold  limit  values  Recommendations  are  made  for 
(1)  reduction  of  exposure.  (2)  permissible  excursions  above  current 
threshold  limit  values  for  specific  pollutants,  and  (3)  biological 
monitoring  of  exposed  personnel  Author 

N77-2O7470  Institutes  fuer  Wehrmedizin  und  Hygiene.  Koblenz 
(West  Germany)  Defense  Physiology  Div 
CO  DOSE  METER  FOR  WORKING  PLACES  EXPOSED  TO 
EXTREME  PEAKS  OF  CO  CONTAMINATION 
G  Kleinhanss  and  C  Piekarski  /n  AG  A  RD  Special  Aspects  of 
Aviation  Occupational  and  Environmental  Medicine  Feb  1977 
5  p  refs  (For  primary  document  see  N77-20735  11-51) 

Avail  NTIS  HC  A05/MF  A01 

For  certain  marginal  conditions  the  product  of  carbon 
monoxide  concentration  (c)  times  the  time  of  exposure  (t) 
determines  the  amount  of  CO  load  which  affects  subjects  working 
•n  several  industries  and  military  facilities.  The  determination  of 
c  times  t  is  easy  whenever  c  remains  constant.  If  c  varies,  the 
following  methods  can  be  used  continuous  integration  of  c  over 
the  elapsed  time  (Im).  or  collection  of  aliquot  quantities  of  gas 
samples  during  exposition  and  following  multiplication  of  the 
mean  concentration  of  c  with  the  time  lapsed  t  (SM)  Advantages 
and  disadvantages  of  both  methods  are  discussed.  As  a 
consequence,  a  modified  sampling  method  is  introduced  (MSM) 
which  combines  essential  advantages  of  LM  and  SM  especially 
accuracy,  reliability  in  field  tests,  and  validity  Author 

N7S-1S6O50  Advisory  Group  for  Aarospace  Research  and 
Development.  Paris  (France) 

OPERATIONAL  HELICOPTER  AVIATION  MEDICINE 

S.  C  Knapp,  ed.  (Army  Aeromed.  Res.  Lab  )  Dec.  1978  614  p 
refs  In  ENGLISH  and  FRENCH  Meeting  held  at  Fort  Rucker. 
Ala .  1-5  May  1978 

(AGARD-CP-255;  ISBN-92-8350226-4)  Avail:  NTIS 
HC  A99/MF  A01 

Aviation  medicine  topics  unique  to  helicopters,  helicopter 
operations,  and  the  aircrew  who  fly  helicopters  ere  discussed 
Specific  topics  covered  include:  medical  aspects  of  evacuation 
and  search  and  rescue  operations:  tnvironmental  aspects  of 
helicopter  operations:  helicopter  operations  craw  fatigue:  human 
factors  of  helicopter  design  and  operations:  visual  and  acoustic 
aspects  of  helicopter  design  and  operation t:  and  helicopter  safety 
end  crashworthiness  For  individual  titles,  see  N79- 1 9606  through 
N79- 19666 

N79- 19606|  German  Army  Hospital.  Munich  (West  Germany) 
Rescue  Center 


RESCUE  HELICOPTERS  IN  PRIMARY  AND  SECONDARY 
MISSIONS 

B  Gorgass.  G  Frey.  W  Stotz.  G  Kugler.  and  I  Karger  In 
AGARD  Operational  Helicopter  Aviation  Med  Dec  1978  5  p 
refs  Prepared  in  cooperation  with  Allgemeinar  Deutscher 
Automobil  Qub-e  V.  Munich.  West  Gar  (For  primary  document 
see  N79  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  experience  of  the  Federal  Republic  of  Germany  in  the 
use  of  rescue  helicopters  in  the  civilian  rescue  service  on  a  trial 
basis  in  1967  and  1968  is  summarized  The  area  of  operations 
of  rescue  helicopter  bases  is  considered  in  terms  of  geographical 
distribution  of  hospitals  and  special  clinics  as  well  as  the  population 
density  and  airspeed  of  the  helicopter  The  composition  of  the 
technical  and  medical  crew,  the  range  of  functions  and  operation 
tactics,  the  range  of  patients  transported,  and  the  medical 
equipment  onboard  the  rescue  helicopter  are  among  the  topics 
covered  JMS 


N79- 196070  Wood  (William  C  I.  Memphis.  Tenn 

AEROMEDICAL  EVACUATION  ON  THE  PREDICTED 
EUROPEAN  BATTLEFIELD:  A  SCENARIO  IN  URGENT 
NEED  OF  ATTENTION 

William  C  Wood  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec.  1978  4  p  refs  (For  primary  document  see  N79  - 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  program  of  medical  evacuation  using  primarily  ground 
vehicle  evacuation  forward  of  the  brigade  trams  area  is  pre¬ 
sented.  It  is  suggested  that  MedEv»c  helicopters  be  used  on  a 
shuttle  basis,  operating  between  the  brigade  trams  area  and  the 
supporting  combat  support  hospital  It  is  believed  that  this  plan 
will  accomplish  the  mutually  supporting  goals  of  increasing  the 
number  of  lives  saved  and  improving  helicopter  ambulance 
survivability  on  the  predicted  European  battlefield  JMS 

N 79- 196060  Maryland  Inst  for  Emergency  Medical  Services. 
Baltimore 

MARYLAND’S  MED-EVAC  HEUCOPTER  PROGRAM 

R  Adams  Cowley  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  8p  refs  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  Med- E vac  helicopter  program,  developed  by  the  Maryland 
Institute  for  Emergency  Medical  Services  m  1968  with  the 
Maryland  State  Police  Aviation  Division,  to  transport  patients  to 
the  Maryland  Institute  for  Emergency  Medical  Services  Shock 
Trauma  Center  is  described  The  system  was  developed  to  reduce 
the  high  rural  fatality  rate  Helicopters  pick  up  victims  from  the 
scene  of  accidents  and  speed  them  to  special  care  centers  which 
can  manage  severe  multiple  trauma  and  other  medical  problems 
The  helicopters  are  also  used  for  interhospital  transfer  of  critically 
>11  and  injured  patients,  physician  emergencies,  transport  of 
premature  or  ill  neonates,  transport  of  medical  personnel  and 
supplies  By  using  the  helicopters  90  percent  of  flight  time  for 
police  work,  the  cost  of  Med-Evec  transports  has  been  kept 
down  The  survival  rate  has  improved  since  the  beginning  of 
the  program  to  62  percent  of  all  transports  J  M  S 

N79- 196090  German  Air  Force.  Porz-Wahn  (West  Germany) 
Helicopter  Transportation  Wing 

NIGHT  RESCUE  OPERATION  PROCEDURE  OVER  SEA 
WITH  SELL  UH  ID  HELICOPTERS 

Heinz  Knoche  In  AGARD  Operational  Helicopter  Aviation  Med 
Dec  1978  8  p  refs  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

Flight  physiological  aspects  and  disorientation  problems  of 
night  rescue  missions  with  Bell  UH-  10  helicopters  are  shown 
Countermeasures  which  have  proved  to  be  successful  in  fighting 
disorientation  are  mentioned  JMS 


N7S-1S61O0  Federal  Armed  Forces  Medical  Coll .  Munich  (West 
Germany). 

COORDINATION  OF  MEDICAL  ASPECTS  OF  THE  AIR 
RESCUE  SERVICE  IN  THE  FEDERAL  REPUBLIC  OF 
GERMANY 

H.  J.  Linde  In  AGARD  Operational  Helicopter  Aviation  Med 
Dec.  1978  9  p  (For  primary  document  see  N79- 19605  10-51) 
Avail  NTIS  HC  A99/MF  A01 
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The  us«  of  specially  equipped  rescue  helicopters  m  the  Federal 
Republic  of  Germany  to  provide  emergency  internal  and  surgical 
treatment  to  patients  quickly  at  the  scene  of  the  accident  and 
to  evacuate  them  by  helicopter  to  a  special  clinic,  if  required,  is 
discussed  The  establishment  of  24  air  rescue  stations  ensuring 
almost  complete  coverage  of  the  territory  of  the  Federal  Republic 
of  Germany,  coordination  of  the  regulations  governing  the 
employment  and  equipment  of  all  helicopters  so  that  every  patient 
would  receive  the  best  possible  treatment  under  identical  criteria, 
and  the  increasing  number  of  cases  requiring  aeromedical 
evacuation  by  fixed-wing  aircraft  of  tourists  and  employees  of 
German  firms  involved  in  accidents  in  foreign  countries,  are  among 
the  factors  considered  Guidelines  specifying  minimum  require¬ 
ments  for  aeromedical  evacuation  of  sick  and  injured  persons 
and  the  standardization  of  the  onboard  equipment  for  these  cases 
are  included  J  M  S 

Army  Agency  for  Aviation  Safety.  Fort  Rucker. 
Ala  Medical  Div 

MEDICAL  ASPECTS  OF  HEUCOPTER  EVALUATION  AND 
RESCUE  OPERATIONS 

Daniel  S  Berliner  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  3  p  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

Four  areas  of  concern  in  helicopter  patient  movement  are 
examined  These  include  (1)  knowledge  of  the  health  care  provider 
as  to  the  suitability  of  helicopter  evacuation  for  a  particular  patient. 
(2)  preparation  and  stabilization  of  patients  prior  to  helicopter 
flight  by  the  sending  facility  or  field  site;  (3)  inflight  protection 
of  the  patient  from  the  vibratory  and  noise  stresses  of  helicopter 
flight  and  the  continuation  of  medical  monitoring  and  treatment 
while  flying,  and  (4)  knowledge  by  the  receiving  facility  as  to 
the  stresses  and  capabilities  of  helicopter  patient  movement 
Education  of  referring  health  care  providers  and  onboard  patient 
care  attendants  and  standardization  of  inflight  equipment  are 
suggested  as  means  to  solving  problems  existing  in  these 
areas  JMS 

N78-19812#  Army  Aeromedical  Research  Lab  .  Fort  Rucker. 
Ala 

AN  EVALUATION  OF  THE  EFFECTS  OF  A  STABILITY 
AUGMENTATION  SYSTEM  UPON  AVIATOR  PERFORM 
ANCE/ WORK  LOAD  DURING  A  MEDEVAC  HIGH  HOVER 
OPERATION 

M.  G.  Sanders.  R.  I.  Burden.  Jr..  R  R.  Simmons.  M.  A.  Lees, 
and  K  A.  Kimball  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  9  p  refs  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  method  of  aiding  the  MedEvac  pilot  in  performing  a  hover 
maneuver  while  perhaps  reducing  workloads  was  investigated. 
A  modular,  four-axes  stability  augmentation  system  (Ministab) 
with  integrated  rate  attitude  and  heading  retention  was  installed 
on  the  USAARl  JUH-1H  helicopter  Participating  personnel  for 
the  project  were  nine  US  Army  aviators  with  a  total  average  of 
1172  flight  hours.  The  aviators  hovered  at  30  feet  above  ground 
level  for  five  minutes  under  each  of  the  three  following  flight 
control  conditions  (1)  unaided -normal  hover  with  visual  flight 
rules  conditions.  (2)  using  Force  Trim,  and  (3)  using  the  Mimstab. 
Continuous  information  from  twenty  pilot  and  aircraft  monitoring 
points  was  recorded  on  an  incremental  digital  recorder  for  all 
flights.  Multivariate  analyses  were  performed  on  both  aircraft 
status  variables  and  control  input  workload/ activity  measures. 
Under  the  conditions  tested,  the  stability  augmentation  system 
evaluated  did  not  provide  a  clearcut  improvement  in  flight 
performance  and  workload  across  all  flight  parameters.  J.M.S. 


N79-1H13|  Naval  Air  Development  Center,  Warminster.  Pa. 
Aircraft  and  Crew  Systems  Technology  Directorate 

THE  BOAT  THAT  IB  A  RAFT 

George  P  Gillespie  In  AGARD  Operational  Helicopter  Aviation 
Med.  Dec  1978  6  p  refs  (For  primary  document  see  N79- 1 9605 
10-61) 
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A  one  men  life  raft  that  demonstrates  superior  water 
•urvivabtfrfy  characteristics,  improved  logistics,  and  improved 
operational  interfaces  is  described  Characteristics  of  the  Mini 
Boat  include  center  of  mess  located  below  the  center  of  buoyancy, 
comfortable  support  for  tha  body,  and  a  thermal  barrier  between 
the  see  and  the  body  Introduction  of  the  Mini  Boat  into  the 
Nevef  Air  fleet  is  discussed  JMS 


N7B-1BB14f  Sikorsky  Aircraft.  Stretford.  Conn  Dept  of 
Engineering. 

ON-BOA  MEDEVAC  KIT 

Horace  T.  Hone  In  AGARD  Operational  Helicopter  Aviation 
Med.  Dec  1978  9  p  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  kit  designed  for  converting  the  standard  BLACK  HAWK 
aircraft  to  medical  evecuelion  configuration,  after  removal  of  eight 
troop  seats  is  described  Four  crash -attenuated  litters  ere  carried, 
plus  a  60  Hz.  115  volt  power  pack  that  permits  the  use  of 
regular  hospital  equipment  by  casualties  in  transit  Litters  can 
be  loaded  transversely  from  either  side  of  the  aircraft  A  lifting 
facility  is  provided  for  the  upper  litters  JMS 

N 78-188161  Societe  Netionele  Industrielle  Aerospatiale. 

Marignane  (France.)  Helicopter  Div 

CASUALTY  EVACUATION  BY  HELICOPTER 

Louis  Vachon  and  Wilfrid  Messens  In  AGARD  Operational 

Helicopter  Aviation  Med  Dec  1978  18  p  ref  In  ENGLISH 

end  FRENCH  (For  primery  document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

Casualty  evacuation  procedures  which  allow  in-flight  perform¬ 
ance  of  all  medical  actions  required  for  reanimation  and  small 
surgery  together  with  transmission  of  medical  data  to  the  hospital 
ere  described.  An  in-flight  test  of  DAUPHIN,  a  modern  ambulance 
installation  for  helicopters,  on  the  occasion  of  a  traffic  accident 
simulation  and.  at  the  same  time,  an  actual  evacuation  mission, 
is  documented.  A  full  success  demonstrated  the  validity  of  the 
concept.  JMS 

N7B-18819#  Caned  an  Armed  Forces  Base  Hospital.  Bushell 
Perk  (Saskatchewan) 

DEVELOPMENT  C?  CASUALTY  EVACUATION  KIT  FOR  THE 
UQHT  OBSERVATION  HEUCOPTER  (KIWAI 

R.  M.  Goede  In  AGARD  Operational  Helicopter  Aviation  Med 
Dec.  1976  5  p  refs  ( For  primary  document  see  N79- 19605 
10-51) 

Avail;  NTIS  HC  A99/MF  A01 

The  design  and  testing  of  a  casualty  evacuation  kit  utilizing 
the  Kiowa  helicopter  is  described  This  kit  consisted  of  a  stretcher 
support  frame,  aluminum  stretcher,  and  two  rear  doors  with 
bubble  extensions  to  ensure  the  necessary  width  to  transport 
one  patient  across  the  rear  passenger  compartment  Flight  testing 
was  carried  out  to  determine  the  aerodynamic  characteristics  of 
the  Kiowa  aircraft  with  the  kit  installed.  This  kit  was  designed 
to  Fit  any  Kiowa  helicopter  in  the  Canadian  Forces  fleet  In  the 
event  of  an  aircraft  crash,  this  kit  could  be  installed  in  the  first 
available  aircraft  in  approximately  fifteen  minutes  JMS 

N78-1B617j|f  Max-Planck-lnstitut.  Bad  Kreuznach  (West 
Germany).  Anthropotechnics  Working  Group. 

HUMAN  EXPOSURE  TO  MECHANICAL  VIBRATION  AT 
LYING  POSTURE  IN  THE  AMBULANCE  HEUCOPTER 
UH-1D 

Heinrich  Dupuis  In  AGARD  Operational  Helicopter  Aviation 
Med.  Dec.  1978  Up  refs  (For  primary  document  see 
N79- 19605  10-51) 

Avail:  NTIS  HC  A99/MF  A01 

The  vibration  exposure  of  wounded  or  sick  people  during 
transportation  by  tha  UH-1D  helicopter  was  investigated 
Accelerations  were  measured  at  the  mounting  parts  of  the 
stretcher,  at  four  points  of  transferring  from  the  stretcher  to  the 
human  body,  and  at  two  places  upon  the  body.  This  was  done 
under  1 1  flight  situations  racing  the  engine,  ground  running, 
lifting  up.  suspense -flight,  ascending -flight,  horizontal -flight  60. 
80.  100  and  116  kn.  landing-flight  and  running  out  the  engine 
Effective  values  (rms)  of  acceleration  and  frequency  analysis  were 
used  as  a  basis  for  evaluation  The  vibration  stress  was  found 
to  be  about  90%  smaller  when  transported  by  helicopter  than 
by  wheeled  vehicles  The  middle  of  the  three  positions  of  the 
stretcher  showed  the  relative  lowest  vibration  comparing  upper 
and  ground  position.  From  the  mounting  parts  of  the  stretcher 
to  the  points  of  entrance  into  the  body  vibration  decreases  at 
about  90%.  Besides  low  frequencies  (5  to  10  Hz)  high  frequency 
vibration  (30  to  50  Hz)  was  found.  J  M  S 


N78-1S61Sj|l  Naval  Air  Development  Center.  Warminster.  Pa 
Aircraft  and  Craw  Systems  Technology  Directorate 

PROTECTIVE  APPROACHES  IN  THE  MODERATION  OF  THE 
PHYSIOLOGICAL  EFFECTS  OF  EXTREME  AMBIENT 
CONDITIONS  IN  HEUCOPTER  OPERATIONS 
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Loua  J  SantaMana  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  7  p  refs  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

To  study  the  effectiveness  of  a  head  cooling  system,  three 
subjects  were  individually  exposed  to  ambient  temperature  levels 
of  32  2  C  and  40  6  C  Tests  were  conducted  with  and  without 
head  cooling  under  resting  conditions  Under  conditions  of  light 
activity  simulating  an  increase  in  metabolic  heat  production  of 
150-200  KCAL/hr.  only  the  cooling  mode  was  used  at  each 
ambient  temperature  The  assessment  was  based  on  temperature 
and  comfort  sensation,  skin  and  body  temperature,  heart  rate 
and  total  weight  loss  The  moderating  effects  of  head  cooling 
were  indicated  in  the  setting-resting  conditions:  with  exercise 
the  advantages  were  less  apparent,  possibly  as  a  result  of  system 
limitations  In  the  cold  water  phase,  the  encapsulating  life  raft 
(ELR)  and  the  USN  LR-1  raft  were  tested  at  three  levels  of 
air-water  temperature  conditions,  i.e  15  6  C/10  C.  7.2  C/1  6 
C,  and  2  8  C/-6/7  C.  and  a  constant  wind  velocity  of  25  km/hr 
Two  volunteer  subjects  were  similarly  equipped  with  minimal 
personal  protective  equipment  The  advantages  gained  by  the 
use  of  the  ELR  were  indicated  in  terms  of  body  temperatures 
and  subjective  reports  even  under  the  most  stressful  conditions 
of  the  program  J.M  S 

N79-19S19#  Army  Aeromedical  Research  Lab  .  Fort  Rucker. 
Ala 

IN-FUGHT  TOXICOLOGY  OF  FIXED  AND  ROTARY  WING 
AIRCRAFT  CREW  STATIONS 

Gary  0  Pollard  and  Doris  W.  Hirsch  In  AGARD  Operational 
Helicopter  Aviation  Med  Dec  1978  7  p  refs  (For  primary 
document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  system  was  designed  and  developed  for  the  measurement 
of  toxic  gases  while  in  flight  The  system  is  based  on  the  use 
of  several  instruments  including  a  multichannel  infrared  spectrome¬ 
ter,  a  mass  spectrometer  as  well  as  several  other  instruments 
and  techniques  The  techniques  were  applied  to  the  evaluation 
of  weapons  gases  and  contamination  from  engine  exhaust  in 
the  Utility  Tactical  Transport  Aircraft  System  (UTTAS)  as  well 
as  other  aircraft  systems  Results  are  presented  J  M  S 

N79-19620#  German  Air  Force.  Porz-Wahn  (West  Germany) 
Helicopter  Transportation  Wing. 

BACKACHE  IN  OH  IO  HELICOPTER  CREWS 
H.  C.  Schulte-Wintrop  (LTK.  Munster.  W.  Ger.)  and  N  Knoche 
In  AGARD  Operational  Helicopter  Aviation  Med  Dec.  1978 
12  p  refs  (For  primary  document  see  N79- 19605  10-51) 

Avail:  NTIS  HC  A99/MF  A01 

A  questionnaire  was  prepared  and  handed  to  the  crews  (6). 
Out  of  a  total  of  145  pilots,  flight  engineers  and  air  rescue 
medics  questioned  40%  complained  of  backache  during  flight 
and  51%  of  backache  after  flight  The  steady  RPM  setting  during 
normal  flight  was  marked  to  cause  discomfort  in  37%  of  the 
cases  as  opposed  to  only  4%  when  increasing  RPM  In  39%  of 
the  cases  the  pain  was  described  as  a  lasting  one.  29%  reported 
one  of  short  duration  In  34%  it  was  felt  in  the  middle  of  the 
back  over  the  dorsal  process,  in  54%  in  the  lumbar  region,  and 
in  only  17%  in  the  neck.  It  is  concluded  that  the  following 
factors  are  causative  to  backache  in  helicopter  crews,  vibration; 
seating  posture;  draft;  lack  of  specific  exercises,  and  vertebral 
abnormalities.  J  M  S 


N7S-1SS21#  Army  Aeromedical  Research  Lab .  Fort  Rucker. 

Ala. 

US  ARMY  AVIATION  FATIGUE-RELATED  ACCIDENTS. 
1971  -  1977 

Gerald  P.  Krueger  and  Yvonna  F.  Jones  In  AGARD  Operational 
Helicopter  Aviation  Med  Dec  1978  11  p  refs  (for  primary 
document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

An  accident  data  survey  was  made  to  determine  how 
frequently  aviator  crew  fatigue  may  have  contributed  to  US  Army 
aviation  accidents  from  1971  to  1977  All  accident  reports  in 
the  US  Army  Agency  for  Aviation  Safety  (USAAAVS)  data  base 
were  reviewed.  Aviator  fatigue  was  deemed  to  be  a  contributing 
factor  in  42  rotary  wing  accidents  which  resulted  in  •  total  of 
51  fatalities  and  63  personnel  injuries.  Fatigue  contributed  to 
10  fixed  wing  accidents,  resulting  in  three  fatalities  and  five 
injuries.  These  fatigue  ralated  accidents  are  categorized  by  aircraft 
end  miseion  type  and  by  time  of  day  and  day  of  week  of  the 


accident  Pilots  activities  prior  to  the  accidents  which  promote 
the  likelihood  of  pilot  fatigue  contributions  are  described  The 
personnel  and  equipment  costs  of  these  accidents  to  the  Army 
are  estimated,  and  the  relative  importance  of  such  accidents  to 
the  total  US  Army  eviction  accident  picture  is  assessed  J  M  S 

N79-19922#  Advisory  Group  for  Aerospace  Research  and 
Development.  Peris  (France).  Aerospace  Medical  Panel 
EVALUATION  OF  AIRCREW  FATIGUE  OURING  OPER¬ 
ATIONAL  HELICOPTER  FLIGHT  MISSION 

C.  Koch  (Italian  Air  Force.  Rome)  and  F  Monesi  In  its  Operational 
Helicopter  Aviation  Med  Dec  1978  2  p  refs  (For  primary 
document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

Monitoring  of  physiological  parameters  for  the  assessment 
of  workioed  in  laboratory  and  also  field  studies  is  described 
In-flight  recordings  of  ECG.  breathing  rate  and  amplitude.  EMG, 
EEG.  EOG  and  Gz  were  transmitted  tele  metrically  from  the 
helicopter  crew  station  to  the  ground  receiving  station  The 
investigators  were  provided  with  some  objective  data  on  the 
increase  in  biological  cost  for  an  Agusta/Bell  204  helicopter 
pilot  trying  to  maintain  a  given  level  of  performance  In  fact, 
the  same  task  was  performed  by  the  pilot  in  two  successive 
phases  of  an  operational  flight  mission,  the  lettei  being  more 
demanding  The  crucial  question  is  which  physiological  parameters 
prove  of  practical  value  in  revealing  the  onset  of  a  state  of 
acute  fatigue  Undoubtedly,  breathing  rate  and  amplitude  show 
relatively  early  changes  with  the  increase  m  workload  during 
helicopter  flying  (Pettyjohn)  as  well  as  EMG  and  EOG  However, 
adequate  computerized  analysis  of  other  physiological  and 
behavioral  parameters  is  necessary  to  provide  the  investigator 
with  more  subtle  tools  for  the  identification  of  fatigue  J  M  S 


N79-1SS23#  Army  Aeromedical  Research  Lab .  Fort  Rucker. 
Ala 

CHANGES  IN  THE  ROTARY  WING  AVIATOR'S  ABILITY 
TO  PERFORM  AN  UNCOMMON  LOW  ALTITUDE  REAR 
WARD  HOVER  MANEUVER  AS  A  FUNCTION  OF  EXTENDED 
FUGHT  REQUIREMENTS  AND  AVIATOR  FATIGUE 

M  A  Lees.  R  R  Simmons.  L  W  Stone,  and  K  A  Kimball  In 
AGARD  Operational  Helicopter  Aviation  Med  Dec  1978  14 
p  refs  (For  primary  document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

Changes  in  man -helicopter  system  performance  for  a  variety 
of  flight  maneuvers  were  examined  The  system  performance 
changes  in  the  rearward  hover  maneuver  across  five  days  of  an 
extended  flight  schedule  ere  described  System  performance  is 
categorized  into  measures  of  the  pilot's  control  performance, 
measures  of  the  aircraft's  stability,  and  combined  measures  of 
total  system  performance  for  each  primary  aircraft  control  channel 
System  performance  changes  across  the  five  flight  days  and 
within  tha  flight  days  were  examined  using  multivariate  analysis 
Significant  changes  in  each  aircraft  control  channel  are  presented 
and  the  overall  changes  in  system  performance  are  discussed 

J  M  S 

N 79-1 9624#  Wood  (William  Cl.  Memphis.  Tenn 

IMPLEMENTATION  OF  A  DIVISIONAL  AVIATION  PRO¬ 
GRAM  TO  DECREASE  FUGHT  CREW  FATIGUE 

William  C  Wood  In  AGARD  Operational  Helicopter  Aviation 
Med.  Dec.  1978  7  p  refs  (For  primary  document  see  N79- 19605 
10-511 

Avail:  NTIS  HC  A99/MF  A01 

A  vigorous  and  continuing  program  to  recognize  evietor  fetigue 
implemented  in  the  U  S.  First  Armored  Division  in  Europe  is 
described.  Aviators  are  given  lectures  which  review  the  various 
stresses  inherent  in  aviation.  The  two  types  of  aviator  fetigue. 
acute  skill  fatigue  and  chronic  skill  fatigue,  are  discussed  in 
detail  The  emphasis  is  on  recognition  by  the  aviators  themsefves 
of  symptoms  end  signs  of  fatigue.  Flight  hour  limitation  is  an 
important  part  of  a  crew  rest  program,  but  does  not  replace  the 
other  elements  as  presented  Prevention  of  fatigue  and  recognition 
of  fatigue  which  has  developed  is  an  essential  component  of  an 
aviation  safety  program  J.M  S 

N79-19S2B#  Sikorsky  Aircraft.  Stratford.  Conn. 

ADVANCEMENTS  IN  HEUCOPTER  COCKPIT  TECHNOL¬ 
OGY 

Howard  P  Harper  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  7  p  refs  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 


227 


51  LIFE  SCIENCES  (GENERAL) 


Tha  requirements  of  future  missions  are  discussed  in  terms 
of  the  need  for  advanced  controls  and  displays  and  improvements 
in  cockpit  vision  workload,  and  comfort  A  number  of  technological 
areas  are  reviewed  as  candidates  for  inclusion  in  an  advanced 
cockpit  A  cockpit  design  incorporating  this  technology  is 
presented  J  M  S 

N79  19829#  British  Aerospace  Dynamics  Group,  Bristol 
(England) 

VISUAL  EFFECTS  OF  HELICOPTER  MANEUVRE  ON 
WEAPON  AIMING  PERFORMANCE 

P  R  Michael,  T  E  Jardine.  and  M  K  Goom  fn  AGARD 
Operational  Helicopter  Aviation  Med  Dec  1978  15  p  refs 

(For  primary  document  see  N79  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  problem  areas  associated  with  the  guidance  of  command- 
to-line-of-sight  missiles  from  helicopters  were  examined  and 
assessed  experimentally  The  weapon  system  considered  employed 
a  sight  which  was  stabilized  in  pitch  and  yaw  and  which 
incorporated  a  manually  operated  servocontrol  for  moving  the 
sight  in  azimuth  and  elevation  Four  interactions  likely  to  degrade 
performance  were  studied  These  were  (1)  the  simultaneous 
use  of  sight  and  missile  controls;  (2)  helicopter  vibration; 
(3)  helicopter  forward  motion;  and  (4)  helicopter  maneuver  (roll, 
pitch  and  yaw)  Results  of  a  first  series  of  simulation  experiments 
established  that,  in  general,  helicopter  vibration  and  forward 
motion  did  not  degrade  the  operators'  performance  and  that  an 
operator  could  use  the  sight  and  missile  guidance  controls 
simultaneously  without  loss  of  accuracy  However,  any  helicopter 
maneuver  which  caused  the  field-of-view  through  the  sight  to 
roll  was  found  to  cause  considerable  degradation  of  perform¬ 
ance.  regardless  of  any  previous  flying  experience  of  the  subjects 
This  effect  of  roll  phasing  (cross  coupling)  was  investigated  in  a 
second  series  of  simulations  which  contained  some  experiments 
where  a  system  of  roll  compensation  was  used  This  compensation 
caused  the  missile  axes  to  appear  and  remain  parallel  to  a  graticule 
in  the  sight,  and  the  field-of  view  retained  its  attitude  at  launch 
throughout  the  engagement  Provided  the  compensation  was  able 
to  reduce  roll  phasing  to  less  than  20  deg  there  was  no  degradation 
in  performance  J.M  S 

N79  19427#  Royal  Aircraft  Establishment.  Farnborough 
(England)  Flight  Systems  Dept 

HUMAN  FACTORS  EVALUATIONS  OF  TODAY'S  HEUCOP 
TEAS  AS  AN  AIO  TO  FUTURE  SYSTEMS  DESIGN 

E  J  Lovesey  In  AGARD  Operational  Helicopter  Aviation  Med 
Oec  1978  7  p  refs  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

Methods  of  identifying  the  shortcomings  of  helicopter  weapon 
systems  and  avionics  design  are  discussed  in  terms  of  the  interface 
with  the  operator  One  filming,  eyemark.  and  voice  recording 
are  considered  along  with  structured  interviews  and  questionnaires 
Emphasis  is  placed  on  discovery  of  good  human  features  and 
shortcomings  in  order  to  eradicate  the  bad  in  future  designs 

J  M  S 

N79-1942S#  Hughes  Helicopters.  Culver  City.  Calif.  Human 
Factors  Engineering 

TAORAP:  A  COMPUTER  AtOEO  TECHNIQUE  FOR 
REDUCING  AIRCREW  TASK  ANALYSIS  DATA 

David  E  Gobuty  In  AGARD  Operational  Helicopter  Aviation 
Med  Oec  1978  9  p  ref  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

As  part  of  the  human  factors  engineering  activity  during 
design  of  the  YAH-64  advanced  attack  helicopter,  a  technique 
was  developed  for  the  computer  aided  reduction  of  aircrew  task 
analysis  data  The  Task  Analysis  Data  Reduction  and  Analysis 
Program  (TADRAP)  begins  with  the  processing  of  raw  data  from 
a  classical  task  analysis  which  was  structured  around  a  five -tiered 
pyramidal  scheme  for  mission  description  Once  coded  and 
keypunched.  TADRAP  converts  the  task  analysis  data  into 
estimates  of  operator  workload  based  upo..  expected  task 
completion  time,  plus  weighted  values  representing  the  complexity 
factors  of  action  cycle,  sensory  modality,  and  task  position  The 
TADRAP  facilitates  task  analysis  validation  and  presents  workload 
data  in  tabular  form  Future  plans  include  expanding  TADRAP 
routines  to  provide  computer  graphics  illustrations  of  analyzed 
mission  profiles  J  M  S 

N79  19429#  Pans  V  llniv  (France)  Laboratoire  d  Anthropologie 
et  d  Ecologie  Humatne 


THE  USE  OF  RIOSTEREOMETRY  IN  HEUCOPTE  R  COCKPIT 
OEtIGN  [UTILISATION  DUNE  METHODS  DC  BIOSTER 
EOMETRIE  DANS  LA  CONCEPTION  DUN  POSTS  DE 
PILOTAGE  D'HEUCOPTERE] 

A  Coblentz.  Y  Detoison.  G  Ignazi.  and  J  Prudent  In  AGARD 
Operational  Helicopter  Aviation  Med  Dec  1978  19  p  In 

FRENCH  (For  primary  document  see  N79  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  functional  anthropometric  characteristics  of  French  land 
force  helicopter  pilots  were  analyzed  to  define  new  norms  for 
equipping  pilot  stations  and  making  them  adaptable  to  the 
needs  of  the  operators  An  apparatus  was  developed  which  can 
be  raised  by  each  anatomic  point  and  by  each  point  chosen  on 
the  equipment  A  simulator  of  the  pilot  station  was  constructed 
so  that  the  X.  Y.  Z  coordinates  could  be  obtained  in  a  fixed 
reference  geometry  The  precise  results  obtained  were  used  in 
the  simulator  and  the  ergonometnc  and  data  and  dimer  sions 
were  integrated  With  the  use  of  this  three  dimensional 
measurement  system,  the  adjustments  necessary  to  provide 
comfort  to  different  subjects  were  measured  and  pilot  positions 
were  analyzed  so  the  variations  in  pilot  attitude  could  be 
considered  in  the  simulated  pilot  performance  TransJ  by  A  R  H 

N79  19430#  National  Aerospace  Lab  .  Amsterdam  (Netherlands) 

AN  ANALYSIS  OF  HELICOPTER  PILOT  CONTROL  BEHAV¬ 
IOR  ANO  WORKLOAD  DURING  INSTRUMENT  FLYING 
TASKS 

J.  Smit  and  Wewennke  In  AGARD  Operational  Helicopter 
Aviation  Med  Dec  1978  11  p  refs  (For  primary  document 

see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

During  helicopter  instrument  hover  and  navigation  (tracking) 
tasks  a  number  of  Right  data,  physiological  measures  and 
subjective  ratings  were  collected  Mathematical  models  were  used 
to  describe  and  analyze  the  pilot's  control  behavior  and  attention 
workload.  The  optimal  control  mode)  seems  to  offer  a  suitable 
framework  for  the  description  of  control  tasks  as  complex  as 
helicopter  instrument  flying  A  control  effort  model,  which  was 
formulated  in  terms  of  the  optimal  control  model,  describes  the 
relationship  between  performance  and  attention  paid  to  the  task 
The  physiological  variables  and  subjective  ratings  in  general 
reflected  the  variations  in  control  effort  connected  with  the  various 
tasks  J  M  S 

N 79-19631#  Naval  Air  Development  Center.  Warminster.  Pa 
Aircraft  and  Crew  Systems  Technology  Directorate 
DESIGN  PROCEDURE  FOR  AN  INFORMATION  TRANSFER 
METHOD  CUBITS  FOR  ALLOCATING  PANEL  AREA  FOR 
AIRCREW  STATION  CONTROLS  AND  DISPLAYS 
Patrick  M  Curran  In  AGARD  Operational  Helicopter  Aviation 
Med  Oec  1978  10  p  refs  (For  primary  document  see 

N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  systematic  and  objective  method  for  the  allocation  of  pane  I 
areas  in  aircrew  workspaces  was  developed  The  developed 
procedure  is  based  on:  (1)  the  criticality  of  the  control  or  display 
on  crew  safety  and  mission  effectiveness.  (2)  the  frequency  of 
utilization;  and  (3)  the  amount  of  information  which  is  conveyed 
by  the  operator  to  the  system  through  control  actuation  or  which 
is  conveyed  to  the  operator  by  the  display  presentation  This 
procedure  utilizes  a  computational  method  called  CUBITS  to 
establish  a  single  figure  of  merit  for  the  allocation  of  panel 
space  This  method  also  deals  with  the  number  of  control  settings 
and  accuracy  required  in  the  computation  of  the  amount  of 
information  being  transferred  J  MS 

N 79 -19932#  Naval  Air  Development  Center.  Warminster.  Pa 
Aircraft  and  Crew  Systems  Technology  Directorate 
HUMAN  FACTOR  ENGINEERING  TEST  ANO  EVALUATION 
OF  THE  US  NAVY  LAMPS  HELICOPTER  SYSTEM 

Patrick  M  Curran.  George  J  Laurent,  and  Paul  M  Linton  In 
AGARD  Operational  Helicopter  Aviation  Med  Dec  1978  8  p 
refs  (For  primary  document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  human  factors  engineering  (HFE)  planning,  implementa¬ 
tion.  and  contnbutions  m  the  evaluation  of  the  U  S  Navy  Light 
Airborne  Multi  purpose  System  (LAMPS)  during  calibrated  range 
and  open-sea  operations  are  presented  Human  factor  engineering 
participation  in  this  overall  program  was  directed  to  the  cntical 
evaluation  of  the  interfaces  among  the  various  system  operators 
and  their  equipments  in  the  two  LAMPS  system  versions  The 
adequacy  of  tha  air  and  ship  crews  and  than  station  designs  m 
the  two  LAMPS  system  versions  was  assessed  The  majot  sources 
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of  HFE  data  were  subjective  operator  questionnaire,  structured 
observations,  and  tape-recorded  interviews  Objective  data 
included  mission  key-event  printouts,  internal  communication 
system  (ICS)  voice  tapes,  and  aircraft  and  shipboard  display 
photographs  Conclusions  are  presented  and  discussed  J  M  S 

N78  1SS33#  Centre  d'Etudes  et  de  Recherches.  Toulon  (France) 

A  DESCRIPTION  OF  THE  RECENT  NEUROPSYCHOLOGICAL 
SELECTION  OF  PILOTS  FOR  LAND  FORCES  LIGHT 
AIRCRAFT  [DESCRITION  DE  LA  NOUVELU  SELECTION 
NEUROPSYCHOLOGIQUES  DES  PILOTES  DE  L’AVIATION 
LEGERE  DE  L  ARMEEE  DE  TERRE] 

E  J  Caille  D  Ziane  (Aviation  Legere  de  I'Armee  de  Terre. 
Villacoublay  Air.  France).  A  Goavec  (Antenne  Aviation  Legere 
de  LArmee  de  Terre.  Vincennes  France)  and  A  El/ear 
(Antenne-Aviation  Legere  de  I'Armee  de  Terre.  Vincennes.  France) 
In  AGARD  Operational  Helicopter  Aviation  Med  Dec  1978 
6  p  (For  primary  document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

Modern  methods  of  automatic  recording  and  analysis  are 
used  in  an  experimental  battery  of  tests  developed  between  1974 
and  1977  and  validated  on  200  operational  helicopter  pilots 
The  principal  originality  of  the  new  selection  process  rests  in 
the  objective  study  of  vulnerability  manifested  in  the  course  of 
controlled  situations  (voluntary  hypernea.  intermittent  luminous 
simulation,  mental  calculation,  and  muscular  exercise)  as 
manifested  on  EEG  and  EEC  The  tracings  are  subjected  to 
harmonic  analysis  and  treated  in  real  time  on  microprocessors 
Classic  cognitive  tests,  six  psychometric  questionnaires,  and  proof 
of  piloting  capability  as  demonstrated  in  a  simulator  are  included 
in  the  pilot  selection  process  Transl  by  A  ft  H 

N 79  19834#  Hopital  Begin.  St  Mande  (France) 
RADIOLOGICAL  EXAMINATION  OF  THE  RAC  HIS  AND 
FITNESS  FOR  EMPLOYMENT  AS  A  HELICOPTER  PILOT 
[EXAMEN  R ADIOLOGIQUE  DU  RACHIS  ET  APTITUDE 
AL  EMPLOI  DE  PILOT!  D'HEUCOPTERE) 

R  P  Delahaye.  Auffret  and  P  J  Metges  In  AGARD  Operational 
Helicopter  Aviation  Med  Dec  1978  3  p  refs  In  FRENCH 

(For  primary  document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

Spinal  pain  in  helicopter  pilots  is  due  partly  to  the  pilot's 
position  and  partly  to  vrbrations  generated  by  the  aircraft  arnica) 
medicine  shows  that  spinal  pain  has  a  variable  intensity  ranging 
from  a  simple  annoyance  to  a  painful  ache  The  chronic  discomfort 
that  evolves  with  or  without  pain  during  or  after  flight  is  caused 
by  the  pilot's  position  and  is  not  experienced  by  airplane  pilots 
Both  clinical  and  physiopathological  evidence  supports  the 
arguments  that  a  specific  standard  of  aptitude  should  be  applied 
in  the  selection  of  helicopter  pilots  A  common  standard  of  aptitude 
cannot  be  developed  for  both  combat  aircraft  and  helicopter 
pilots  because  the  lumbar  rachis  and  the  lumbo  sacral  joint 
constitute  the  critical  segment  for  the  helicopter  pilot,  while  the 
dorsal  rachis  and  dorso-lumbar  joint  are  the  most  critical  in 
combat  aircraft  pilots  following  ejection  Transl  by  A  R  H 

NTt  lMMjf  Royal  Naval  Air  Medical  School.  Seafield  Park 
(England). 

A  SYSTEM  OF  TRAINING  IN  AVIATION  PHYSIOLOGY  AND 
HUMAN  FACTORS  FOR  ARMY  AND  NAVY  HEUCOPTf  R 
AIRCREW 

P.  S  Ormerod  In  AGARD  Operational  Helicopter  Aviation  Mad 
Dec.  1978  9  p  refs  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

Aeromedical  training  courses  designed  specifically  for 
helicopter  aircrews  are  described  Methods  used  to  devise  the 
present  courses  and  the  factors  considered  to  be  important  *n 
determining  the  usefulness  of  aeromedical  training  to  aircrews 
are  emphasized  J  M  S 

N 78  19838#  Textron  Bell  Helicopter.  Ft  Worth.  Te'*  Human 
Factors  and  Cockpit  Arrangement  Group 

VISUAL  REQUIREMENTS  FOR  THE  HELICOPTER  PHOT 

William  F  Lowe  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  6  p  ref  (For  primary  document  see  N79  19605 
10  51) 

Avail  NTIS  HC  A99/MF  A01 

Flight  test  results  of  pilots  flying  obstacle  avoidance  maneuvers 
are  discussed  Prediction  that  pilots  would  maneuver  closei  to 
obstacles  on  thetr  side  of  the  aircraft  as  opposed  to  obstacles 
on  the  copilot/ observer  side  and  that  as  speed  of  fly  by  maneuvers 


increased  the  distance  required  for  safe  clearance  would  increase 
were  not  completely  supported  by  the  data  Explanation  of  these 
contradictory  results  are  offered  A  survey  of  commercial  operators 
to  determine  the  unique  requirements  of  their  operations  is 
included  along  with  a  vision  plot  of  a  new  commercial  twin 
turbine  helicopter  JMS 

N78- 19837#  Coast  Guard.  Alameda.  Calif 

OR8ERVATION  OF  NIGHT  SHIPSOARD  HELICOPTER 
OPERATIONS  FROM  A  210  FOOT  US  COAST  GUARD 
CUTTER 

W.  W  Harvey.  Jr  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  6p  refs  (For  primary  document  see  N79*  19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

Night  helicopter  operations  were  conducted  to  observe  the 
effectiveness  of  flight  deck  lighting  These  observations  are 
outlined,  and  a  simple  review  of  visual  perception  is  given 
Emphasis  is  placed  on  improving  safety  aspects  of  night  flight 

J  MS 

N7S-1SS3S#  Army  Aeromedical  Research  Unit.  Fort  Rucker. 
Ala 

OCULOMOTOR  PERFORMANCE  OF  AVIATORS  DURING 
AN  AUTOROTATION  MANEUVER  IN  A  HELICOPTER 
SIMULATOR 

Richard  N  Armstrong.  Gerald  P.  Krueger.  John  H  Sapp,  and 
Yvonna  F  Jones  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  14  p  refs  (For  primary  document  see 

N79  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  oculomotor  performance  of  ten  US  Army  pilots,  a  group 
of  five  experienced  and  a  group  of  five  newly  graduated  aviators, 
was  filmed  during  helicopter  simulator  flights  conducted  under 
precision  instrument  flight  conditions.  Each  pilot  flew  a  one 
hour  precision  instrument  flight  in  a  simulator  on  each  of  four 
days  On  the  fourth  day.  the  flight  scenario  included  a  simulated 
engine  failure  that  required  the  pilot  to  execute  an  autorotation 
maneuver  Oculomotor  performance,  pilot  control,  and  aircraft 
flight  dynamic  measures  were  recorded  during  the  fourth  flight 
The  allocation  of  pilot  visual  activity  to  various  instruments  was 
observed  to  differ  as  a  function  of  two  phases  of  the  autorotation 
maneuver  Pilots  controlled  rotor  speed  and  airspeed  closer  to 
desired  limits  in  the  second  phase  than  they  did  in  the  initial 
phase  of  the  autorotation  Few  differences  of  pilot  visual  activity 
were  exhibited  as  a  function  of  the  experience  level  of  the 
pilots  J  M  S 

N78- 18838#  Centre  de  Recherches  de  Medecine  Aeronautique. 
Paris  (France) 

PROVIDING  AN  EVE  SEPARATOR  ON  A  COLOR  CATHODE 
TUSE  [POUVOIR  8EPARATEUR  OE  LOCLL  SUR  TURE 
CATHODIQUE  COULEUR) 

G  F  Santucci  In  AGARD  Operational  Helicopter  Aviation  Med 
Dec  1978  10  p  refs  In  FRENCH  (For  primary  document  see 
N79  19605  10-51  > 

Avail  NTIS  HC  A99/MF  A01 

The  visual  acuity  of  simultaneously  colored  contrast  on  a 
radar  video  buffer  television  screen  was  studied  using  originally 
designed  apparatus  Equal  luminance  was  used  during  tests  of 
the  folic.,  ng  colors:  red.  green,  blue,  purple,  greenish -blue,  yellow, 
and  white  Tests  conducted  on  60  pilots  between  the  ages  of 
20  and  50  resulted  in  the  definition  of  the  optimum  proportion 
of  character  needed  to  assure  recognition  of  form  with  good 
probability,  as  well  as  the  precise  contrast  of  color  needed  for 
rapid  perception  The  data  thus  obtained  permits  optimal  reeding 
of  mformtion  on  a  cathode  lube  Transl  by  ARM 

N 78  1 8840#  Army  Aeromedical  Research  Lab.  Fort  Rucker. 
Ala 

VISUAL  PERFORMANCE /WORKLOAD  OF  HELICOPTER 
PILOTS  DURING  INSTRUMENT  FLIGHT 

R  R  Simmons.  M  A  Lees  and  K  A  Kimball  In  AGARD 
Operational  Helicopter  Aviation  Med  Oec  1978  17  p  refs 

(For  primary  document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

Visual  and  psychomotor  performance  date  was  collected  in 
an  attempt  to  investigate  and  study  the  general  visual  performance 
of  aviators  during  IFR  conditions  Two  groups  of  aviators,  with 
varied  experience  levels,  were  the  subjrets  A  NAC  Eye  Mark 
Recorder  and  the  Helicopter  In-Flight  Monitoring  System  were 
utilized  to  colleci  the  required  date  The  results  indicated,  among 
other  findings,  that  pilot  subjective  opinion  does  not  agree  with 
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objective  data  Additionally,  the  attitude  indicator  and  rauio 
compass  comprised  over  60  percent  of  the  pilot's  total  visual 
workload,  while  the  aircraft  s  status  gauges  were  monitored  less 
than  10  percent  of  the  total  time  These  data  should  provide 
invaluable  information  concerning  the  visual  requirements  of  pilots 
for  safe  helicopter  operations  J  M  S 

N7l-1fNM1|  Army  Aeromedical  Research  Lab.  Fort  Rucker. 
Ala. 

VISUAL  SOCKETS:  A  DESIGN  PARAMETER  EOS  HE U COP 
TER  INSTRUMENT  PANELS 

R.  W.  Bailey  and  Dav^d  D  Gl»ck  In  AGARD  Operational  Helicopter 
Aviation  Med  Dec  1978  4  p  refs  (For  primary  document 

see  N79-19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  concept  of  fixation  points  between  instruments  (  Visual 
Pockets')  for  instrument  flight  of  helicopters  was  proposed  as  a 
new  concept  to  reduce  pilot  workload  and  improve  performance 
It  was  also  proposed  that  this  concept  be  applied  to  cockpit 
instrument  panel  design  In  view  of  the  significance  attached  to 
this  revolutionary  concept  of  Visual  Pockets  .  a  review  and 
perspective  of  helicopter  pilot  visual  information  requirements 
are  presented  with  special  emphasis  on  the  impact  of  Visual 
Pocket  concepts  J  M  S 

N7t-1M42|  Federal  Aviation  Agency.  Oklahoma  City.  Okla 
Aviation  Physiology  Lab 

VISUAL  AMO  OPTICAL  ASSESSMENT  OF  OAS  FROTf  CTIVI 
FACE  MASKS 

K  W  Welsh  and  J  A.  Vaughan  In  AGARD  Operational  Helicoptar 
Aviation  Med  Dec  1978  7  p  refs  (For  primary  documant 

see  N79  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  visual  characteristics  of  ophthalmic  design  requirements 
for  smoke/ gas  protective  face  masks  for  pilots  and  aircrew  mem 
bers  were  studied  Visual  tests  with  the  mask  in  place  indlude  (If 
peripheral  field  of  vision.  (2)  visual  acuity.  (3)  stereoscopic 
depth  perception.  14)  color  vision  and  (5)  spectacle  frame 
displacement  Measurements  were  made  on  five  adult  males 
(age  range  35  to  54  years)  while  wearing  each  of  the  26  devices 
and  again  without  the  masks  deduction  in  the  temporal  and 
inferior  field  was  found  with  some  of  the  goggle- mask  (two-piece) 
combinations  These  data  indicate  that  30  8  percent  of  the  test 
items  degraded  visual  acuity  below  20/20  at  the  0  4  m  distance. 
15.4  percent  at  0  76  m.  and  7  6  percent  at  6  0  m  Mean  values 
of  depth  perception  ranged  from  2  4  percent  to  404  4  percent 
over  control  (no  mask)  values  The  three  goggles  with  tinted 
facepieces  .created  no  alterations  in  color  perception  Spectacles 
worn  with  the  two-piece  protective  masks  were  displaced  upward 
on  the  face  Full-face  (one-piece)  masks  displaced  the  spectacles 
downward.  Suggested  criteria  for  an  acceptable  protective  mask 
are  discussed  J  M  S 

N7S-1SS43|  Human  Engineering  Labs.  Abeideen  Proving 
Ground.  Md 

INTERNAL  COCKPIT  REFLECTIONS  OF  EXTERNAL  POINT 
LIGHT  SOURCE*  FOR  THE  MOOEL  YAH-S4  ADVANCED 
ATTACK  HELICOPTER 

Christopher  C.  Smyth  In  AGARO  Operational  Helicopter  Aviation 
Med  Dec  1978  16  p  refs  (For  primary  document  see 

N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  US  Army  Human  Engineering  Laboratory  (HEU  developed 
a  computer  program  for  computing  the  internal  cockpit  reflections 
on  the  transparent  canopy  surfaces  of  external  point  light  sources. 
Computations  were  completed  for  the  YAH -64  advanced  attack 
helicopter  (low  glare  canopy  design)  The  results  show  that  primary 
reflections  as  seen  from  the  pilot  s  position  are  possible  on: 

(1)  the  upper  reer  corners  of  the  forward  side  canopy  surfaces, 

(2)  the  upper  edges  of  the  rear  sides,  and  (3)  the  sides  of  the 
top  surface  Computations  were  also  completed  for  the  copilot’s 
position  and  show  possible  reflections  on  the  front  and  side 
surfaces  A  computer  graphics  output  is  used  to  show  reflection 
pomts  on  canopy  layouts  and  perspectives  of  the  cockpit.  J.M  S 

N 79-19*444  Italian  Air  Force  Medical  Service  H.  Q.,  Rome 

SENSORIAL  ASPECTS  OF  HELICOPTER  OPERATIONS 

Gaetano  Rotondo  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  5  p  refs  (For  primary  document  see  N79- 19605 
10-61) 

Aveil  NTIS  HC  A99/MF  A01 

The  effects  of  sensorial  phenomena  related  to  the  use  of 
rotor-powered  aircraft  are  examined,  as  components  of  physical 


and  psychic  workload  in  the  piloting  of  hel»copte's.  and  therefore, 
as  possible  pathogenetic  concurrent  factors  of  operational  fatigue 
in  helicopter  aircrews  Particularly,  acoustic  and  nonacoustic 
vibrations  are  discussed  with  special  fefmence  to  the  effects 
exerted  by  vibratory  motions  on  visual  function  Another  problem 
taken  into  consideration  is  the  disorientation  that  the  pilot  may 
experience  whenever  there  is  a  conflict  between  his  own  sensorial 
evaluations  and  the  information  supplied  by  the  instruments  The 
means  that  might  be  employed  for  the  purpose  of  ascertaining 
functional  changes  and  possibly  preventing  negative  effects 
produced  by  sensorial  phenomena,  are  examined  in  order  to 
attain  a  high  degree  of  flight  safety  in  helicopter  operations  as 
a  result  of  the  prevention  of  flight  accidents  due  to  the  human 
factor  J.M  S 

N7S-1tS44|  Army  Aeromedical  Research  Lab  .  Fort  Rucker. 
Ala  Bioacoustics  Div 

THE  EFFECTIVE  ACOUSTIC  ENVIRONMENT  OF  HEUCOP 
TER  CREWMEN 

Robert  T  Camp.  Jr  and  Ben  T  Mo/o  in  AGARD  Operational 
Helicoptar  Aviation  Med  Dec  1978  2  p  (For  primary  document 
see  N7 9  1 9605  10  51) 

Avail  NTIS  HC  A99/MF  A01 

Measurements  taken  to  determino  the  acoustic  environment 
of  helicopter  crewman  are  discussed  It  is  indicated  that  the 
attenuation  characteristics  of  helmets  and  hearing  protectors  and 
the  variables  of  the  physiology  of  the  human  ear  as  well  as  the 
acoustic  hazards  of  voice  communications  systems,  influence  the 
overall  acoustic  environment  of  the  flight  personnel.  J.M  S. 

N7S-19SIS0  Army  Avionics  Research  and  Development  Activity. 
Fort  Monmouth.  N  J 

A  SURVEY  OF  COMMUNICATIONS  IN  THE  HIGH  NOISE 
ENVIRONMENT  OF  ARMY  AIRCRAFT 

Mitchell  S  Mayer  and  Arthur  W.  Lmdberg  In  AGARD  Operational 
Helicopter  Aviation  Med  Dec  1978  18  p  refs  (For  primary 

document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

In  Army  aircraft,  the  noise  environment  consists  of  a 
continuous  noise  level  comprised  of  a  mixture  of  random 
(broadband)  and  periodic  frequencies  (the  aircraft  noise  signa¬ 
ture  or  whme)  and  in  the  case  of  gunships.  transient  high-level 
none  bursts  generated  by  the  weapons  systems  The  noise 
environment  reaching  the  aviator  s  ear  is  comprised  of  direct 
ambient  noise  penetration  and  communications  systems  processed 
noise  (during  periods  of  communications  use.  or  open  mike 
operations)  The  most  insidious  impact  of  the  high  noise  levels 
is  the  long-term  permanent  hearing  threshold  shift,  or  hearing 
loss,  that  the  aviator  may  incur  from  his  prolonged  exposure  to 
the  aircraft's  interior  sound  pressure  levels  Improvement  of  speech 
intelligibility  under  all  flight  conditions  will  improve  tha  aviator's 
effectiveness  by  reducing  the  number  of  transmission  repetitions 
necessary  to  assure  that  a  message  is  correctly  conveyed,  thus 
reducing  the  distraction  level  during  critical  mission  phases. 
Reducing  the  ambient  aircraft  noise  processed  by  the  communica¬ 
tions  system  will  further  improve  speech  intelligibility  and  reduca 
this  particular  increased  noise  contribution  to  pilot  stress  Author 

N7S-1SS470  Royal  Aircraft  Establishment,  ''arnborough 
(England)  Human  Engineering  Div. 

SOME  ASPECTS  OF  HEU  COPTER  COMMUNICATIONS 

G  M  Rood  and  E  J  Lovesey  In  AGARD  Operational  Helicopter 
Aviatv  n  Med.  Dec  1978  7  p  refs  (For  primary  documant 
see  N79  19605  10  Si) 

Avail  NTIS  HC  A99/MF  A01 

Factors  that  influence  helicopter  radio  communications  are 
examined  These  include  the  characteristics  of  the  stgnel 
transmitter  and  receivers  and  their  siting;  the  effects  of  noise 
and  distortion  of  tha  signals,  and  the  ability  of  the  operator  to 
perceive  the  signals  while  performing  other  tasks  The  interface 
of  the  man  with  the  equipment  and  the  helicopter  environment 
and  the  effect  of  the  helicopter  environment  upon  his  ability  to 
receive  and  process  audio  signals  is  emphasized  Helicoptar  noise 
levels,  helmet  attenuation,  signal  masking,  total  operator  noisa 
dose,  and  crew  task  difficulty  are  considered  in  terms  of  improving 
the  overall  helicopter/ crew  efficiency.  J.M.S 


N7S-1SS4S0  Royal  Air  Force  Inst,  of  Aviation  Medicine. 
Famborough  (England) 

DISORIENTATION  IN  ROYAL  NAVAL  HELIGOPTtR 
PILOTS 
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A  P  Steel  Perkins  end  D  A  Evans  (Royal  Naval  Air  Medical 
School.  Hiflheed.  England)  in  AGARO  Operational  Helicopter 
Aviation  Med  Dec  1978  5  p  refs  (For  primary  document 

see  N79- 19605  10  51) 

Avail  NTIS  HC  A99/MF  A01 

The  incidence  of  pilot  disorientation  m  fixed  and  rotary  ving 
aircraft  was  investigated  information  regarding  special  orientation 
problems  of  naval  helicopter  pilots  engaged  in  operations  at  sea 
and  landing  on  moving  platforms  was  obtained  when  a  survey 
of  104  active  USN  pilots  was  reported  This  questionnaire  was 
adapted  and  distributed  to  Royal  Navy  helicopter  pilots  The 
aims  of  the  surveys  were  that  useful  information  would  be  obtained 
on  aircraft  manning,  cockpit  and  instrument  design  for  future 
helicopter  pilots  regarding  disorientation  and  thus  a  possible 
improvement  in  flight  safety  J  M  S 

N7|-mtt|  Army  Aeromedical  Research  Lab.  Fort  Rucker. 
A)a 

OPERATIONAL  CONSIDERATION  Of  AN/PVS-S  NIQNT 
VISION  GOGGLES  FOR  HELICOPTER  NIGHT  f  LIGHT 

Wun  C  Chiou  In  AGARD  Operational  Helicopter  Aviation  Med 
Dec  1978  9  p  refs  (For  primary  document  see  N79- 19606 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

Experimental  results  and  operational  problems  are  discussed 
in  which  artificial  illumination  is  being  utilized  to  increase  helicopter 
night  vision  goggle  (NVG)  training  duration  when  ambient 
illumination  is  insufficient  Two  types  of  artificial  illumination  were 
evaluated  The  first  type  utilizes  the  existing  helicopter  landing 
light  as  an  illumination  source  The  second  type  uses  auxiliary 
external  illumination  sources  such  as  a  searchlight  A  modified 
one  kilowatt  AN/VSS-4  (XG-4)  armored  illuminator  and  the  fire  fly 
lighting  system  were  flight  tested  Results  reveal  that  the  former 
provides  a  far  better  illumination  pattern  than  the  latter  Spectral 
transmission  characteristics  and  optical  quality  of  these  artificial 
illumination  sources  are  given  in  detail  Various  advantages  and 
disadvantages  of  using  one  kind  versus  the  other  will  also  be 
discussed  in  detail  It  is  shown  that  an  artificial  illumination 
source  or  a  combination  of  various  sources  can  be  utilized  to 
increase  the  helicopter  NVG  training  time  at  night  J.M.S 

N79  19660#  Army  Aeromedical  Research  Lab .  Fort  Rucker. 
Ala 

TRAINING  REQUIREMENTS  FOR  HELICOPTER  OPERA 
TION  WITH  NIGHT  VISION  GOGGLES 

Isaac  Behar.  Dana  M  Young,  and  James  E  Johnson  In  AGARD 
Operational  Helicopter  Aviation  Med  Dec  1978  4  p  refs 

(For  primary  document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  Army  Aviation  Center  experience  in  night  vision  goggle 
(NVG)  stagefield  training  at  night  which  identified  numerous 
problem  areas  and  their  remediation  are  described  An  evaluation 
of  an  approach  to  circumventing  many  of  these  problems  as 
well  as  providing  an  added  margin  of  safety  by  providing  the 
initial  part  of  the  NVG  training  during  the  daytime  using  appropriate 
filters  for  the  goggles  is  included.  J.M.S 

N79-1M61#  Army  Aeromedical  Research  Lab  .  Fort  Rucker. 
Ala. 

HEAD  AIMING/TRACKING  ACCURACY  IN  A  HE U COPTER 
ENVIRONMENT 

Robert  W.  Verona  In  AGARD  Operational  Helicopter  Aviation 
Med.  Dec.  1978  16  p  refs  (For  primary  document  see 

N79*  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

This  experiment  was  conducted  to  measure  mans  head 
aiming/ tracking  capability  using  a  helmet  mounted  sighting  device 
The  influences  of  target  speed,  helmet  suspension  types,  sighting 
eye  dominance,  and  helmet  weighting  parameters  on  head 
aiming/  tree  king  were  investigated.  If  the  aiming/  tracking  accuracy 
was  sensitive  to  manipulation  of  the  man  machine  interface 
parameters,  then  it  would  seem  to  indicate  that  improved 
aiming/ tracking  accuracy  could  be  obtained  by  improving  the 
interface.  The  factors  analyzed  were  eye  dominance,  helmet 
weighting,  target  speed,  and  helmet  suspension  The  eye 
dominance  and  target  speed  factors  were  statistically  signific¬ 
ant.  However,  the  only  factor  of  practical  significance  was  target 
speed.  A  subject  aiming  at  a  static  target  with  his  head  has  an 
RMS  error  of  about  3  5  mill i radians  If  the  target  begins  to 
move  4  deg/sec  the  error  increases  to  about  10  5  milliradians 
Whan  the  subject  begins  to  vibrate  too.  the  error  increases  to 
13  milliradians  If  the  target  speed  doubles  as  he  is  vibrating, 
the  error  increases  to  16  6  milliradians  J  M  S 


N79  19M2#  Army  Aeromedical  Research  Lab  Fort  Rucker. 
Ale 

AVIATOR  VISUAL  PERFORMANCE:  A  COMPARATIVE 
STUDY  OF  A  HELICOPTER  SIMULATOR  AND  THE  UM  t 
HELICOPTER 

R  R  Simmons.  M  A  Lees,  and  K  A  Kimball  In  AGARO 
Operational  Helicopter  Aviation  Mad  Dec  1978  13  p  rets 

(For  primary  document  see  N79  19605  10  51) 

Avetl  NTIS  HC  A99/MF  A01 

The  visual  performance/workload  of  pilots  during  helicopter 
and  simulated  helicopter  instrument  flights  was  compared  The 
corneal  reflection  technique  was  utilized  to  obtain  the  visual 
data  Although  pilot  performance  in  the  Army's  UH  1FS  simulator 
and  the  UH-1H  helicopter  were  similar,  several  differences  were 
noted  Additionally,  the  zone/cost  factor  theory  was  expanded 
Pilots  visual  requirements  for  safe  million  accomplishment  waa 
emphasized  j  M  S 

N7S- 1*6*3#  Michigan  Univ .  Ann  Arbor  Inst  of  Highway 

Safety  Research 

OCCUPANT  INJURY  MECHANISMS  IN  CIVIL  HE U COPTER 
ACCIDENTS 

Richard  G  Snyder  In  AGARO  Operational  Helicopter  Aviation 
Med  Dec  1978  14  p  refs  Sponsored  in  part  by  FAA  and 
NTSB  (For  primary  document  see  N79  19606  10-61) 

Avail  NTIS  HC  A99/MF  A01 

Mechanisms  incurred  in  several  selected  accidents  involving 
roll  over,  rotor  blade  strike,  and  east  and  restraint  system  failures 
are  discussed.  The  present  injury  and  fatality  rata  could  ba  reduced 
in  civil  accidents  by  improved  raatrainta.  including  use  of 
upper-torso  belts,  energy. absorbing  seats,  crashworthy  fuel 
systems,  and  increased  use  of  protective  helmets  J  M  S 

N7B-1B664#  Army  Agency  for  Aviation  Safety.  Fort  Rucker. 
Ala 

COMPARATIVE  INJURY  PATTERN*  IN  U*  ARMY  HE U COP 
TER* 

Laurel  0  Sand  In  AGARD  Operational  Helicopter  Avialion 
Med  Dec  1978  7  p  refs  (For  pnmarv  documant  tee  N7B-19606 
10-511 

Avan  NTIS  HC  A99/MF  A01 

The  type  of  injuries,  body  area  injurad.  and  cauaa  of  injuriae 
to  740  U  S  Army  aviators  involvad  in  38*  rotary  wing  accidantt 
from  1  January  T972  through  30  Saptambar  1977  ara  examined 
Considerations  are  given  to  two  main  areas:  (1)  relationship  to 
injury  regarding  the  aviator’s  height,  weight,  and  location  aboard 
the  aircraft,  cockpit  condition,  and  aiicrafl  attitude,  and 
(2)  comparison  of  present  injury  experience  with  pravious  injury 
studies  The  results,  through  statistical  analyses,  show  that  not 
ona.  or  even  combinations,  of  those  factors  listed  were  significant 
in  injury  causation  Further,  comparisons  of  injuries  show  that 
the  overall  injury  pattern  has  not  changed  significantly  in  the 
past  20  years  For  exempts,  injuries  to  the  extremities,  the  head, 
and  the  spins  continue  to  ba  among  the  leading  body  areas  to 
be  injured  Also.  94  percent  of  all  accidents  from  1B57  to  the 
present  were  classified  as  survivable  but  produced  33  percent 
of  all  fatalities  JUS 

N 79- 19*66#  Army  Agency  for  Aviation  Safety.  Fort  Rucker. 
Ala. 

ENQINEERtNQ  ANALYSIS  OF  CRASH  INJURY  IN  ARMY 
AIRCRAFT 

James  E.  Hicks  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  If  p  rah  (For  primary  documant  tea 
N79  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  methodology  for  identification  of  crashworthiness  deficien¬ 
cies  in  Army  aircraft  is  discussed  The  methodology  provides  for 
injury  and  impact  data  to  ba  extracted  from  accident  reports 
using  a  specially  developed  injury  coding  system  Personnel 
injuries  are  costed  through  s  technique  which  provides  for 
consideration  of  each  injury  based  on  its  relative  severity  as 
determined  by  medical  examination  Crash  injury  causae  are 
identified  and  ranked  according  to  the  magnitude  of  their  effect 
and  probability  of  occurrence.  The  technique  is  designed  to  provide 
recommendations  as  to  the  moat  urgent  crashworthiness 
research /development/ procurement  efforts  for  consideration  by 
aircraft  systems  managers  and  aviation  research  laboratories  An 
application  of  the  methodology  to  an  operated  Army  aircraft  is 
shown  Preliminary  results  at  to  the  more  significant  crash  hazards 
in  this  aircraft  are  discussed.  Recommendations  are  made  as  to 
the  use  of  the  methodology  end  to  additional  invaafigatlon  aide 
which  would  improve  the  future  identifleetiont  of  crash  hazards 

J.M.S 
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N7t  If  M|  Uboratoir*  de  Medecme  Aerospatiale.  Bretigny-au' 
Orge  (Franc#} 

VERTEBRAL  FAINS  IN  HEUCOFTER  FHOTS  (US  ALRtES 
VI  ATI  B  RALES  DKS  FI  LOTI  S  OMSUCOFTEMB) 

R  Auffret.  R  P  Deleheye.  P  J  Met  gee,  and  Vtcana  /a  AGARO 
Oparational  Helicopter  Aviation  Mad  Die  1S7S  7  p  In  FRENCH 
(For  primary  doe um ant  tee  N79  19606  10-SI) 

Avail  NTIS  HC  A99/MF  A01 

Daapite  programs  m  aeronautical  technology  pathological 
conditions  of  tha  rschis  causad  by  piloting  helicopters  still  persists 
On  tha  functional  lava!,  lumbar  pain  is  tha  main  constituents  of 
tha  chronic  condition  and  is  often  compounded  by  shooting  pains, 
sometimes  associated  with  sciatica,  whose  delayed  appearance 
is.  without  doubt  caused  by  flight  rhythms  Radiology  reveals 
tha  presence  of  arthrosis  signs  and  on  occasion  a  congenital 
anomaly  In  30  percent  of  the  cases  studied  radiology  is  normal 
Dorsal  pain  exists  in  about  50  percent  of  the  cases  with  discrete 
signs  of  arthrosis  m  the  9th.  9th.  and  10th  vertebrae  Clinical 
evidence  of  this  is  practically  nonexistent  in  the  population  studied 
In  elf  of  the  pilots  examined  a  type  of  arthrosis  is  revealed  m 
the  5th.  6th.  and  7th  cervical  vertebrae,  often  associated  with 
cervical  rectitude  in  the  sagitaf  plane  These  dorsal  and  cervical 
radiological  anomalies  appear  with  greet  frequency  in  relatively 
young  subjects  Transl  by  A  R  H 


N76- 16667#  Army  Agency  for  Aviation  Safety  Fort  Rucker 

Ale 

ABBCBBMENT  OF  THE  RENEFIT8  OF  AIRCRAFT  CRASH 
WORTHINESS 

Andrew  E  Gilewicz  In  AGARO  Operational  Helicopter  Aviation 
Med  Dec  1978  8  p  refs  (For  primary  docurr^nt  see  N79  19605 
10  51) 

Avail  NTIS  HC  A99/MF  A01 

An  assessment  is  made  of  the  economic  benefits  of  providing 
crashworthiness  improvements  within  future  Army  helicopters 
Oesh worthiness  features  which  would  be  most  worthwhile  in 
preventing  or  reducing  injury  end  hardware  damage  are  discussed 
from  a  cost  effectiveness  standpoint  Predictions  of  future  accident 
losses  for  a  number  of  candidate  utility  helicopter  replacements 
ere  given  Projections  were  derived  based  on  each  helicopter  s 
creah worthiness  design  features  and  the  effectiveness  in  injury 
end  hardware  damage  prevention  The  technical  adequacy  of 
the  design  requirements  is  verified  based  on  typical  Army 
helicopter  crash  impacts  J  M  S 


N79-1S696#  Army  Aviation  Research  and  Development 
Commend.  Fort  Eustis.  Va  Applied  Technology  Lab 

CRASHWORTHY  HEUCOFTER  SEATS  AND  OCCUFANT 
RESTRAINT  SYSTEMS 

George  T  Srngley.  Ill  end  Stanley  P  DesJardins  (Simula.  Inc  . 
Tempe.  Ariz  I  In  AGARD  Operational  Helicopter  Aviation  Med 
Dec  1978  32  p  refs  (For  primary  document  see  N79>  19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

Seats  and  restraint  systems  offering  substantial  improvements 
in  comparison  to  existing  helicopters  with  respect  to  strength, 
body  restraint,  and  crash  force  attenuation  are  described  These 
seat  and  restraint  systems  are  capable  of  retaining  the  seated 
occupant  in  tha  same  relative  position  within  the  aircraft 
throughout  the  95th  percentile  potentially  survivable  accident 
without  the  occupant  being  subjected  to  conditions  in  excess  of 
human  tolerance  Cockpit  end  cabrn  seat  and  restraint  systems 
retention  strengths  are  shown  to  withstand  drop  and  sled  tests 
with  velocity  changes  of  50  ft/ sec  and  peak  accelaraf ions .  of 
48G  for  drop  tests  and  30G  for  sled  tests  This  increased  strength 
is  achieved  with  lightweight  designs  and  is  made  possible  by 
the  epplication  of  load  limiting  principles  This  crash  force 
attenuation  characteristic  limits  the  impact  loading  not  only  of 
tha  seat  structure  but  also  of  the  seat  occupant  J  M  S. 


N7B-1SS88f  Royal  Air  Force  Inst  of  Aviation  Medicine. 

Famborough  (England) 

SOME  IMFROVEME NTS  TO  THE  UK  HEUCOFTER  COCK 
FIT 

D  C  Reader  In  AGARD  Operational  Helicopter  Aviation  Med 
Oec  1976  3  p  rafa  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  human-factor  aspects  of  helicopters  are  discussed.  These 
include  improvements  to  the  restraint  harnesses,  the  location 
and  methods  of  stowage  of  the  survival  aids;  and  the  strength. 


adjustment  end  anti  vibration  props  rites  ot  the  crew  seats 
Experiments  conducted  to  investigate  the  feasibility  of  different 
configurations  of  flight  control  ere  described  J  M  S 

NTS  19660#  Army  Aeromedicel  Research  Lab  Fort  Rucker 
Ale 

HEUCOFTER  CRASHWORTHY  FUEL  SYSTEMS  AND  THEIR 
EFFECTIVENESS  IN  FREVENTING  THERMAL  INJURY 

Stanley  C  Knapp.  Pierre  Ailemond  (Army  Agency  for  Aviation 
Safety.  Ft  Rucker.  Ale  I.  and  David  H  Karney  In  AGARO 
Operational  Helicopter  Aviation  Med  Dec  1978  7  p  refs 
(For  primary  document  see  N79  19605  10  51) 

Avail  NTIS  HC  A99/MF  A01 

All  Army  helicopter  accidents  during  the  period  1968  1976 
ere  reviewed  and  classifiad  by  survivability  and  whether  or  not 
the  aircreh  was  equipped  with  a  crashworthy  fuel  system  Accident 
associated  fatalities  and  injuries  are  reclassified  as  to  the  primary 
injury  involved  and  its  relationship  to  the  existence  of  any  postcrash 
fire  The  direct  costs  involved  in  the  care  of  thermal  fatalities 
and  thermal  injuries  are  calculated  using  the  most  conservative 
estimates  It  <$  shown  that  the  helicopter  crashworthy  fuel 
system  essentially  eliminated  postcrash  fatalities  end  injuries  m 
accidents  involving  helicopters  equipped  with  the  new  system 

J  M  S 

N7S  19661#  Arizona  State  Umv  .  Tempe  Engineering  Safety 
Center 

A  METHOD  FOR  SELECTING  A  CRASHWORTHY  FUEL 
SYSTEM  DESIGN 

S  Harry  Robertson  and  James  W  Thurbow  In  AGARD 
Operational  Helicopter  Aviation  Med  Dec  1978  6  p  (For 

primary  document  see  N79- 19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  rating  method  that  a  crashworthy  fuel  system  designer 
can  use  to  help  determine  the  amount  of  hardware  and  special 
design  considerations  needed  to  obtain  a  desired  reduction  in 
the  fuel  system  fire  hazard  level  is  discussed  Man's  tolerance 
to  the  thermal  environment,  and  the  escape  time  available  to 
the  aircraft  occupants  are  among  the  factors  considered  J  M  S 

N 79  19662#  Louisiana  State  Umv .  Shreveport  School  of 
Medicine 

SfOMCOfCAL  CONSTRAINTS  ON  THERMAL  FROTECTIVE 
FLIGHT  CLOTHING  DESIGN;  A  BIOENGINEERING 
ANALYSIS 

Francis  S  Knox.  III.  Thomas  L  Wachtel  (California  Umv  .  San 
Diego),  and  Stanley  C  Knapp  (Army  Aeromedicaf  Research  Lab . 
Ft  Rucker.  Ala )  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  11  p  refs  (For  primary  document  see 

N79  19605  10  51) 

Avail  NTIS  HC  A99/MF  A01 

From  studies  of  the  dynamics  of  large  JP-4  fuel  fires  and 
of  instrumented  helicopter  hulks  immersed  in  such  fires,  the 
worst  credible  postcrash  fire  environment  was  defined  Data  from 
these  fires  allowed  the  the  construction  and  calibration  of  a 
JP-4  fueled  postcrash  fire  simulator  This  simulator  was  used  to 
expose  95  domestic  white  pigs  (animal  for  human  skin)  to 
simulated  postcrash  fires  of  various  intensities  and  various 
durations  In  some  instances  fabnes  (e  g  .  Nomex)  ware  placed 
between  the  fire  and  the  pig  The  resultant  burns  were  graded 
on  surface  appearance  and  on  depth  of  damage  The  relationship 
between  thermal  energy  and  bum  depth  is  complex  and  depends 
on,  among  other  things,  initial  skin  temperature,  skin  color,  length 
of-  hair  stubble,  exposure  time,  and  amount  and  rate  of  tissue 
water  boiling  Fabrics  tend  to  lower  the  amount  of  enargy 
transmitted  to  the  skin  provided  they  remain  intact  and  maintain 
an  insulating  air  layer  The  experimental  burn  data  presented 
and  survival  data  from  the  Natural  Bum  Information  Exchange 
form  the  basis  of  a  rational  consideration  of  the  biomedical 
constraints  on  thermal  protective  flight  clothing  design  when 
compared  with  textile  engineering  and  cost  factors.  J  M  S. 

N76-1S663#  Sikorsky  Aircraft.  Stratford.  Conn  Systems 
Engineering  Branch. 

CRASH  SURVIVABILITY  OF  THE  UH-60A  HEUCOFTER 

Bnan  L  Carnal)  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  10  p  (For  primary  document  see  N79- 19605 
10-51) 

Avail  NTIS  HC  A99/MF  A01 

The  Sikorsky  UH-60A  or  BLACK  HAWK  is  designed  to 
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minimi/*  the  hazards  found  in  the  many  accidents  that  occurred 
in  the  combat  environment  of  Southeast  Asia  Its  crash  survivability 
design  features  era  discussed  These  include  (1)  a  protective 
shell  is  maintained  around  the  occupants  the  energy  absorbing 
landing  gear  cushions  the  crash  impact  and  the  structure  is 
designed  to  minimize  penetration  by  rotor  blades  transmissions 
and  engines  (2)  the  loads  on  the  occupants  are  limited  to 
nonm(unous  levels  all  seats  are  energy  attenuating.  (31  major 
postcrash  frres  are  prevented,  a  complete  crash  survrvable  fuel 
system  is  installed  <4|  the  interior  is  nontnjurrous.  no  hard  structure 
is  m  the  head  strike  tones  Padding  and  shielding  tn  the  cockpit 
protect  the  aircrew  from  injury  and  entrapment,  and  (SI  adequate 
emergency  escape  capability  is  provided,  jettisonable  cockpit  doors 
and  cabin  windows  allow  rapid  emergency  egress  JMS 

N7S  19664#  Hughes  Helicopters.  Culver  City  Calif  Structural 
Analysis  Section 

THf  APPROACH  TO  CREW  PROTECTION  IN  THE  CRASH 
ENVIRONMENT  TOR  THE  YAH  §4 

John  M  McDermott  In  AGARD  Operational  Helicopter  Aviation 
Med  Dec  1978  7  p  refs  (For  primary  document  see  N79  19605 
10  51) 

Avail  NTIS  HC  A99/MF  A01 

The  approach  to  crashworthiness  »n  protecting  the  crew  of 
the  advanced  attack  helicopter  is  described  Basic  requirements 
of  crash  criteria  specified  by  the  Army  are  presented  Impact 
modes  and  impact  velocities  are  discussed  The  means  used  to 
meet  these  requirements  using  a  total  systems  approach  (i  e  . 
landing  gear,  plus  fuselage  crushing  and  energy  absorbing  seats 
all  m  senes)  are  presented  Crash  pulses  felt  by  the  occupants 
during  the  various  crash  impacts  are  presented  Design  of  energy 
absorbing  seats  is  discussed  Protection  of  the  crew  by  use  of 
turnover  structure  and  by  means  of  high  load  factors  on  heavy 
mass  items  which  could  penetrate  the  cockpit  is  illustrated 
Maintaining  living  space  during  crash  barrier  impacts,  and 
protection  against  blade  strikes  using  the  roll  over  structure  are 
discussed  JMS 

N7B-1S6S6#  Naval  Training  Equipment  Center.  Orlando.  Fla 

HELICOPTER  UNDERWATER  ESCAPE  TRAINER  (SD6) 

William  F  Cunningham  In  AGARD  Operational  Helicopter 
Aviation  Med  Dec  1978  3  p  refs  (For  primary  document 

see  N79  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

A  helicopter  equivalent  of  the  Navy  Dilbert  Dunker  long 
used  as  an  underwater  escape  procedures  trainer  is  described 
The  same  principles  of  of  the  Dilbert  Dunker  apply  to  the  helicopter 
escape  trainer  Aircrews  ride  the  trainer  from  different  seat 
positions,  thoroughly  gaming  confidence  in  their  ability  to 
successfully  escape  from  anywhere  in  the  helicopter  This  training 
reflects  the  belief  that  successful  escape  from  a  ditched/ sinking 
helicopter  depends  largely  on  spontaneous  action  achieved  through 
repetitive  drills  The  results  tend  to  prove  this  true  JMS 

N7S-1SM6#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany) 

BAILOUT  FROM  AUTOROTATINQ  HELICOPTERS 
H  D  MeJzig.  U.  Schmidt,  and  E.  A.  Bockemuller  In  AGARD 
Operational  Helicopter  Aviation  Med  Dec  1978  9  p  refs 

(For  primary  document  see  N79*  19605  10-51) 

Avail  NTIS  HC  A99/MF  A01 

Parachute  jumps  ware  conducted  from  an  autorotetmg 
helicopter  to  prove  the  possibility  of  bailout  with  a  parachute  as 
a  means  of  rescue  in  emergency  cases  The  tests  were  conducted 
at  glide  angles  of  17  deg  proving  by  their  good  agreement  with 
the  computed  results  the  general  applicability  of  the  computational 
method  to  glide  angles  up  to  90  deg  The  results  show  that 
bailout  from  autorotating  helicopters  is  possible  for  all  glide 
angles  It  is  recommended,  however,  that  crew  members  are 
taught  to  perform  the  ball  attitude  and  give  a  delay  of  3  sec 
before  releasing  their  parachute  JMS 

NM  14678|  Advisory  Group  for  AorospK*  Research  and 
Development  Pans  (Franco) 

RECENT  ADVANCE*  IN  AERONAUTICAL  AND  SPACE 
MEDICINE 

Raymond  H  Murray,  ed  (Mich  State  Univ  ,  Eaat  Lanaing)  Sop 
1979  80  p  refs  In  ENGLISH  and  FRENCH  Preeentod  at  (ho 
Aerospace  Mad  Panel's  Spec  Meeting.  Brussels.  22  26  Jen 
1979 

(AGARD- CP- 265;  ISBN-92  835-0260-7)  Aveil  NTIS 
HC  A05/MF  A01 


The  selection  and  Ida  support  of  aircrews  and  spacacrews. 
including  the  European  payload  specialists  for  shuttle/  Spacetab 
missions  are  discussed  Physiological  factors  in  space  operations 
art  examined,  as  well  as  the  medical  and  physiological  problems 
addressed  during  the  development  and  operation  of  commercial 
supersonic  vehicles  For  individual  titles,  see  N80- 14679  through 
N80  14683 

N80- 14679#  Advisory  Group  for  Aerospace  Research  and 
Development.  Parts  (Franca) 

PROBUMS  RELATED  TO  MEDICAL  CRITERIA  FOR  THE 
»C LECTION  OF  MILITARY  NAVIGATION  PERSONNEL 
(PROBUMES  RELATtFS  AUX  CRITEREB  MEDICAUX  DE 
SEUCTION  DU  PERSONNEL  NAVIGANT  MIUTAIRE) 

E  Evrard  ln  ns  Recent  Advan  in  Aeron  and  Space  Mad  Sep 
1979  22  p  refs  In  FRENCH  (For  primary  document  see 

N80-t4678  05-51) 

Avail  NTIS  HC  A05/MF  A01 

Visual,  auditory  and  vestibular,  and  psychological  or  psychiat¬ 
ric  criteria  for  personnel  selection  are  considered  Specific 
problems  discussed  relate  to  (1)  special  possible  criteria  for 
determining  precociousness  and  the  immediate  problem  of  the 
specialization  of  operational  personnel:  (2)  a  possible  raising  of 
the  standards  for  aviators  dostinod  to  pilot  new  generation  fighter 
aircraft,  and  (3)  female  navigational  personnel  The  standardization 
of  visual  and  auditory  criteria  is  recommended  as  welt  as  additional 
research  on  the  problems  considered  in  order  to  reduce  the  rate 
of  elimination  during  the  pilot  training  course.  Transl.  by  A.R  H 


NBO- 14680#  Royal  Air  Force  Inst  of  Aviation  Medicine. 
Farrrborough  (England) 

AN  ADVANCED  OXYGEN  SYSTEM  FOR  FUTURE  COMBAT 
AIRCRAFT 

J  Ernsting  In  AGARD  Recent  Advan  in  Aeron  and  Space 
Med  Sep  1979  17  p  refs  (For  primary  document  see 

N80  14678  05-51) 

Avail  NTIS  HC  A05/MF  A01 

The  operational  and  physiological  requirements  for  an 
advanced  oxygen  system  for  future  high  performance  combat 
aircraft  are  considered  and  reviewed  It  is  concluded  that  such 
an  oxygen  system  should  employ  a  molecular  sieve  on  board 
oxygen  generation  system,  pressure  premix  for  dilution  of  the 
oxygen  by  air  and  a  twin  demand  regulator  package  The  principles 
of  operation  of  such  a  system  are  considered  and  a  design  is 
proposed  Author 

N80- 14661#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Bonn  (West  Germany)  Inst  fuer 
Flugmedtzin 

THE  EUROPEAN  APPROACH  TO  THE  SELECTION  ANO 
TRAINING  OF  BL  PAYLOAD  SPECIALISTS 

K  E  Klein  and  J  R  Hordinsky  In  AGARD  Recent  Advan  in 
Aeron  and  Space  Med  Sep  1979  12  p  refs  (For  primary 

document  see  N80- 14678  05-51) 

Avail  NTIS  HC  A05/MF  A01 

The  completed  selection  of  European  payload  specialists  (PS) 
for  the  first  Spacelab  mission  (SL-U  is  described  Future 
developments  in  European  selection  programs  are  projected  The 
immediate  training  requirements  for  the  Sl-1  PS  are  described 
The  integration  of  such  vartad  training  categories  as  biomedical 
and  physical  with  the  more  general  $L  experiment  training  is 
reviewed  The  usefulness  of  mission  simulations  is  also  dis¬ 
cussed  Author 

N60-14662*#  National  Aeronautics  and  Space  Administration 
Lyndon  6  Johnson  Space  Center.  Houston.  Tex 

PHYSIOLOGICAL  FACTORS  IN  SPACE  OPERATIONS 
EMPHASIS  ON  SPACE  SHUTTLE 

Sam  l  Pool.  Paul  C  Rambaut.  and  Jerry  L  Homick  In  AGARD 
Recent  Advan  in  Aeron  and  Space  Med  Sep  1979  12  p 

refs  (For  primary  document  see  N80- 14678  05-51) 

Avail  NTIS  HC  A05/MF  AO?  CSCl  06P 

Problems  such  as  space  motion  sickness,  redistribution  of 
body  fluids,  and  cardiovascular  deconditioning  are  of  concern  in 
short  duration  space  shuttle  flights  The  expanded  participation 
of  nonastronaut  crewmembers  or  payload  specialists  in  these 
flights  increases  the  life  scientists’  interest  in  the  space  shuttle 
flights  Problems  such  as  loss  of  skeletal  mass,  decreased  red 
Mood  cell  production,  and  numerous  endocrine  changes  are  of 
more  concern  on  long-duration  flights  The  Life  Sciences  Program 
is  tharefore  concerned  with  a  wide  variety  of  problems  that 
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range  from  the  applied  to  the  basic  The  common  thread  is 
biology  the  context  n  space  Savaral  physiological  factors 
associated  with  space  shuttle  operations  are  summarized 
including  spece  motion  sickness,  cardiovascular  deconditioning 
bone  and  muscle  loss,  hematology,  fluid  and  electrolyte  changes, 
reentry  gforces.  radiation  safety,  noise,  atmosphere,  extravehicular 
activity,  toxicology,  nutrition,  biowaste.  and  health  maintenance 

Author 

N50-14M34  Medical  de  lAeronautique  Civile.  Paris  (France) 
SUPERSONIC  AERIAL  TRANSPORT:  MEDICAL  AND 
PHYSIOLOGICAL  ASPECTS  (LE  TRANSPORT  ACRIEN 
SUPERSONIQUE  ASPECTS  MEDICO-PHYSIOLOGIQUES] 
Jean  Raboutet  In  AGARO  Recent  Advan  in  Aaron,  and  Space 
Med  Sep  1979  7  p  In  FRENCH  (For  primary  document  see 
N80  14678  05  51} 

Avail  NTIS  HC  A05/MF  A01 

From  1964  to  1974.  two  medical  subgroups,  one  French 
and  one  British,  researched  the  medical  and  physiological  problems 
presented  by  supersonic  air  transportation  All  the  problems  were 
addressed  by  committees  of  specialists  that  included  physicians, 
physicists,  chemists,  and  engineers  Thus,  the  loss  of  pressurization, 
ozone,  tonuing  radiation,  noise,  visual  problems,  and  air  condition¬ 
ing  were  the  objects  of  profound  study  Very  satisfying  solutions 
were  found  In  certain  cases,  notably  ozone  and  cosmic  radiation, 
it  could  be  proved  that  it  was  a  matter  of  false  problems,  and 
that  supersonic  flight  at  17.000  meters  offered  no  danger  As 
the  consequence  of  all  the  favorable  results  obtained,  the  Concorde 
could  easily  obtain  the  authorization  necessary  for  flight 

Trans/  by  A  ft  H 
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Includes  physiological  factors,  biological  effects  of 
radiation,  and  weightlessness 


N78- 16686#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

COMPARATIVE  STUOY  OF  REGULATIONS  ON  STAND 
ARDS  OF  MEDICAL  FITNESS  FOR  FLYING  DUTIES  IN 
NINE  AIR  FORCES  COVERING  SEVEN  NATO  COUNTRIES 

t  Evrard  Nov  1977  124  p  refs 
(AGARD-AG  2 1  3(Eng).  AGARDograph  21 3(Eng). 

ISRN  92  835  1265  0)  Avail  NTIS  HC  A06/MF  A01 

Comparisons  were  made  of  current  standards  for  assessing 
fitness  for  flying  duties  in  the  Armed  Forces  of  seven  NATO 
nations  Regulations  used  were  provided  by  Belgium,  France 
Canada  Britain,  Norway  the  Federal  Republic  of  Germany,  and 
the  United  States  The  study  was  done  to  provide  medical  officers 
in  each  of  the  allied  countries  with  the  mam  tents,  recommenda 
tions  and  provisions  applicable  to  military  aircrews  of  the  others, 
and  to  initiate  a  review  of  ideas  and  doctrines  used  in  assessing 
medical  fitness  Author 


N7S-1785S#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

THE  USE  AND  ASUSE  OF  SOCIAL  DRUGS 

Harry  C  Hof fo way  ed  Jan  1978  53  p  refs  Conf  held  at 

Koln,  West  Germany.  18-22  Apr  1977 

(AGARD  CP  218)  Avail  NTIS  HC  A04/MF  A01 

The  conference  proceedings  on  the  use  and  abuse  of  social 
drugs  are  reported  Topics  discussed  include  (1)  the  need  for 
drugs  and  alcohol  programs  that  are  unique  to  military  orgamza 
tions.  (2)  the  influence  of  tobacco  from  a  medical  standpoint 
on  French  pilots  (3)  the  United  Kingdom  approach  to  alcoholism 
m  air  crew*  (4)  diagnosis  of  alcoholism  The  Munich  alcoholism 
test,  and  1 5)  influence  of  socially  used  drugs  on  vision  and 
vision  performance  For  individual  titles,  see  N78- 17659  through 
N78  17663 


N7t-170M|  Walter  Reed  Army  Inst  of  Research.  Washington. 
D  C  Dept  of  Military  Psychiatry 

THE  NEED  FOR  ORUG  AND  ALCOHOL  PROG R AMR  THAT 
ARC  UNIQUE  TO  MILITARY  ORGANIZATIONS 

Larry  H  Ingraham  In  AGARD  The  Use  and  Abuse  of  Social 
Drugs  Jan  1978  6  p  refs  (For  availability  see  N78- 17658 

08  52) 

Avail  NTIS  HC  A04/MF  A01 

An  epidemiological  field  studv  of  illicit  drug  use  »s  the 
basis  for  this  study  The  study  used  multidisciplinary  methods 
including  biochemical  measures,  mass  questionnaire  surveys, 
depth  interviews  archival  record  searches,  and  participant 
observation  The  details  were  reported  elsewhere,  but  the  themes 
and  mator  findings  are  reviewed  to  understand  succeeding 
arguments  and  propositions  Author 


N76-  17E80f  Mimstere  de  1‘Atr.  Pans  (Francel 

THE  INFLUENCE  OF  T08ACC0  FROM  A  MEDICAL 
ETAMOPOfMT  ON  FRENCH  PILOTS  (INFLUENCE  DU 
TASAC  DANS  L'EX PERUSE  MEDICALS  DtS  FORCES 
ASRIENNES  FRANCAISES) 

R  Carr#  J  L  Charneau.  A  Thabaut.  J  l  Ourosorr.  J  Hamaut. 
A  M  Clauzel  G  Trmquet.  and  A  Meyer  In  AGARD  The  Use 
and  Abuse  of  Social  Orugs  Jan  1978  10  p  refs  In  FRENCH 
(For  availability  see  N78  17658  06  52) 

Avail  NTIS  HC  A04/MF  A01 

Some  of  the  following  items  were  discussed  and  analyzed 
m  detail  m  referenc#  to  the  influence  of  tobacco  on  tha 
performance  expertise  of  navigation  personnel  such  as  mechanics, 
pitots  and  radio  navigators.  (1)  the  influence  of  tobacco  on 
ventilation  and  pul  mo -ary  diffusion.  (2)  spirometric  scanning. 
*nd  (31  measurement  of  carbon  monoxide  transfer  Tobacco 
influence  on  the  dosage  of  alpha  2  macrogtobulin  and  a  protamine 
test  were  examined  Results  of  these  tests  showed  better  evidence 


of  vascular  risks  factors  between  smokers  and  nonsmokers  A 
statistical  comparison  of  various  protein  senes  of  pilots,  smokers 
and  nonsmokers  showed  significant  decrease  of  immunoglobin 
G  and  a  significant  rise  in  the  rate  of  alpha  1  antitrypsme  and 
haptoglobin  with  smokers  in  comparison  to  nonsmokers 

Trans!  by  0  9 


N78-i?eei#  Royal  Air  Force.  Wroughton  (England) 

THE  UK  APPROACH  TO  ALCOHOLISM  IN  AIR  CREW 

D  N  Johnstone  In  AGARD  The  Use  and  Abuse  of  Social 
Drugs  Jan  1978  3  p  (For  availability  see  N78- 17658  08-52) 
Avail  NTIS  HC  A04/MF  A01 

It  was  determined  that  it  is  appropriate  to  deal  with  an 
individual  as  an  alcoholic  by  reference  to  the  World  Health 
Organization  definition  It  is  argued  that  to  return  to  moderate 
use  of  ethanol  is  a  desirable,  and  even  an  attainable  goal  for 
an  alcoholic,  however,  evidence  is  not  convincing  The  nsk  of 
returning  to  the  former  level  of  abuse  cannot  be  tolerated  in 
military  aviation  It  is  therefore  demanded  that  total  and  permanent 
abstention  be  the  goal  of  treatment  There  appears  to  be  two 
statistical  peaks  of  alcoholic  drinkers  in  UK  service  population, 
one  composed  of  single  airmen,  of  average  age  2 1 .  and  the 
second  of  married  men.  average  38  years  (The  aircrew  fall  into 
the  second  group  )  G  Y. 


N78  17882#  Deutsche  Forschungsanstalt  fuer  Psychiatne 
(Max-Planck-lnstitut).  Munich  (West  Germany) 

DIAGNOSIS  OF  ALCOHOLISM:  THE  MUNICH  ALCOHOL 
ISM  TEST  (MAT) 

C  Ringer.  W.  Feuerlem.  H  Kufner.  and  K  Antons  In  AGARD 
The  Use  and  Abuse  of  Social  Drugs  Jan  1978  8  p  (For 

availability  see  N78- 17658  08-52i 
Avail  NTIS  HC  A04/MF  A01 

A  diagnostic  instrument  which  would  permit  sufficiently 
reliable  differentiation  between  alcoholics  and  healthy  as  well 
as  sick  persons  was  developed,  and  empirically  tested  For  this 
purpose  roughly  250  diagnostically  relevant  items  were  selected 
from  the  extensive  literature  on  alcoholism  and  in  three  separate 
phases  with  a  total  of  1335  patients  evaluated  for  their  ability 
to  differentiate  The  best  items  were  selected  on  the  basis  of 
various  statistical  criteria  and  then  cross  validated  The  result  is 
the  Munich  Alcoholism  Test,  which  consists  of  two  com¬ 
plementary  parts,  a  seven  item  physician's  assessment  part,  and 
a  24  item  self  assessment  part  Author 


N78- 17663|  California  Umv  .  Berkeley 

INFLUENCE  OF  SOCIALLY  USED  DRUGS  ON  VISION  AND 
VISION  PERFORMANCE 

A  J  Adams.  B  Brown.  M  C  Flom.  A  Jampolsky  and  R  T 
Jones  In  AGARD  The  Use  and  Abuse  of  Social  Drugs  Jan 
1978  8  p  refs  IFor  availability  see  N78- 17658  08-521 
Avail  NTIS  HC  A04/MF  A01 

In  a  four  year  study  on  vision  and  vision  performance  the 
drug  and  placebo  treatments  were  administered  double  blind 
using  replicated,  balanced  Latin  Square  design  The  major 
oculomotor  findings  are  ( 1 1  an  increase  in  tonic  convergence 
12)  the  maximum  velocity  of  smooth  eye  tracking  is  decreased 
by  alcohol  and  not  by  marijuana  <31  optokinetic  nystagmus  ancf 
peripheral  gaze  nystagmus  are  affected  by  both  drugs  but  more 
by  alcohol.  (4)  pupil  size  is  reduced  by  marijuana  and  unaffected 
by  alcohol  The  major  visual  sensory  findings  are  (1)  no  change 
m  visual  acuity  with  either  drug.  (2)  a  marked  reduction  m  the 
acuity  of  moving  objects  by  alcohol  and  to  a  lesser  extent  by 
marijuana.  (3)  a  prolonged  glare  recovery  associated  with  either 
drug.  (4)  small  reduction  m  color  discrimination  similar  to  those 
seen  in  mild  protonomaly  and  (5)  a  decrease  in  visual  search 
time  for  alcohol  but  not  for  marijuana  In  general  combined 
doses  of  alcohol  and  marijuana  failed  to  support  a  simple  additive 
model  for  drug  activity  All  observed  changes  reached  a  maximum 
within  2  hours,  and  lasted  for  up  to  6  hours  after  drug  ingestion, 
and  most  of  the  changes  are  dose  related  Author 


N7S  Z87S3J  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (Franca) 

FIFTH  ADVANCED  OPERATIONAL  AVIATION  MEDICINE 
COURSE 
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G  F  Perdnel  ed  Jun  1978  83  p  Course  held  at  L  Ecole 

d' Application  du  Service  de  Sente  pour  I'Atmee  de  I  Air  Pans 
12  23  Sep  1977 

IAGARD  R  686  ISBN  92  335  1 287  1 1  Avail  NTIS 

HC  A05/MF  A01 

Procedures  in  opthalmology  and  oto  rhino  laryngology  for 
selecting  flying  personnel  are  discussed  For  individual  titles  see 

N78  28794  through  N78  28805 

N78-28794|  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

COLOR  VISION  IN  AVIATION 

J  P  Chevaleraud  (Service  Ophtalmologie  CPEMPN,  Pans) 
In  its  5th  Advanced  Operational  Aviation  Med  Course  Jun 
1978  p  1-6  (For  primary  document  see  N78  28793  19-52) 
Avail  NTIS  HC  A05/MF  A01 

The  role  of  color  perception  in  all  phases  of  aeronautics  is 
outlined  with  emphasis  on  the  safe  operation  of  the  flight  vehicle 
Systematic  detection  of  color  vision  abnormalities  m  flight 
personnel  candidates  is  recommended  Various  methods  used  to 
detect  dyschromatopsias  are  briefly  described  J  M  S 

N78-28796#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

VISION  AT  LOW  LUMINANCE  LEVELS  IN  AVIATION 

J  P  Chevaleraud  (Service  Ophtalmologie  CPEMPN.  Paris) 
In  its  5th  Advanced  Operational  Aviation  Med  Course  Jun 
1978  p  7-11  (For  primary  document  see  N78  28793  19-52) 
Avail  NTIS  HC  A05/MF  A01 

Low  luminous  vision  in  aeronautics,  on  the  ground  as  well 
as  m  flight,  is  discussed  in  terms  of  pilot  selection  Preadaptation 
and  administration  of  medicines  to  improve  performance  are  briefly 
assessed  J  M  S 

N78-28796#  Advisory  Group  for  Aerospace  Research  and 

Development.  Pans  (France) 

GLARE  AND  ITS  ADVERSE  CONSEQUENCES  IN  AVIA 
TION 

J  P  Chevaleraud  (Service  Ophtalmologie  CPEMPN.  Pans) 
In  its  5th  Advanced  Operational  Aviation  Med  Course  Jun 
1978  p  13-16  (For  primary  document  see  N78  28793  19  52) 
Avail  NTfS  HCA05/MFA0T 

The  effects  of  glare  in  the  aeronautical  environment  are 
discussed  Sensory  disturbances,  deterioration  of  the  optical  image, 
and  psychological  disturbances  are  considered  along  with 
individual  variations  in  the  resistance  to  glare  and  in  recovery  of 
visual  acuity  after  exposure  Selection  of  flight  personnel  as  a 
function  of  sensitivity  to  glare  and  systematic  checking  at  each 
follow  up  medical  examination  is  recommended  Methods  to 
improve  recovery  and  protective  devices  are  described  J.M.S 

N78-28797#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

DEPTH  VISION  IN  AVIATION 

P  J  Manent  (Service  Ophtalmologie.  Hospital  d'lnstruction  des 
Armees  D  Larrey.  Versailles.  France)  In  its  5th  Advanced 
Operational  Aviation  Med  Course  Jun.  1978  p  17-22  (For 
primary  document  see  N78-28793  19-52) 

Avail  NTIS  HC  A05/MF  A01 

The  significance  of  depth  perception  in  aviation  is  discussed 
for  the  following  operations:  landing,  in  flight,  ground  maneuvers-- 
taxung.  weapon  firing,  and  parachute  jumping.  Monocular  and 
binocular  factors  involved  in  depth  perception  are  described  along 
with  methods  of  measurement  in  flight  personnel  to  predict  visual 
performance  Extrinsic  and  intrinsic  factors  affecting  depth  vision 
are  considered  including  ground  configurations  at  low  altitude, 
speed,  light  environment,  sensorimotor,  fatigue,  and  air  sickness 

J.M.S 

N 78- 28798#  Advisory  Group  for  Aerospace  Research  and 

Development.  Paris  (France). 

VISUAL  PROBLEMS  RAISED  BY  LOW  ALTITUDE  HIGH 
SPEED  FUGHT 

P  J  Manent  (Service  Ophtalmologie.  Hospital  d’lnstruction  des 
Armees  D  Larrey.  Versailles.  France)  In  its  5th  Advanced 
Operational  Aviation  Med  Course  Jun  1978  p  23-28  (For 
primary  document  see  N78-28793  19-52) 

Avail  NTIS  HC  A05/MF  A01 

Visual  problems  associated  with  visual  flight  rule  (VFR) 
reconnaissance  or  photographic  missions  or  bombing  missions 
are  discussed  Physical,  physiological,  and  psychological  stresses 
of  low  altitude  high  speed  flight  which  affect  vision  by  modifying 
the  visual  information  and  the  visual  performance  and  by 
disturbing  the  visual  function  are  considered  Means  designed 


to  ensure  an  optimal  man  machine  interaction,  filling  the  mission 
requirements  and  following  safety  rules,  are  outlined  Pilot 
selection,  periodic  check  ups.  pilot  training  protective  devices, 
and  human  factors  engineering  are  among  the  factors  included 

J  M  S 

N78- 28799#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

THE  CONTRIBUTION  OF  ELECTROPHYSIOLOGY 

J  P  Chevaleraud  (Service  Ophtalmologie  CPEMPN.  Paris) 
In  its  5th  Advanced  Operational  Aviation  Med  Course  Jun 
1978  p  29  34  (For  primary  document  see  N78-28793  19-52) 
Avail  NTIS  HC  A05/MF  A01 

Visual  elect rophysiological  examinations  are  discussed  in 
relation  to  the  selection  and  medical  surveillance  of  flight 
personnel  The  d.agnostic  and  prognostic  value  of  examinations 
is  cited  It  is  staled  that  elect  rophysiological  examinations  are 
objective  and  provide  information  that  is  easily  documented 

J  M  S 

N78  28800#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France). 

AUDITORY  INFORMATION  OF  FLYING  PERSONNEL: 
ANATOMICAL  AND  PHYSIOLOGICAL  BASIS 

L  R  Bondest  Service  Oto  -  rhino- la  ryngologie.  Hospital  d'lnstruction 
des  Armees  D  Larrey.  Versailles.  France)  In  its  5th  Advanced 
Operational  Aviation  Med  Course  Jun  1978  p  35-44  (For 
primary  document  see  N78-28793  19-52) 

Avail  NTIS  HC  A05/MF  A01 

An  anatomical  review  of  the  auditory  system  is  presented 
along  with  a  study  of  physiological  acoustics.  An  analysts  of  the 
physiology  of  hearing  is  included  F  O  S 

N78-28801#  Advisory  Group  for  Aerospace  Research  and 
Development.  Peris  (France) 

AVIATOR  HEARING  LOSS 

P  Blanc  (Service  O  R  L ,  C  P  E  M  P  N  .  Paris)  In  its  5th  Advanced 
Operational  Aviation  Med  Course  Jun  1978  p  45-46  (For 
primary  document  see  N78-28793  19-52) 

Avail  NTIS  HC  A05/MF  A01 

Hearing  loss  in  flying  personnel  is  discussed  In  terms  of 
frequencies  F.OS. 

N78-28802#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

PSYCHOPATHOLOGY  IN  EQUIUBRATION  IN  AEROSPACE 
MEDICINE 

L.  R  Bondes  (Service  Oto  rhinolaryngologie.  Hospital  d'lnstruction 
des  Armees  D  Larrey.  Versailles.  France)  In  its  5th  Advanced 
Operational  Aviation  Med  Course  Jun  1978  p  47-58  (For 
primary  document  see  N78-28793  19-52) 

Avail  NTIS  HC  A05/MF  A01 

Physiological  aspects  of  equilibrium  are  discussed  in  terms 
of  induced  reflex  responses  The  physiopathalogv  of  equilibrium 
in  flight  is  described.  F.O-S. 

N78- 28803#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

NEW  ASPECTS  OF  8AROTRAUMA  IN  O.R.L 
L  R  Bondest  Service  Oto-rhino-leryngologie.  Hospital  d’lnstruction 
des  Armees  D  larrey.  Versailles.  France)  In  its  bth  Advanced 
Operational  Aviation  Med  Course  Jun.  1978  p  59-66  (For 
primary  document  see  N78-28793  19-52) 

Avail  NTIS  HC  A05/MF  A01 

The  conditions  for  atmospheric  variations  in  man  are  reviewed 
along  with  the  physiology  of  pressure  changes  in  the  ear.  The 
sinus  ventilation  mechanism  is  described  F.O  S 

N78-28904#  Advisory  Group  for  Aerospace  Research  and 
Development.  Peris  (France) 

NOSE  PATHOLOGY  OF  FLYING  PERSONNEL 
P  Blanc  (Service  Oto-rhino-leryngologie.  C.P.E.M.P.N..  Peris)  In 
its  5th  Advanced  Operetionel  Aviation  Med.  Course  Jun  1978 
p  67-70  (For  primary  document  see  N78-28793  19-52) 

Avail  NTIS  HC  A05/MF  A01 

Techniques  for  the  practical  examination  of  the  nasal  cavity, 
sinuses  and  Eustachian  tubes  are  discussed  along  with  chronic 
nasal  affections  due  to  infections,  or  allergies.  FOS 

N78-28806#  Advisory  Group  for  Asrospsct  Research  and 
Development.  Peris  (France). 

PRACTICAL  PROBLEMS  RAISED  SV  OTO-RHINO- 
LARYNGOLOGV  STANDARDS 
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R  Blanc  (Service  Oto-rhino-laryngologie,  C  P  E.M  P  N  ,  Paris)  tn 
its  5th  Advanced  Operational  Aviation  Med  Course  Jun  1978 
p  71*74  (For  primary  document  see  N78-28793  19-52) 

Avail  NTIS  HC  A05/MF  A01 

Otoscopic  and  cochlear  problems  are  studied  in  terms  of 
clinical  and  functional  examinations.  F.O  S. 


N79  1 16920  Advisory  Group  for  Aerospace  Research  and 
Development  Paris  (France) 

PROSPECTIVE  MEDICINE  OPPORTUNITIES  IN  AERO 
SPACE  MEDICINE 

J  H  Tnebwasser  ed  (School  of  Aerospace  Med)  Sep  19  78 
100  p  refs  Presented  at  Aerospace  Medical  Panels  34th 
Panel  Merging,  Speciahsts  Meeting.  London  24  28  Oct 
197  7 

(AGARD  CP  231  ISBN  92  835  1293  6)  Avail  NTIS 

HC  A05  MF  A01 

Various  applications  of  prospective  medicine  techniques  are 
discussed  with  relation  to  the  practice  of  aerospace  medicine 
Studies  were  conducted  on  special  population  of  military  aircrew 
in  the  prevalence  incidence  of  findings  Multiple  risk  assessments 
correlation  of  with  disease  risks,  and  results  of  efforts  to  modify 
the  nsk  for  disease  and  their  clinical  manifestations  were  examined 
For  individual  titles  see  N79-11693  through  N79  1  1704 

N79  11693#  National  Defence  Headquarters  Ottawa  (Ontario) 
Directorate  of  Preventive  Medicine 

THE  CANADIAN  FORCES  LIFE  QUALITY  IMPROVEMENT 
PROGRAMME 

John  E  Barosley  In  AGARD  Prospective  Med  Opportunities 
in  Aerospace  Med  Sep  1978  6  p  (For  primary  document  see 
N79  1  1692  02  52) 

Avail  NTIS  HC  A05/MF  A01 

The  Canadiah  Gorces  introduced  a  life  quality  improvement 
program  to  counteract  the  ravages  of  diseases  which  arise  from 
risks  prevalent  in  most  lifestyles  in  Western  society  These  so 
called  diseases  of  choice  are  discussed  in  terms  of  their 
self-imposed  risks  A  summary  of  the  program  concept  is  given 
centering  around  15  factors  and  six  philosophies  deemed  essential 
for  success  Central  m  the  program  is  the  individual  assessment 
which  is  composed  of  various  biomeasurements,  a  health  hazard 
appraisal  a  health  questionnaire  and  an  interview  In  support  of 
this  assessment  will  be  an  educational/ promotional  campaign 
and  a  variety  of  supportive  clinics  B  B 

N79- 11694*0  National  Aeronautics  and  Space  Administration. 
Washington  D  C 

THE  ROLE  OF  PHYSICAL  EXAMINATIONS  AND  EDUCA 
TION  IN  PROSPECTIVE  MEDICINE 

Walton  L  Jones.  Jean  Mockbee.  Carolyn  K  Snow  and  J  Richard 
Compton  (Natl  Health  Services.  Inc  <r  A  -ARD  Prospective 
Med  Opportunities  in  Aerospace  Med  Sep  1978  9  p  refs 

(For  primary  document  see  N79- 11692  Oz  d2) 

Avail  NTIS  HC  A05/MF  A01 

NASA  s  prospective  medicine  program  with  the  principal 
elements  of  physical  examinations  and  an  educational  program 
for  health  awareness  is  described  Participation  in  the  voluntary 
physical  examination  program  is  increasing  I n  1976  13.621 
employees  were  given  partial  or  complete  examination  in  NASA 
Health  Units  From  the  941  examinations  performed  at  NASA 
Headquarters  in  1976  522  principal  findings  were  detected 

Equipment  and  techniques  in  exercise  EKG.  tonometry,  and 
colonoscopy  were  partially  responsible  for  this  higt  ate  The 
health  awareness  program  includes  consultations  with  physicians 
’raining  devices  and  courses  health  bulletins  and  special  screening 
programs  Epidemiological  studies,  now  underway  will  be  used 
to  evaluate  the  health  awareness  piograms  B  8 

N 79  116960  Naval  Aerospace  Medical  Research  Lab  New 

Orleans.  La 

MEDICAL  QUALIFICATION  PROCEDURES  FOR  HAZARD 
OUS  DUTY  AEROMEDICAL  RESEARCH 

D  J  Thomas.  P  L  Majewski.  C  L  Ewing  and  N  5  Gilben 
In  AGARD  Prospective  Med  Opportunities  in  Aerospace  Med 
Sep  1978  13  p  refs  (For  primary  document  see  N79  11692 

02  52) 

Avail  NTIS  HD  A05/MF  A01 

Volunteer  subjects  were  recruited  for  hazardous  duty  impart 
and  vibration  acceleration  stress  experiments  during  the  pant 
10  years  Dental  and  lumbosacral  spinal  abnormalities  are  the 
major  cause  of  disqualification  Fom  a  group  of  1  277  prospective 
volunteers  only  63  (4  9  percent)  were  qualified  and  only  44 


(3  4  percent!  successfully  completed  the  experimental  i  ogram 
The  piocedu res  and  findings  of  the  selection  program  a»e 
presented  Volunteers  were  recruited  evaluated  and  used  in  strict 
accordance  with  specified  procedures  B  B 

N79  11696#  Federal  Aviation  Administration  Washington  L>  C 

EXPERIENCE  MIH  PERIODIC  AVIATION  MEDICAL 
EXAMINATIONS 

Edwin  E  Westura  In  AGARD  Prospective  Med  Opportunities 
m  Aerospace  Med  Sep  1978  15  p  refs  (For  primary  document 
see  N79  1  1692  02  52) 

Avail  NTIS  HC  A05/MF  AQ1 

Personal  observations  and  experience  with  civilian  aviation 
medical  examinations  and  the  Federal  Aviation  Administration 
(FAA)  certification  system  from  June  1964  through  June  197  7 
are  presented  Special  attention  was  devoted  to  methods  used 
in  the  assessment  of  the  cardiovascular  system  Emphasis  was 
placed  upon  a  systematic  approach  to  those  cardiovascular 
conditions  especially  coronary  heart  disease  which  might 
adversely  affect  pilot  performance  and  which  present  a  hazard 
to  public  safety  Coronary  heart  disease  and  rts  clinical  manifests 
tions  are  the  major  cardiovascular  problem  in  United  States  civilian 
aviation  medicine  today  Evaluation  techniques  were  used  in 
detecting  potentially  dangerous  conditions  B  B 

N79  11697#  School  of  Aerospace  Medicine.  Brooks  4FB  Tex 
Chnica’  Sciences  Div 

A  PROSPECTIVE  MEDICINE  APPROACH  TO  THE  PROBLEM 
OF  ISCHEMIC  VASCULAR  DISEASE  IN  THE  USAF 

Malcolm  C  Lancaster  In  AGARD  Prospective  Med  Opportunities 
in  Aerospace  Med  Sep  1978  5  p  refs  'For  primary  document 
see  N79  1  )692  02  52> 

Avail  NTIS  HCA05/MFA01 

A  program  of  ischemic  vascular  disease  risk  factoi  tdentifica 
tion  and  intervention  is  descnbed  An  individual  risk  calculation 
was  performed  which  identifies  the  current  risk  for  the  individual 
and  also  projects  the  effect  of  modification  of  individual  risk 
upon  the  combined  risk  figure  B  B 

N79  116980  Medizinische  PoftMimk  der  Clmv  Wuerzburg  rWesf 
Germany) 

THE  SIGNIFICANCE  OF  RHYTHM  DISTURBANCES  IN 
ASYMPTOMATIC  PERSONS 

Armm  Dietz  and  Josef  Walter  In  AGARD  Prospective  Med 
Opportunities  in  Aerospace  Med  Sep  19  78  6  p  refs  (For 

primary  document  see  N79  11692  02-521 
Avail  NTIS  HCA05/MFA01 

Nearly  all  rhythm  disturbances  can  be  found  in  persons  without 
clinically  significant  heart  disease  Various  ECG  methods  and 
epidemiologic  studies  help  to  clarify  their  prognosis  The  results 
of  such  investigations  are  of  special  importance  to  aviation 
medicine,  because  arrhythmias  can  cause  sudden  incapacitation 
Those  arrhythmias  occurring  m  a  well  controlled  asymptomatic 
population  such  as  flying  personnel  are  described  The  immediate 
hemodynamic  consequences  of  these  ECG  alterations  and  possible 
prognostic  implications  for  the  incidence  of  sudden  dangerous 
arrhythmias  are  discussed  B  B 

W79- 1 16990  School  of  Aerospace  Medicine  Brooks  AFB  Tex 
Internal  Medicine  Branch 

DISTINGUISHING  BORDERLINE  HYPERTENSIVES  FROM 
NORMOTENSIVES:  A  CLINICAL  STUDY  OF  300  AIRCREW 
MEN 

David  H  Hull  Roger  A  Wolthuis  Joseph  R  Fischer  John  H 
Tnebwasser  Jack)  T  Curtis,  and  Donald  A  McApoose  In  AGARD 
prospective  Med  Opportunities  m  Aerospace  Med  Sep  1978 
8  p  refs  (For  primary  document  see  N79  11692  02-52) 

Avail  NTIS  HCA05/MFA01 

Ambulant  aircrewmen  (299)  referred  to  a  clinical  consultation 
service  were  evaluated  with  a  brief  orthostatic  test,  b  ood  pressure 
(8P)  and  heart  rate  were  recorded  alternately  during  both  supine 
rest  and  5  minutes  of  quiet  standing  The  patients  were  divided 
into  four  groups  depending  on  BP  history  (normotension  vs 
borderline  hypertension)  and  BP  from  the  current  clinical 
examination  (normal  vs  elevated!  During  supine  rest,  most 
patients  with  a  normotensive  history  and  a  majority  of  those 
with  a  bo'dertine  hypertensive  history  and  BPs  in  the  normal 
range  During  stand  BP  remained  normal  in  most  normotensives 
but  was  elevated  in  a  majority  (62  percent)  of  borderline 
hypertensives  These  results  were  used  to  compute  the  probability 
of  borderline  hypertension  in  an  individual  patient,  given  either 
the  BP  from  his  current  clinical  examination  or  the  average  BP 
from  the  stand  pad  of  his  orthostatic  test,  or  both  Curves  were 
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constructed  showing  this  probability  in  populations  with  various 
prevalences  of  borderline  hypertension  The  value  of  an  orthostatic 
test  combined  with  a  standard  clinical  BP  in  distinguishing 
between  borderline  hypertension  and  normotension  was  appat 
ent  B  B 

N79  11700#  Naval  Air  Development  Center  Warminster  Pa 
Biochemistry  Lab 

MOLECULAR  DETERMINANTS  FOR  THE  PREDICTION  AND 
SURVIVAL  OF  ISCHEMIC  ANOXIC  STRFSR  PATMOtnnv 

B  David  Polis  In  AGARD  Prospective  Med  Opportunities  in 
Aerospace  Med  Sep  1978  o  p  rets  (For  primary  uummeni 
see  N79  11692  02  521 
Avail  NTIS  HC  A05/MF  A01 

Quantitation  of  membrane  phospholipids  in  mitochondria  and 
microsomes  from  acceleration  stressed  as  well  as  radiation 
stressed  animals  revealed  significant  variations  in  individual  species 
of  phospholipids  which  were  reiterated  in  the  blood  plasma 
Application  of  the  methodology  to  humans  showed  the  feasibility 
of  achieving  a  molecular  index  to  stress  via  blood  plasma 
phospholipids  These  results  were  complimented  with  studies  for 
nomnvasive  procedures  using  the  techniques  of  high  pressure 
liquid  chromatography  and  electron  spin  resonance  spectroscopy 
to  detect  excited  state  metabolites  in  urine  which  could  be 
correlated  with  stress  intolerance  With  this  procedure  a  significant 
increase  in  free  radical  forming  species  was  found  in  the  urine 
of  volunteers  centrifuged  to  grayout  as  well  as  in  a  civilian 
population  of  patients  scheduled  for  heart  surgery  Correlation 
of  the  free  radical  concentrations  with  values  for  lipid  peroxides 
and  phenolic  compounds  have  a  three  dimensional  readout  which 
separated  stress  tolerant  individuals  from  those  with  debilitating 
intolerance  to  stress  Author 

N79- 11701#  School  of  Aerospace  Medicine  Brooks  AFB.  Tex 
Neuropsychiatry  Branch 

PSYCHOSOCIAL  ASPECTS  OF  SYNCOPE  AND  VERTIGO 
IN  AIRCREW 

James  A  Boydstun  and  William  H  Sledge  In  AGARD  Prospective 
Med  Opportunities  in  Aerospace  Med  Sep  1978  7  p  refs 

(For  primary  document  see  N79  11692  02  52) 

Avar!  NTIS  HC  A05/MF  A01 

For  an  8  5  month  period,  all  cases  IN  47)  referred  to  the 
USAF  School  of  Aerospace  Medicine  for  evaluation  of  syncope, 
vertigo,  or  dizziness  were  seen  for  a  standardized  psychiatric 
interview,  mental  status  examination,  hyperventilation  experience, 
and  psychometrics  Twenty  one  patients  reported  that  their 
symptoms  of  hyperventilation  were  the  same  as  or  very  similar 
to  their  reference  symptoms  The  findings  from  the  subgroup 
were  analyzed  and  compared  to  a  group  of  31  control  subjects 
The  study  group  reported  a  great  deal  more  symptoms  after 
hyperventilating  (a  checklist  was  used)  They  were  much  more 
apt  to  report  job  maladjustment,  parental  conflict,  and  separation 
from  their  families  Common  mental  status  findings  were  low 
self-esteem  worry,  helplessness,  fearfulness,  suspiciousness, 
evasive  guardedness,  meticulousness,  and  perfectionism  Their 
prominent  mental  defense  mechanisms  included  projection, 
mtellectualization.  and  repression  The  Cornell  Index  and  Cattell's 
16  PF  showed  significant  group  differences  Author 

N79-11702#  Royal  Air  Force  Hospital.  Halton  (England) 

BETA  ADRENOCEPTOR  ANTAGONISTS:  CENTRAL 
EFFECTS 

J  N  C  Cooke  and  A  N  Nicholson  (Royal  Air  Force  Inst  of 
Aviation  Med  )  In  AGARD  Prospective  Med  Opportunities  in 
Aerospace  Med  Sep  1978  3  p  refs  (For  primary  document 

see  N79  11692  02  52) 

Avail  NTIS  HC  A05/MF  A01 

Beta  adrenoceptor  antagonists  used  widely  in  therapeutics, 
and  intended  for  the  treatment  of  angina  pectoris  and  cardiac 
arrythrmas  were  reviewed  Their  ability  to  lower  blood  pressure 
in  hypertension  proved  to  be  the  major  clinical  application  These 
drugs  aroused  interest  in  aviation  medicine  because  of  their 
possible  use  in  the  management  of  mild  hypertension,  but  the 
question  arises  whether  their  use  in  aircrew  may  be  accompanied 
by  unacceptable  changes  in  the  function  of  the  central  nervous 
system  There  is  evidence  that  their  hypotensive  effect  may 
involve  cerebral  mechanisms,  and  that  their  use  may  lead  to 
behavioral  disturbances  such  as  dfeams  and  visual  hallucinations 
They  may  be  used  in  the  man^?mpnt  of  neurological  disorders 
such  as  essential  tremor  thyrotoxicosis,  anxiety,  migraine  and 
possibly  schizophrenia,  a  id  it  is  these  observations  which  suggest 
that  a  cautious  approach  may  be  appropriate  when  impaired 
central  nervous  activity  is  to  be  avoided  B  B 


N79  11703#  School  of  Aerospace  Medicine  Brooks  AFB  Te« 
THE  PREDICTION  OF  THE  EXISTENCE  OR  NONEXISTENCE 
OF  CORONARY  ARTERY  DISEASE  USING  ROUTINE 
CLINICAL  LABORATORY  MEASUREMENT 

Raymond  G  Troxler.  Robert  J  Fuchs  Eugene  A  Sprague  Martin 
T  8ailey.  John  H  Triebwasser.  and  Emmanuel  L  Mosser  In 
AGARD  Prospective  Med  Opportunities  m  Aerospace  Med  Sep 
1978  4  p  (For  primary  document  see  N79  1169?  02  52i 
Avail  NTIS  HC  A05/MF  A01 

Multivariate  analysis  shows  that  plasma  cortisol  contributes 
significantly  over  the  above  cholesterol  and  age  as  a  discrimma 
tor  between  those  patients  with  positive  coronary  arteriograms 
and  patients  with  negative  studies  Data  from  57  patients  were 
used  to  develop  a  multiple  logistic  risk  function  for  cholesterol 
age  and  plasma  cortisol  The  resulting  predictive  model 
demonstrated  a  predictive  value  of  86%  for  a  positive  test  and 
predictive  value  of  89%  for  a  negative  test  The  model  was 
then  tested  on  78  additional  patients  who  had  coronary 
angiography  The  predictive  value  of  a  positive  test  was  91% 
and  the  predictive  value  of  a  negative  test  was  78%  on  the 
validation  group  If  further  testing  continues  to  validate  these 
findings,  it  appears  that  plasma  cortisol  may  be  a  risk  factor  for 
the  prediction  of  coronary  artery  disease  B  B 

N79  11704#  Montefiore  Hospital  New  York  Inst  for  Steroid 
Research 

COMPARISON  OF  PLASMA  AND  URINARY  STEROIDS  IN 
MEN  WITH  TYPE  A  ANO  TYPE  B  BEHAVIOR  PATTERNS 

Barnett  Zumoff.  Robert  S  Rosenfeld.  Meyer  Friedman  Sanford 
0  Byers.  Ray  H  Rosenman.  and  Leon  Heilman  In  AGARD 
Prospective  Med  Opportunities  in  Aerospace  Med  Sep  1978 
B  n  refs  Prepared  in  cooperation  with  Mount  Zion  Hospital 
and  Medical  Center.  San  Francisco.  Calif  (For  primary  document 
N79-1  1692  02  52) 

Avail  NTIS  HC  A05/MF  A01 

A  large  number  of  urnnary  and  plasma  steroidal  parameters 
were  compared  in  men  with  Type  A  and  Type  B  behavior  patterns 
Two  differences  were  found  between  these  groups  IDType  A 
men  showed  higher  daytime  (0900  1800)umary  excretion  of 
testosterone  glucuromde  than  Type  B  men.  (2)  Type  B  men 
showed  higher  average  plasma  concentrations  of  di 
hydrotestosterone  The  results  suggest  that  it  may  be  possible 
to  decrease  the  risk  of  coronary  heart  disease  m  Type  A  men 
by  intervening  to  change  the  levels  or  antagonize  the  effects  of 
certain  steroid  hormones  B  B 

N79-11706#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

SPECIFIC  FINDINGS  IN  CARDIOLOGY  AND  PULMONARY 
FUNCTION  WITH  SPECIAL  EMPHASIS  ON  ASSESSMENT 
CRITERIA  FOR  FLYING 

M  C  Lancaster,  ed  (School  of  Aerospace  Med  Brooks  AFB 
Tex)  Sep  1978  170  p  refs  Presented  at  Aerospace  Med 
Panels  34th  Panel  M eeting/ Specialists  Meeting,  London. 
24  28  Oct  1977 

(AGARD  CP  232  ISBN  92  835  022 1  3)  Avail  NTIS 

HC  A08/MF  A01 

Cardiopulmonary  disease  among  military  and  flight  personnel 
is  discussed  in  terms  of  premature  disability  Data  on  normal 
values,  natural  history,  performance  of  testing  methods  assess 
ment  of  newer  techniques  for  disease  detection  and  definition 
as  well  as  philosophies  of  determination  of  fitness  to  fly  are 
presented  For  individual  titles,  see  N79  11706  through  N79 
11726 


N79  1 1706#  Centre  de  Medecme  Aeronautrque.  Brussels 
(Belgium! 

FOLLOW  UP  AND  TRANSVERSAL  STUDY  OF  VITAL 
CAPACITY  AND  FEV  SUB  VALUES  AMONG  PERSONNEL 
OF  THE  BELGIAN  ARMY  FORCES 

J  Bande,  J  Clement  and  K  P  Yandewqesti  In  AGARD 
Specific  Findings  m  Cardiology  and  Pulmonary  Function  with  Spec 
Emphasis  on  Assessment  Criteria  tor  Flying  s>ep  ta/o  iu  p 
refs  Prepared  in  cooperation  with  Academisch  Ziekenhuis  St 
Raphael  Leuven.  Belgium  (For  primary  document  see  N79- 11705 
02  52) 

Avail  NTIS  HC  A08/MF  A01 

Vital  capacity  (VC)  and  one  second  forced  expiratory  volume 
(FEV  sub  1)  measured  m  7123  subjects  during  annual  or  biennial, 
medical  examinations  were  analyzed  as  a  function  of  age  (A) 
weight  (W)  and  standing  height  (H)  The  subjects  were  grouped 
according  to  their  smoking  habits,  nonsmokers  light  and  heavy 
smokers  Two  different  studies  were  performed  a  transversal 
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Icompanson  between  subjects)  and  longitudinal  study  (comparison 
within  subjects  at  successive  times)  The  VC  and  FEV  sub  1 
were  found  to  increase  with  age  up  to  22  23  years,  thereafter 
a  steady  decline  was  observed  more  pronounced  in  smokers 
than  in  nonsmokers  The  decrease  with  age  was  more  marked 
m  the  longitudinal  study  In  both  longitudinal  and  transversal 
surveys  body  weight  influences  the  values  of  VC  and  FEV  sub 
1  especially  via  the  cross  products  HW  AW  indicating  that  the 
effect  of  weight  on  the  spirometric  values  varies  with  age  and 
height  An  increase  of  weight  tends  to  be  accompanied  with  an 
increase  of  VC  and  FEV  sub  1  in  the  younger  taller  and  lighter 
subjects  This  effect  weakens  or  even  reverses  with  increasing 
age  and  weight  decreasing  height,  and  with  heavier  smoking 
tin  the  longitudinal  study)  The  influence  of  height  on  VC  and 
FEV  sub  1  appeared  to  depend  more  on  the  cross  product  HW 
than  on  H  o»  a  power  of  H  indicating  that  the  effect  of  height 
depends  markedly  on  the  weight  of  the  subjects,  as  well  in  the 
longitudinal  as  m  the  transversal  study  Author 

N79  117070  Centre  d  Essais  en  Vol  Bretigny  sur  Orge  (France) 

DETECTION  AND  SUPERVISION  OF  OBSTRUCTED 
RESPIRATORY  FLOW  IN  FLIERS  ADVANTAGES  OF 
DEBIT  VOLUME  GRAPHS  [DETECTION  ET  SURVEILLANCE 
DES  TROURCES  VENTILATOIRES  OBSTRUCTIFS  CHEZ  LE 
PERSONNEL  NAVIGANT  INTERET  DES  COURSES 
DEBIT  VOLUME) 

J  Droniou  (Hop  d  Instruction  des  Armees  Clamart  France).  H 
Vieiliefond  and  G  Leguay  (Hop  d  Instruction  des  Armees 
Versailles)  In  AGARD  Specific  Findings  in  Cardiology  and 
Pulmonary  Function  with  Spec  Emphasis  on  Assessment  Criteria 
for  Flying  Sep  1978  9  p  refs  In  FRENCH  (For  primary 

document  see  N79  1  1705  02  52) 

Avail  NTIS  HC  A 08/ MF  A01 

Because  of  the  multiplication  of  factors  affecting  the  bronchi 
the  diagnosis  and  evaluation  of  obstructive  respiratory  flow  has 
importance  in  the  pneumatologic  management  of  flying  personnel 
Until  now  obstructive  syndromes  were  detected  by  current 
spirographu:  practice  according  to  classic  parameters  measured 
during  forced  expiration  tests  such  as  the  second  maximum 
expiration  volume  and  the  volume  expired  between  75%  and 
25%  of  the  vital  capacity  The  recording  of  debit  volume  curves 
'enews  interest  in  forced  expiration  tests  Maximum  expiratory 
debits  measured  at  low  volume  are  under  certain  conditions 
independent  uf  effort  and  reflect  the  stale  of  the  distal  bronchi 
which  are  rapidly  obstructed  in  chronic  obstructive  bronch- 
pneumapathologios  These  properties  together  with  their 
reproductibility  in  a  given  subject,  assure  to  the  method  an 
undeniable  superiority  over  classic  spirography  The  recording  of 
the  debit  volume  curve  is  a  simple  test,  well  tolerated  then 
repeated  which  requires  no  complicated  equipment 

Tians  by  A  R  H 

N79  117080  Naval  Aerospace  Medical  Research  Lab  .  Pensacola 
Fla 

LONG  TERM  PULMONARY  FUNCTION  PATTERNS  IN  THE 
AVIATOR:  THE  THOUSAND  AVIATOR  STUDY 

Neil  R  MacIntyre  Robert  E  Mitchell.  Albert  Oberman.  and  Ashton 
Graybiel  In  AGARD  Specific  Findings  in  Cardiology  and 
Pulmonary  Function  with  Spec  Emphasis  on  Assessment  Criteria 
for  Flying  Sep  1978  7  p  refs  (For  primary  document  see 

N79  1  1705  02  52) 

Avail  NTIS  HC  A08/MF  A01 

Lung  function  from  a  30  year  longitudinal  study  of  622  Naval 
aviators  all  age  52  was  analysed  Age  related  deterioration  in 
volume  spirometry  and  the  prevalence  of  obstructive  lung  disease 
in  these  subjects  compares  favorably  with  other  large  civilian 
studies  Military  aviation  including  the  first  generation  of  tactical 
jet  aviation  had  no  effect  on  any  measured  parameters  Cigarette 
smoking  however,  had  a  marked  effect  on  the  prevalence  of 
obstructive  lung  disease  Even  in  clinically  healthy  subjects, 
cigarette  smoking  significantly  augmented  age  related  deterioration 
m  vital  capacity  Smokers  who  qud  early  and  consumed  less 
than  9100  total  packs  of  cigarettes  seemed  to  be  similar  to 
nonsmokers  in  their  risk  of  disease  development  and  the  aging 
of  their  lung  function  Author 

N79-117O90  Techmsche  Hochschule.  Aachen  (West  Germany) 
MECHANICS  OF  BREATHING  DURING  GRADED  EXERCISE 
MEASURED  WITH  THE  BODYPLETHYSMOGRAPH 

F  Determg.  J  D  Meyer- Erkelen*.  H  Sieverts.  and  S  Effert  In 
AGARD  Specific  Findings  in  Cardiology  and  Pulmonary  Function 
with  Spec  Emphasis  on  Assessment  Criteria  for  Flying  Sep 
1978  7  p  refs  (For  primary  document  see  N79  1  1705  02  52) 
Avail  NTIS  HC  A08/MF  A01 


Airway  resistance,  thoracic  gas  volume  and  gas  dynamics 
of  breathing  of  20  healthy  subjects  with  an  average  age  of 
22  6  years  were  measured  during  graded  exercise  with  a 
ventilation  system  It  was  observed  that  up  to  a  load  of  50  watt 
the  breathing  rest  position  rises  m  spite  of  an  increase  of  66% 
in  the  tidal  volume  and  even  at  75  watt  is  still  above  the  initial 
value  The  expiratory  reserve  volume  is  called  up  at  a  load  of 
100  watt  through  an  intensified  use  of  the  expiratory  muscles 
The  airway  resistance  increases  nearly  linear  from  2  0  cm 
H20/1/s  at  rest  to  6/95  cm  H20/1/s  at  100  watt  J  M  S 

N79  117100  Bu  ndeswehrsamtaetszentrum  Hamburg  (West 
Germany) 

STANDARDIZED  EXAMINATION  METHOOS  IN  ERGOM 
ETRY 

J  Prohl  In  AGARD  Specific  Findings  in  Cardiology  and  Pulmonary 
Function  with  Spec  Emphasis  on  Assessment  Criteria  for  Flying 
Sep  1978  8  p  (For  primary  document  see  N79  1  1705  02  52) 
Avail  NTIS  HC  A08/MF  A01 

Standard  procedures  for  ergometry  examinations  are  given 
along  with  standard  ranges  used  to  compare  the  measured  values 
with  a  normal  collective  Emphasis  is  placed  on  optimum  utilization 
of  ergometer  stations  with  an  average  frequency  of 
300  examinations  per  month  while  meeting  the  criteria  of  1 1 ) 
simplicity  of  performance.  (2)  saving  of  time  (3)  reliability  of 
measurement  data  (41  strength  of  evidence  (5i  reproducib*l'ty 
and  (6)  comparability  of  results  J  M  S 

N79  117110  National  Defence  Medical  Centre  Ottawa  'Ontario) 
Cardio  Pulmonary  Unit 

CORONARY  ATHEROSCLEROSIS  ANO  FITNESS  FOR 
FLYING 

Gerald  M  Fit/gibbon  In  AGARD  Specific  Findings  in  Cardiology 
and  Pulmonary  Function  with  Spec  Emphasis  on  Assessment 
Criteria  for  Flying  Sep  1978  10  p  refs  'For  primary  document 

see  N79  11705  02  52 1 
Avail  NTIS  HC  A08/MF  A01 

Coronary  artery  disease  in  flying  personnel  is  considered  in 
terms  of  the  policy  of  the  Canadian  Armed  Forces  that  any 
degree  of  coronary  atherosclerosis  is  cause  for  grounding  a 
member  of  the  aircrew  Emphasis  is  placed  on  the  reliability  of 
various  physiological  tests  electrocardiogram  Master  s  two  step 
test  the  treadmill  exercise  test  and  selective  coronary  angiography 
m  detecting  coronary  artery  disease  JMS 

N79-1 17120  School  of  Aerospace  Medicine  8rooks  AFB.  Tex 

DETECTION  OF  CORONARY  ARTERY  DISEASE  IN  AP 
PARENTLY  HEALTHY.  ASYMPTOMATIC  AIRCREW  MEM 
BERS  USING  THALLIUM  201  MVOCAR0IAL  PERFUSION 
SCINTIGRAPHY 

John  H  Triebwasser.  Thomas  Kay  Thomas  H  Loecker  Robert 
Carretta  Gary  D  Hams  Roger  A  Wolthuis  and  Malcolm  F 
Lancaster  In  AGARD  Specific  Findings  in  Cardiology  and 
Pulmonary  Function  with  Spec  Emphasis  or  Assessment  Criteria 
for  Flymg  Sep  1978  6  p  refs  (For  primary  document  see 

N79-1  1705  02  52) 

Avail  NTIS  HC  A08/MF  A01 

Thallium  201  exercise  myocardial  perfusion  scintigraphy 
was  accomplished  in  25  aircrewmembers  prior  to  their  undergoing 
coronary  arteriography  Ten  patients  had  atenographic  evidence 
of  obstructive  corornary  disease  Three  had  abnormal  myocardial 
scintigrams  One  had  a  borderline  abnormal  scintigram  Of  six 
patients  having  normal  scintigrams  five  had  greater  than  50% 
obstruction  of  one  or  more  vessels  Three  of  these  five  had 
multiple  vessel  disease  Thirteen  of  the  15  patients  having  no 
arte  nographic  coronary  disease  had  normal  scintigrams  The 
remaining  two  had  borderline  abnormal  scans  An  abnormal 
myocradial  scintigram  was  associated  with  significant  obstructive 
disease  However  a  normal  scan  did  not  rule  out  the  presence 
of  high  grade  obstruction  This  procedure  is  of  limited  value, 
and  cannot  replace  corornary  arteriography  as  a  definitive  method 
for  ruling  out  coronary  artery  disease  in  aircrewmembers  JMS 

N79- 117130  Royal  Air  Force  Central  Medical  Establishment 
London  (England) 

THE  SIGNIFICANCE  OF  I  WAVE  ABNORMALITIES 

H  8  Kelly  In  AGARD  Specific  Findings  in  Cardiology  and 
Pulmonary  Function  with  Spec  Emphasis  d  A  sessment  Criteria 
for  Flying  Sep  1978  4  p  refs  (For  pn...dry  document  see 

N79  11705  02  52) 

Avail  NTIS  HC  A08/MF  A01 

The  commonest  abnormalities  of  routine  aircrew  ECG  s  to 
cause  concern  are  those  of  repolansation  These  men  are 
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usually  asymptomatic  ami  the  evaluation  of  the  ECG  abnormality 
is  one  of  the  major  problems  m  the  assessment  of  fitness  to 
fly  Twenty  such  cases  with  radiologically  normal  coronary  arteries, 
and  the  manner  m  which  the  repolansation  abnormalities  may 
be  affected  by  adrenaline  beta  adrenergic  blockade  and  other 
factors  are  considered  Author 

N79  11714#  Centre  Principal  d  Expertises  Medicales  du 
Personnel  Navigant  Pans  (France! 

DIFFICULTIES  POSED  BY  LEFT  AXIS  DEVIATION  IN  THE 
EVALUATION  OF  FLIERS.  AND  THEIR  RELATIONS  TO  THE 
CONCEPT  OF  LEFT  ANTERIOR  H EM  i B  LOCK  (LES 
DIFFICULTES  POSEES  DANS  LEXPERITSE  DU  PER 
SONNEL  NAVIGANT  PAR  LA  DEVIATION  A  GAUCHE  DE 
LAXE  DE  QRS  ET  SES  RAPPORTS  AVECLE  CONCEPT 
D  HEMIBLOC) 

A  Didier  and  R  Carre  In  AGARD  Specific  Findings  in  Cardiology 
and  Pulmonary  Function  with  Spec  Emphasis  on  Assessment 
Criteria  for  Flying  Sep  1978  12  p  refs  (For  primary  document 
see  N79  11705  02  52! 

Avail  NTIS  HC  A08/MF  A01 

Possible  and  probable  causes  of  left  QRS  axis  deviation  m 
60  subjects  are  discussed  In  34  individuals,  previous  documenta¬ 
tion  affirmed  the  existence  of  this  condition  before  the  age  of 
25  years  as  well  as  its  stability  over  a  number  of  years  This 
aspect  is  found  at  the  extreme  left  of  the  normal  electrocardiogram 
and  the  activation  of  the  entire  left  ventricle  is  able  to  depend 
exclusively  on  posterior  fibers  as  in  left  anterior  hemiblock  Thus, 
everything  occurs  as  if  the  left  anterior  bundles  were  barely 
functioning  or  not  funttonmg  at  al)  It  »s  a  matter  of  anonpathologi 
cal  variety  of  ventricula  activation  mode  Trans  by  A  R  H 

N79  11715#  A  rmy  Aeromedical  Research  Lab  Fort  Rucker. 
Ala 

LEFT  ANTERIOR  HEMIBLOCK  (LAH):  DIAGNOSIS  AND 
AEROMEDICAL  RISK 

Frank  S  Pettyjohn.  Heber  D  Jones  Joseph  C  Denniston  John 
C  Keiliher.  Lloyd  A  Akers.  George  P  Rice,  and  James  M  Faber 
In  AGARO  Specific  Findings  in  Cardiology  and  Pulmonary 
Function  with  Spec  Emphasis  on  Assessment  Criteria  for  Flying 
Sep  1978  6  p  refs  (For  primary  document  see  N79-11705 
02  52) 

Avail  NTIS  HC  A08/MF  A01 

Eighteen  US  Army  initial  flight  applicants  and  trained  aircrew 
were  evaluated  for  the  electrocardiographic  diagnosis  of  left 
anterior  hemiblock  I  LAH)  This  diagnosis  was  sustained  in  50% 
by  the  addition  of  vectorcardiographic  criteria  With  computer 
processing  and  calculation  of  delay  of  the  intrinsicoid  deflection 
(ID)  of  the  high  lateral  left  ventricular  activation  time,  the  diagnosis 
was  sustained  in  50%  of  those  records  available  Review  of  the 
etiology,  hrstopathology  and  prognosis  indicates  difimtive 
abnormalities  of  the  trifascicular  left  bundle  branch  conduction 
system  Its  is  essential  a  complete  electrocardiogram  (ECGI  and 
vectorcardiogram  (VCGI  study  of  military  aircrew  be  obtained  to 
establish  the  diagnosis  of  true  LAH  The  incidence  of  true  LAH 
is  not  available  but  the  rarity  of  this  finding  with  an  unknown 
risk  should  preclude  entry  into  military  flight  training  Complete 
cardiovascular  evaluation  of  the  trained  airman  with  acquired 
LAH  should  include  electrophysiologic  studies  and  selective 
coronary  arteriography  and  ventriculography  prior  to  consideration 
for  return  to  full  fly  mg  duties  Author 

N79-1 1716#  H  opita*  d  Instruction  des  Armees.  Versailles 
(France) 

CARDIAC  CONDUCTION  ANO  APTITUDE  PROBLEM  OF 
FLIERS.  THE  BENEFITS  OF  ENDOCA VITAL  RECORDING 
OF  THE  Hie  BUNDLES  [TROUBLES  OE  LA  CONDUCTION 
ET  APTITUOE  AUPERSONNEL  NAVtOANT  INNTERET  DE 
L'ENGREGISTREMENT  ENOOCAVITAIRE  DU  FAIBCENAU 
DE  Hit) 

G  Leguay  J  C  Duret  (Hopital  d  Instruction  des  Armees  Percy. 
Clamart.  France)  J  Drrmou  (Service  de  Cardiologie  de  lArmee. 
France!  B  Yettes  (Lab  de  Med  Aerospatiale),  and  J  Pernod 
(Service  de  Cardiologie  de  LArmee  France)  In  AGARO  Specific 
Findings  in  Cardiology  and  Pulmonary  Function  with  Spec 
Emphasis  on  Assessment  Criteria  for  Flying  Sep  1978  9  p 
refs  In  FRENCH  1 F or  primary  document  see  N79  1  1705  02  521 
Avail  NTIS  HC  A08/MF  A01 

Problems  of  cardiac  conduction  can  be  observed  in  young 
subjects  with  otherwise  healthy  hearts  The  suprahistine 
localization  of  the  trouble  its  vague  nature  and  its  functional 
and  reversible  character  are  shown  m  the  endocavital  recording 
of  the  bundles  of  His  as  well  as  in  the  oculo  cardiac  reflex  in 
both  stimulation  and  pharmaco  dynamic  tests  Some  of  these 


subjects  can  recover  then  physical  fitness  However  m  addition 
to  data  from  endocavital  recording  of  the  activity  of  the  bundles 
of  His.  clinical  data  and  good  tolerance  in  constraint  tests  must 
be  considered  Trans  by  A  R  H 

N79-11717#  Centre  Principal  d  Expeitises  Medicales  du 

Pprsonnol  Nav>nr*nT 

MEASURING  SYSTOLIC  TIME  INTERVALS  AT  REST  AND 
UNDER  STRESS  BY  EXTERNAL  METHODS  ADVANTAGES 
IN  THE  EVALUATION  OF  FLIERS  (MESURES  DES 
INTERVALLES  DE  TEMPS  SYSTOUQUES  PAR  METHODES 
EXTERNE8  AU  REPOS  ET  A  LEFFORT  INTERET  DANS 
L' EXPERTISE  DU  PERSONNEL  NAVIGANT) 

M  Pijoun.  F  Plas.  and  R  Carre  In  AGARD  Specific  Findings 
in  Cardiology  and  Pulmonary  Function  with  Spec  Emphasis  on 
Assessment  Criteria  for  Flying  Sep  1978  13  p  refs  In 

FRENCH  (For  primary  document  see  N79-1  1705  02  52) 
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The  electromechanical  interval  and  preisometric  contraction, 
the  projection  interval  the  isovolumetric  contraction  and  the 
ejection  time  were  measured  in  46  subjects  at  rest  and  while 
pedalling  a  bicycle  against  a  constant  force  for  five  minutes 
The  systolic  time  at  the  end  of  the  exercise  and  during 
recouperation  was  measured  for  10  minutes  A  sensible  decrease 
in  the  time  of  isolvumetnc  contraction  and  a  significant  de 
crease  in  the  ratio  of  isovolumetric  contraction  time  over  ejection 
time  were  observed  The  value  of  this  ratio  as  an  index  of 
myocardial  contraction  is  discussed  as  well  as  the  advantages 
of  mechanographic  methods  in  the  examination  of  flying  personnel 
The  replacement  of  a  carotidogram  by  a  rheographic  tracing  for 
a  space  experiment  is  described  Trans  by  A  R  H 

N79  11718#  Hopital  d  Instruction  des  Armees.  Versailles 
(France) 

THE  ADVANTAGES  OF  ULTRASONIC  ECHOCAROIOGRA 
PHY  IN  THE  CARDIOLOGICAL  EVALUATION  OF  FLIERS 
(INTERET  DE  L'ECHOCARDIOGRAPHIE  PAR  ULTRASONS 
DANS  ^EXPERTISE  CARDIOLOGIQUE  DU  PERSONNEL 
NAVIGANT] 

J  Dromou  (Hopital  destruction  des  Armes  Percy  Clamart 
France).  G  Leguay  J  C  Duret  (Service  de  Cardiologie  de  I'Armee 
France)  and  J  Pernod  (Service  de  Cardiologie  de  LArmee.  France ) 
In  AGARD  Specific  Findings  in  Cardiology  and  Pulmonary 
Function  with  Spec  Emphasis  on  Assessment  Criteria  for  Flying 
Sep  1978  8  p  refs  In  FRENCH  (For  primary  document  see 

N79  11705  02  52) 
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The  principles  and  techniques  of  echocardiography  are  review 
and  the  value  ot  this  technique  rn  diagnosing  obstructive 
cardiomyopathy,  m  affirming  mitral  valve  prolapsus  in  the  case 
of  mesosystohc  click,  and  m  evaluating  myocardial  function  is 
assessed  Because  of  its  nontraumatic  nature  it  is  recommended 
for  the  cardiological  evaluation  of  flying  personnel 

Trans  by  A  R  H 

N79-11719#  School  of  Aeiospace  Medicine  Brooks  AFB  Tex 
Internal  Medicine  Branch 

EFFECT  OF  AGE  ON  RELAXED  G  SUB  z  TOLERANCE 
OF  AIRCREWMEN 

David  H  Hull.  Roger  A  Wolthuis.  Kent  K  Gillingham.  John  W 
McCracken,  and  John  H  Tnebwasser  In  AGARD  Specific 
Findings  in  Cardiology  and  Pulmonary  Function  wun  jjjcl 
Emphasis  on  Assessment  Criteria  for  Flying  Sep  1978  4  p 

refs  (For  primary  document  see  N79  1  1705  02  52) 

Avail  NTIS  HC  A08/MF  A01 

Healthly  aircrewmen  from  30  to  55  years  old  volunteered 
for  a  centrifuge  study  to  determine  the  effect  of  age  on  acceleration 
responses  A  visual  end  point  was  used  to  measure  their  relaxed 
tolerance  to  •  Gz  forces  applied  gradually  (GORs)  and  rapidly 
(RORs)  Variability  between  individual  subjects  was  much  more 
marked  with  GORs  than  RORs  Tolerance  was  higher  to  the 
initial  GOR  than  to  the  second  G0R  in  most  subjects  There 
was  a  tendency  for  relaxed  G  tolerance  to  increase  with  age 
but  this  was  statistically  significant  (p  05)  only  for  initial 
GORs  These  results  suggest  that  healthy  middle  aged  airctewmen 
suffer  no  age  related  impairment  of  G  tolerance  which  would 
prejudice  their  fitness  to  pilot  high  performance  military  aircraft 
These  results  also  provide  a  standard  agamsi  which  to  measure 
the  relaxed  Gz  tolerance  of  aircrew  with  medical  disorders 
treated  and  untreated  J  M  S 

N79-11720#  School  of  Aerospace  Medicine  Brooks  AF8  Tex 
Internal  Medicine  Branch 
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REPROOUCIBILITV  OF  HUMAN  C  A  R  DIO  VASCULAR 
RESPONSES  TO  ORTHOSTATIC  STRESS 

Roger  A  Wolthius  David  H  Hull  Joseph  R  Fisher  and  John 
H  Triebwasser  In  AGARD  Specific  Findings  in  Cardiology 
and  Pulmonary  Function  with  Spec  Emphasis  on  Assessment 
Criteria  for  Flying  Sep  1978  5  p  refs  (For  primary  document 
see  N/9  1 1  /Ob  U2  521 
Avail  NTIS  HC  A08/MF  A01 

Orthostatic  stress  testing  was  accomplished  biweekly  on 
19  healthy  men  each  man  completed  at  least  eight  tests  over 
a  period  of  16  21  weeks  The  test  involved  10  minutes  of  supine 
rest  followed  by  6  minutes  of  quiet  standing  against  a  wall 
heart  rates  and  auscultatory  blood  pressures  were  recorded  on 
alternate  mmutes  Variability  between  tests  was  similar  for  all 
meaurement/protocol  condition  combinations  indicating  that  the 
individual  s  response  to  quiet  stand  and  orthostatu  change  is  as 
variable  as  his  response  to  supine  rest  Finther  the  range  »•* 

1  SO  1  9  mmHg  or  bpml  and  magnitude  he  1  SD 

approximately  5  mmHg  or  bpml  of  this  variability  illustrates  the 
need  for  repeated  orthostatic  testing  when  attempting  to 
characterize  the  typical  orthostatic  response  of  a  given  mdivnl 
ual  JWS 

N79  11721#  Freiburg  Univ  (West  Germany)  Cardiological 
Centre 

CARDIOLOGICAL  FINDINGS  IN  116  PILOTS  DIAGNOSES 
ANO  ASSESSMENT  OF  THEIR  FLYING  FITNESS 

Horst  H  Renemann  Sabine  Koehler  and  Herbert  Remdell  In 
AGARD  Specific  Findings  in  Caidiology  and  Pulmonary  Function 
with  Spec  Emphasis  on  Assessment  Criteria  for  Flying  Sep 
1978  3  p  refs  (For  primary  document  see  N79  1  1705  02  52) 
Avail  NTIS  HC  A08/MF  A01 

Results  of  cardiological  examinations  of  115  out  of 
1438  professional  and  nonprofessional  airmen  with  abnormal  or 
marginal  findings  in  preliminary  cardiological  examinations  are 
presented  Diagnoses  include  1 1  )24  out  of  the  1  1 5  airmen  were 
found  to  have  isolated  ECG  alterations  without  any  evidence  of 
organic  disease  22  were  relicensed  (2)21  airmen  were  found 
to  have  coronary  heart  disease  19  were  declared  permanently 
unfit  for  flight  duty  and  2  were  given  a  waiver  and  were  required 
to  be  re  examined  (3)17  airmen  were  found  to  have  myocarditis 

2  were  declared  permanently  unfit~for  flight  duty  and  15  were 

relicensed  after  successful  treatment.  (4)15  were  shown  to 
have  pseudoangina  pectoris.  1  was  declared  permanently  unfit 
for  flight  duty  due  10  chronic  psychic  liability,  and  (5)  1  1  were 
shown  to  have  hypotensive  disturbances  of  blood  pressure  and 
were  advised  to  undergo  intensive  sports  therapy.  1  was  declared 
permanently  unfit  for  flight  duty  J  M  S 

N79  11722#  Centro  di  Studi  e  Ricerche  di  Medicina  Aeronautica 
e  Spaziale  Rome  (Italy) 

NORMAL  AND  PATHOLOGICAL  CARDIOVASCULAR 
FINDINGS  IN  APPLICANTS  TO  THE  AIR  FORCE  SERVICE 

C  A  Ramacci  and  P  Rota  In  AGARD  Specific  Findings  in 
Cardiology  and  Pulmonary  Function  with  Spec  Emphasis  on 
Assessment  Criteria  for  Flying  Sep  1978  6  p  refs  (For  primary 
document  see  N79-11705  02-52) 

Avail  NTIS  HC  A08/MF  A01 

Data  resulting  from  the  medical  and  instrumental  examinations 
of  1000  subjects  are  considered  Tests  conducted  include  humeral 
arterial  blood  pressure  control,  electrocardiographic  registration, 
and  X-ray  screening  of  the  thorax  Oata  are  discussed  in  terms 
of  risk  indicators  J  M  S 


N79  11723#  Aerospace  Medical  Div  Aerospace  Medical 
Research  Labs  (6570th).  Wright- Patterson  AFB,  Ohio 
EVALUATION  OF  CARDIAC  RISK  AND  SUBJECT  RE 
Sf»ONSE  TO  AMELIORATIVE  EFFORTS 

Roy  L.  DeHart  fn  AGARD  Specific  Findings  in  Cardiology  and 
Pulmonary  Function  with  Spec  Emphasis  on  Assessment  Criteria 
for  Flying  Sep  1978  8  p  refs  (For  primary  document  see 

N79  11705  02  52) 

Avail  NTIS  HC  A08/MF  A01 

A  group  of  mid-level  military  and  civilian  personnel  attending 
a  senior  service  school  was  provided  the  opportunity  to  participate 
in  a  cardiac  risk  evaluation  program  Following  the  evaluation, 
each  participant  was  provided  an  individual  prescription  for  health 
sugggestmg  methods  for  reducing  factors  with  excesssive  risk 
through  life  style  alterations  The  risk  factors  assessed  included 
famihy  cardiac  history,  obesity  smoking,  pulmonary  function,  blood 
pressure,  blood  lipids,  and  physical  fitness  The  assessment  was 
conducted  in  three  stages  historical  review  of  medical  records 
and  by  questionnaire,  blood  chemistry  and  enzyme  screen  physical 


examination  and  indirect  determination  of  aerobic  power  A 
follow  on  survey  was  distributed  to  the  student  body  and  faculty 
three  years  following  the  initial  cardiac  risk  assessment  Both 
program  participants  and  rionparticipants  were  requested  to 
complete  and  ieturn  the  survey  form  The  survey  evaluated  the 
individual  s  perception  of  his  current  health  life  style  changes 
which  may  alter  cardiac  nsk  and  factors  influencing  the  individual  s 
decision  to  reduce  or  ignore  risk  The  results  of  this  survey  are 
presented  and  their  implications  for  military  prospective  medicine 
programs  discussed  J  M  S 

N79  11724#  Civil  Aviation  Authority  London  (England) 

THE  IMPACT  OF  CORONARY  VASCULAR  RISK  FACTORS 
ON  PROFESSIONAL  AIRCREW  LICENSE  LOSS  IN  THE 
UNITED  KINGDOM 

Michael  Joy  In  AGARD  Specific  Findings  m  Cardiology  and 
Pulmonary  Function  with  Spe<  Emphasis  on  Assessment  Cntc-na 
In'  ftymg  Sep  1978  6  p  refs  'For  primary  document  see 

N/9  1  1  705  02  5?i 
Avail  NTIS  HCA08MFA01 

I  lie  causes  nf  license  loss  m  UK  professional  aircrew  were 
studied  Results  indicate  that  nearly  60%  are  lost  due  to 
i anti i > vase ular  causes  it  »s  suggested  that  preventative  medicine 
and  not  more  rigorous  screening  is  the  sensible  approach  to  a 
reduction  of  flight  dei  k  incapacitation  from  cardiovascular 
causes  J  M  S 

N79  11726#  Italian  Air  Force  Medical  Service  H  0  Rome 
CARDIOVASCULAR  DISEASES  AS  A  CAUSE  OF  UNFIT 
NESS  FOR  FLYING  SERVICE  IN  AIRCREWS  OF  ITALIAN 
AIR  FORCE  ETIOPATHOGENESIS.  INFLUENCE  OF 
PERFORMANCE  IN  FLIGHT.  AND  PREVENTION 
Gaetano  Rotondo  In  AGARD  Specific  Findings  m  Cardiology 
and  Pulmonary  Function  with  Spe<  Emphasis  on  Assessment 
Criteria  for  Flymg  Sep  1978  1  p  refs  (For  primary  document 

see  N79  1  1  705  02  52> 

Avail  NTIS  HC  A08/MF  A01 

Cardiac  arteriosclerotic  and  degenerative  diseases  arterial 
hypertension  the  diseases  including  functional  cardiac  disorders 
acute  and  chronic  rheumatic  cardiopathies  are  cited  as  causes 
of  unfitness  for  flight  duty  An  evaluation  and  interpretation  is 
made  of  possible  causes  of  the  high  inhabilitating  incidence  of 
cardiovascular  diseases  and  in  particular  of  arteriosclerosis  in 
provoking  unfitness  to  flying  duty  among  aircrews  and  in 
influencing  the  military  performance  in  flight  Preventive  and 
predictive  measures  are  also  taken  into  consideration  Conclusive 
deductions  emphasize  the  adviability  of  attempting  to  improve 
and  refine  methods  adoped  in  diagnosing  early  signs  of  atheroscler 
otic  disease  in  flying  personnel,  particularly  after  the  age  of  40 
as  well  as  the  opportunity  of  researching  major  risk  factors 
This  task  could  be  achieved  mainly  by  means  of  a  periodical 
executiona  nd  correct  evaluation  of  the  tests  which  are  recognized 
as  useful  for  the  early  diagnosis  of  atherosclerosis  and  of  the 
most  important  cardiovascular  diseases  J  M  S 

N79-11726#  Civil  Aviation  Authority.  London  (England)  Medical 
Dept 

CARDIOVASCULAR  FITNESS  OF  PILOTS  OF  TRANSPORT 
AIRCRAFT 

G  Bennett  In  AGARD  Specific  Findings  in  Cardiology  and 
Pulmonary  Function  with  Spec  Emphasis  on  Assessment  Criteria 
for  Flying  Sept.  1978  4  p  (For  primary  douement  see  N79-1 1705 
02-52) 

Avail  NTIS  HC  A08/MF  A01 

Cardiovascular  disease  is  discussed  in  terms  of  threatening 
safety  in  civil  rwo-prlot  transport  operations  Improvements  in 
medical  screening  to  reduce  the  already  low  risk  of  in  flight 
incidents  and  better  operational  training  and  control  measures 
to  prevent  the  cardiovascular  incidents  from  becoming  accidents 
are  among  the  topics  covered  J  M  S 


N79  20729#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (Franca). 

TECHNICAL  EVALUATION  REPORT  ON  THE  AEROSPACE 
MEDICAL  PANEL  LONDON  SPECIALISTS’  MEETING.  FALL 
1S77 

Jan.  1979  12  p  raf  Meeting  held  at  London.  24-28  Oct 

1977 

(AGARD-AR-131 .  ISBN-92-836- 1 307 -X)  Avail  NTIS 

HC  A02/MF  A01 

Methods  for  aarty  disease  detection  are  required  to  asaura 
optimum  air  craw  selection  criteria  and  to  maintain  air  crew 
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effectiveness  in  an  increasingly  stressful  environment  A  universal 
approach  to  a  basic  framework  for  developing  prospective  medicine 
programs  is  far  from  being  defined  Yet.  prospective  medicine 
proves  of  value  in  risk  identification  and  intervention  Examination 
techniques  for  the  assessment  of  cardiopulmonary  diseases  of 
flying  personnel  still  shows  deficiencies,  problems,  and  the  need 
for  further  research  and  development  to  help  solve  this  important 
health  problem  For  individual  titles,  see  N79-20730  through 
N79  20731 

N7920730#  Air  Force  Medical  Center.  Wright-  Patterson  AFB. 
Ohio 

PROSPECTIVE  MEDICINE  OPPORTUNITIES  IN  AERO 
SPACE  MEDICINE 

J.  Tnebwasser.  ed  In  AGARO  Tech.  Evaluation  Rept.  on  the 
Aerospace  Med  Panel  London  Specialists  Meeting  Jan.  1979 
p  1-3  (For  pnmary  document  see  N79-20729  11-52) 

Avail  NT1S  HC  A02/MF  A01 

Various  applications  of  prospective  medicine  techniques  to 
the  practice  of  aerospace  medicine  are  discussed  Studies  were 
conducted  in  the  special  population  of  military  aircrew  on  the 
prevalence/ incidence  of  findings,  including  multiple  risk  assess¬ 
ments.  correlation  of  these  with  disease  risks,  and  the  results  of 
efforts  to  modify  the  risk  for  disease  and  its  clinical  manifestations. 
Major  problem  areas  addressed  include:  (1)  the  design  and 
potential  value  of  screening  physical  examinations  and  other  health 
appraisal  methods  for  the  identification  of  aircrew  members  at 
riifrk  for  manifestations  of  disease  having  aeromedical  significance; 
(2)  methods  for  modifying  risk  with  emphasis  on  disease 
prevention;  and  (3)  definition  of  the  significance  of  abnormal 
findings  resulting  from  health  appraisals  conducted  within  an 
apparently  healthy  aircrew  population  A.R.H 


N7B- 20731  f  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex. 
Clinical  Sciences  Div. 

SPECIFIC  FINDINGS  IN  CARDIOLOGY  AND  PULMONARY 
FUNCTION  WITH  SPECIAL  EMPHASIS  ON  ASSESSMENT 
CRITERIA  FOR  FLYMO 

M.  C.  Lancaster,  ed  In  AGARD  Tech.  Evaluation  Rept  on  the 
Aerospace  Med.  Panel  London  Specialists'  Meeting  Jan.  1979 
p  5-7  (For  primary  document  see  N79-20729  1 1-52) 

Avail  N11S  HC  A02/MF  A01 

Normal  values,  natural  history,  performance  of  testing 
methods,  assessments  of  newer  techniques  for  disease  detection 
and  definition  and.  philosophies  of  determination  of  flight  fitness 
are  discussed  in  relation  to  cardiopulmonary  problems  in  flying 
personnel.  Research  and  development  needs  within  the  NATO 
countries  are  identified.  A.R.H. 

N79  23A61#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

SURVIVAL  AND  PROTECTION  OF  AIRCREW  IN  THE  EVENT 
OF  ACCIDENTAL  IMMERSION  IN  COLD  WATER 

C  Boutelier  (Aerospace  Med  Lab.  Bretigny-sur  Orge,  France) 
Feb  1979  125  p  refs 

(AGARD-AG-21  KEng)  ISBN-92-835- 1 301 -0)  Avail  NTIS 
HC  A06/MF  A01 

The  survival  of  aircrews  in  the  case  of  accidental  cold  water 
immersion  is  limited  by  the  extent  of  thermal  losses  In  this 
AGARDograph.  the  physical  laws  governing  thermal  exchanges 
in  both  air  and  water  are  described  The  state-of-the-art  in  the 
fields  of  physiological  reactions,  tolerance,  acclimatization,  cold 
induced  accidents  and  their  treatment  is  reviewed  Finally,  the 
major  items  of  protective  equipment  u'.ed  in  aeronautics  and 
the  methods  applied  to  test  their  effectiveness  are  described 

L  S 

N79-31901#  Advisory  Group  for  Aerospace  Research  and 
Development,  Neuilly-Sur  Seme  (France) 

MODELS  AND  ANALOGUES  FOR  THE  EVALUATION  OF 
HUMAN  BIODYNAMIC  RESPONSE.  PERFORMANCE  AND 
PROTECTION 

H  E  Vongierke.  ed  (AMRL)  Jun  1979  404  p  refs  In 

ENGLISH,  partly  in  FRENCH  Presented  at  the  Aerospace  Med 
Panel  s  Specialists  Meeting,  Paris.  6  10  Nov  1978 
(AGARD-CP  253.  ISBN-92  835  0240  X)  Avail  NTIS 
HC  A18/MF  A01 

Whole  body  kinematic  models  for  the  prediction  of  body 
motion  are  considered  as  well  as  spinal  models,  head  neck  models, 
and  heat  injury  models  for  the  prediction  of  internal  stress  and 
strain  and  injury  probability  under  escape  crash,  and  windblast 
conditions  Cardiovascular  models  are  included  to  describe  and 
explain  human  response  to  sustained  acceleration  and  air  combat 


maneuvers  Biodynamic  models  interpreting  physiological  and 
performance  response  as  well  as  human  operator  control  capability 
in  vibration  and  roll  motion  environments  are  also  presented 
Operational  injury  analyses  as  well  as  laboratory  human  and 
animal  data  are  discussed  as  a  basis  for  further  model  development 
and  validation  Applications  of  the  models  include  the  prediction 
of  body  motions,  physiological  response  and  injury  probability 
under  biodynamic  stress  and  the  assistance  in  protective  system 
crashworthiness,  and  cockpit  design  For  individual  titles,  see 
N79  31902  through  N79  31931 

N 79  31902#  Aerospace  Medical  Research  Labs  Wright 

Patterson  AFB.  Ohio 

PREDICTION  OF  WHOLE  BOOY  RESPONSE  TO  IMPACT 
FORCES  IN  FLIGHT  ENVIRONMENTS 

Ints  Kaleps  In  AGARD  Models  and  Analogues  for  the  Evaluation 
of  Human  Biodyn  Response  Performance  and  Protect  Jun 
19Y9  14  p  refs  (For  primary  document  see  N79  31901  22  521 
Avail  NTIS  HC  A18/MF  A01 

The  general  predictive  and  structural  properties  of  human 
body  gross  motion  simuiabnn  models  and  their  applicability  to 
flight  associated  problems  are  d:«cussed  A  specific  application 
of  such  a  model  is  demonstrated  by  the  simulation  of  human 
response  to  whole  body  G  sub  x  impact  and  the  comparison  of 
the  results  with  experimentally  observed  huT-nan  responses  to 
the  same  dynamic  exposures  The  simulations  wure  performed 
using  the  articulated  total  body  (atb)  computer  modul  based  on 
rigid  body  mechanics  and  possessing  a  number  of  internal  and 
external  force  and  constraint  options  to  reflect  resistive  forces 
within  human  |oints  and  to  allow  the  interaction  of  external 
configurational  elements  The  predicted  data  of  limb  motiohs. 
their  accelerations  and  forces  generated  in  the  harness  restraint, 
system  are  compared  with  those  obtained  experimentally  from 
acceleration  transducers  on  the  head  and  chest  of  human  test 
subjects  The  model  structure  and  its  dynamic  modeling  capability, 
the  general  data  input  requirements,  the  specific  set  of  data 
used  for  the  G  sub  x  impact  simulations,  and  some  of  the 
shortcomings  and  required  improvements  indicated  by  the 
simulation  are  discussed  J  M  S 

N 79  31903#  Dayton  Umv  Research  Inst  .  Ohio 

PROCEDURES  USED  TO  GENERATE  INPUT  DATA  SETS 
FOR  THE  ARTICULATED  TOTAL  BODY  MOOEL  FROM 
ANTHROPOMETRIC  DATA 

Duane  G  Leet  In  AGARD  Models  and  Analogues  for  the 
Evaluation  of  Human  Biodyn  Response  Performance  and  Protect 
Jun  1979  15  p  refs  (For  primary  document  see  N79  31901 

22  52) 

Avail  NTIS  HC  A18/MF  A01 

Computer  software  simulation  techniques  used  to  evaluate 
safety  aspects  of  aircraft  ejection  are  discussed  with  emphasis 
on  generation  of  input  data  sets  from  anthropometric  data  to 
define  body  segments  and  motion  Body  segment  inertial  data, 
joint  locations,  segment  contact  ellipsoids,  and  body  and  joint 
axes  orientation  are  among  the  input  data  required  on  each 
segment  The  techniques  developed  to  generate  these  data  sets 
are  described  J  M  S 

N  79  31904#  Aerospace  Medical  F  -search  Labs  .  Wnght- 
Patterson  AFB.  Ohio 

CORRELATION  OF  MECHANISM  Of  EXTREMITY  INJURY 
AND  AERODYNAMIC  FACTORS  IN  EJECTIONS  FROM 
F  4  AIRCRAFT 

Steven  P  Combs  In  AGARD  Models  and  Analogues  for  the 
Evaluation  of  Human  B'odyn  Response  Performance  and  Protect 
Jun  1979  4  p  .efs  (For  primary  document  see  N79-31901 
22  52) 

Avail  NTIS  HC  A18/MF  A01 

Extremity  injuries  incurred  during  the  ejection  sequence  in 
43  of  399  F-4  ejections  were  analyzed  Of  the  43  ejections 
there  were  95  extremity  injuries  The  injuries  were  divided  into 
two  groups  severe  and  minimal  Severe  injuries  consisted  of 
fractures,  dislocations,  ligamentous  tears  and  nerve  palseys  There 
were  61  severe  injuries  Minimal  injuries  consisted  of  contusions, 
lacerations,  minor  sprains  There  were  34  minimal  injuries  The 
61  severe  injuries  were  divided  into  39  upper  extremity  injuries 
and  22  lower  extremity  injuries  The  majority  of  the  severe  upper 
extremity  injuries  involved  the  proximal  joints  and  the  majority 
of  the  severe  lower  extremity  injuries  involved  the  distal  joints 
When  the  windblast/ wmdflail  injuries  were  compared  to  the 
various  variables  correlation  was  seen  with  the  knots  indicated 
airspeed,  aircraft  attitude,  and  aircraft  type  The  incident  of 
extremity  injury  increases  with  increased  airspeed,  a  nose  down 
attitude,  and  decreases  in  the  RF-4C  aircraft  configuration 
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N7S3190S#  Technische  Hochschule  Darmstadt  (West  Ger 
many)  Inst  fuer  Mechanik 

REFERENCE  PARAMETERS  FOR  SHOCK  INPUTS  AND 
SHOCK  TOLERANCE  LIMITS 

K  E  Meter  Ooernberg  In  AGARD  Models  and  Analogues  for 
the  Evaluation  of  Human  Biodyn  Response  Performance  and 
Protect  Jun  1979  t8  p  refs  (For  primary  document  see 

N79  31901  22-521 

Avail  NTIS  HC  A18/MF  A01 

A  data  reduction  technique  based  on  control  techniques  and 
system  analysis  but  adapted  and  extended  for  the  purpose  of 
single  shock  events  in  nonlinear  systems  is  described  The  major 
features  of  the  method  include  evaluation  and  definition  of  system 
relevant  input  quantities  and  of  input  relevant  system  properties 
as  reference  parameters  and  uniform  plotting  of  the  various 
deduced  shock  data  input  values,  exposure  limits,  safety 
requirements,  test  and  design  parameters,  standard  Fourier  and 
response  spectra  in  terms  of  the  defined  reference  parameters 
As  examples,  severity  criteria,  models  and  methods  which  are 
used  to  describe  head  or  whole  body  tolerance  are  compared 
with  data  by  means  of  the  established  reference  parameters  m 
order  to  discuss  their  mechanical  meaning  and  suitable  range  of 
application  J  M  S 

N79  3190*0  Naval  Aerospace  Medical  Research  Lab .  New 
Orleans.  La 

MULTIAXIS  DYNAMIC  RESPONSE  OF  THE  HUMAN  HEAD 
AND  NECK  TO  IMPACT  ACCELERATION 

C  L  Ewing.  0  J  Thomas,  and  L  Lustick  In  AGARD  Models 
and  Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  27  p  refs  (For  primary 
document  see  N79-31901  22  52) 

Avail  NTIS  HC  A18/MF  A01 

The  complete  kinematic  response  of  the  head  and  the  first 
thoracic  vertebral  body  was  measured  over  the  range  of  variables 
required  for  human  analog  development  during  impact  acceleration 
experiments  The  relationships  of  the  kinematic  variables  are 
graphically  presented  and  statistically  analyzed  A  head  and 
neck  model  for  two  dimensional  response  is  evaluated  The 
approaches  and  constraints  for  a  three  dimensional  model  are 
evaluated  Anthropometric  effects  on  the  dynamic  response  are 
presented  The  data  base  serves  as  a  basis  for  the  validation  of 
human  surrogate  head  and  neck  response  to  X  and  t  Y 
acceleration  J  M  S 

N79  319070  Naval  Aerospace  Medical  Research  Lab .  New 
Orleans.  La 

TRANSIENT  INTRAVENTRICULAR  CONDUCTION  DEFECTS 
OBSERVED  DURING  EXPERIMENTAL  IMPACT  IN  HUMAN 
SUBJECTS 

P  L  Majewski.  T  J  Borgman.  Jr .  D  J  Thomas,  and  C  L 
Ewing  In  AGARD  Models  and  Analogues  for  the  Evaluation  of 
Human  Biodyn  Response.  Performance  and  Protect  Jun  1979 
11  p  refs  (For  primary  document  see  N79-31901  22-52) 

Avail  NTIS  HC  A18/MF  A01 

Impact  acceleration  research  utilizing  normal  human  volunteer 
subjects  and  electrocardiographic  monitoring  is  discussed  Four 
episodes  of  transient  intraventricular  conduction  disturbances  are 
presented  and  discussed  relative  to  previous  clinical  and 
experimental  investigations  J  M  S 

N79  319OS0  Wayne  State  Umv  .  Detroit.  Mich  Bioengineering 
Center 

SIMULATION  OF  HEAD  AND  NECK  RESPONSE  TO  G  SUB 
x  AND  +  G  SUB  a  IMPACTS 

A  I  King.  S  S  Nakhla.  and  N  K  Mital  In  AGARD  Models 
and  Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  13  p  refs  (For  primary 

document  see  N79-31901  22-52) 

(Contract  N00014-75-C-1015) 

Avail  NTIS  HC  A18/MF  A01 

A  two  dimensional  mathematical  model  of  the  spine  was 
exercised  to  identify  mechanisms  of  neck  injury  due  to  hyperflexion 
Loss  of  pilots  due  to  ditching  at  sea  was  one  of  the  motivations 
for  this  study  It  was  found  that  helmets  have  the  potential  of 
increasing  injury  severity  particularly  during  a  combined  -t-G 
sub  z  and  -G  sub  x  impact,  with  the  pulses  coincident  in  time 
The  four  parameters  that  are  potentially  injurious  are  neck  shear, 
chin  chest  contact  force,  odontoid  process  excursion  into  the 
spinal  canal  and  spinal  cord  stretch  R  E  S. 


N79-319O90  Yale  Umv  .  New  Haven.  Conn  Engineering  Lab 
for  Musculoskeletal  Diseases 


A  THREE  DIMENSIONAL  MATHEMATICAL  ANALOGUE  OF 
THE  SPINE  STRUCTURE:  A  COMPREHENSIVE  AP 
PROACH 

Manohar  M  Panjabi  In  AGARD  Models  and  Analogues  for 
the  Evaluation  of  Human  Biodyn  Response.  Performance  and 
Protect  Jun  1979  10  p  refs  Sponsored  in  part  by  NIH  (For 
primary  document  see  N79  31901  22  52) 

Avail  NTIS  HC  A18/MF  A01 

The  human  spine  was  viewed  as  a  collection  of  functional 
spinal  units,  each  unit  consisting  of  two  adjacent  vertebrae  and 
the  interconnecting  soft  tissue  Mathematically  this  unit  of  the 
spine  was  modelled  as  two  rigid  bodies  connected  by  a  single 
deformable  link  The  latter  was  a  three  dimensional  three  element 
viscoelastic  solid  Experimental  techniques  were  developed  which 
provide  the  physical  properties  of  the  human  functional  spinal 
units  m  three  dimensional  space  These  properties  incorporated 
into  a  three  dimensional  mathematical  model  provided,  for  the 
first  time,  a  mathematical  analog  of  the  spine  which  was  entirely 
based  upon  experimentally  derived  spine  data  RES 


N79  319100  Northwestern  Umv  .  Evanston.  Ill  Dept  of  Civil 
Engineering 

A  THREE  DIMENSIONAL  DISCRETE  ELEMENT  DYNAMIC 
MODEL  OF  THE  SPINE.  HEAD  AND  TORSO 

fed  Belytschko  and  Eberhart  Privitzer  In  AGARD  Models  and 
Analogues  for  the  Evaluation  of  Human  Biodyn  Response 
Performance  and  Protect  Jun  1979  15  p  refs  Prepared  m 

cooperation  with  Stanford  Res  Inst .  Menlo  Park.  Calif  (For  primary 
document  see  N79-31901  22-52) 

(Contracts  F3361 5  76  C  0506.  F3361 5-78-C  0523) 

Avail  NTIS  HC  A18/MF  A01 

A  three  dimensional,  discrete  model  of  the  human  spine, 
head  and  torso  is  described  This  model  is  an  evolution  of  earlier 
discrete  models  which  are  reviewed  and  discussed  The  anatomy 
was  modeled  by  a  collection  of  rigid  bodies,  which  represent 
skeletal  segments  such  as  the  vertebrae,  pelvis,  and  ribs, 
interconnected  by  deformable  elements,  which  represent 
ligaments,  cartilagenous  joints,  viscera  and  connective  tissues 
The  model  was  validated  by  comparing  its  impedance  to 
measurements  on  human  volunteers  The  principal  feature  of 
this  model  is  the  generality  of  its  formulation  which  enables  it 
to  be  applied  to  a  wide  variety  of  impact  situations  Simulations 
are  reported  for  a  vertical  ejection,  a  preelection  alignment  and 
bird  impact  on  a  canopy  A  postprocessor  was  developed  which 
interprets  the  complex  time  history  output  in  terms  of  injury 
potential  RES 


N79-319110  Aerospace  Medical  Research  Labs  .  Wright 
Patterson  AFB.  Ohio 

APPLICATION  OF  BIODYNAMIC  MODELS  TO  THE 
ANALYSIS  OF  F  16  CANOPY  BIRDSTRIKE 

Lawrence  J  Specker.  Norman  S  Phillips  (Dayton  Untv  Res 
Inst.).  and  James  W  Brinkley  In  AGARD  Models  and  Analogues 
for  the  Evaluation  of  Human  Biodyn  Response.  Performance 
and  Protect  Jun  1979  12  p  refs  (For  primary  document  see 
N79  31901  22-52) 

Avail  NTIS  HC  A18/MF  A01 

High  speed  film  data  were  analyzed  from  F- 16  birdstrike  tests 
to  quantitatively  define  the  deflection  motion  as  a  function  of 
the  initial  test  conditions  Crewmember  position  studies  indicated 
probable  head  contact  with  the  canopy  surface  during  birdstrike 
at  comfortable  seating  positions  Helmet  size  and  crewmember 
size  were  shown  to  have  a  negligible  effect  on  increasing  clearance 
between  helmet  and  canopy  A  specially  instrumented  head -neck 
apparatus  was  designed  and  used  in  the  tests  to  measure  the 
accelerations  of  the  head  and  the  impact  forces  and  moments 
at  the  head  and  neck  The  acceleration  data  from  the  head -neck 
test  apparatus  were  used  as  input  to  a  head  injury  severity 
prediction  model  to  determine  the  level  of  injury  sustained  by 
the  pilot  The  force  data  were  compared  to  known  injury  force 
levels  A  second  approach  involved  the  use  of  the  photometric 
data  to  describe  the  resj>onse  shape  and  velocity  of  the  canopy 
and  inertial  properties  associated  with  the  impact  as  a  driving 
input  to  a  computer  model  of  the  hel meted  crewman  to  further 
evaluate  the  crewman  response  to  birdstrike  Author 


N79-319120  Strathclyde  Umv.  Glasgow  (Scotland)  Bioengi 
neering  Unit 

A  FAILURE  CRITERION  FOR  HUMAN.  VERTEBRAL 
CANCELLOUS  BONE 
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M  J  Pearcy  and  J  H  Evans  In  AGARD  Models  and  Analogues 
for  the  Evaluation  of  Human  Biodyn  Response  Performance 
and  Protect  Jun  1979  7  p  refs  (For  primary  document  see 

N79  31901  22-52) 

Avail  NTIS  HC  A18/MF  A01 

In  order  to  define  a  realistic  criterion  of  failure,  the  compression 
and  shear  characteristics  of  human,  vertebral,  cancellous  bone 
were  investigated  To  produce  shear,  torsion  tests  were  used 
and  the  atmospheric  environment  during  the  tests  was  controlled 
to  simulate  physiological  conditions  A  rational  mathematical 
characterization  of  the  bone  was  developed  to  enable  a  realistic 
failure  criterion  to  be  established,  encompassing  the  large 
biological  variation  of  the  results  The  mechanical  characteristics 
of  the  bone  are  complex  but  an  elementary  consideration  of 
anisotropy  led  to  a  characterization  that  would  appear  to  be 
sufficient  RES 

N79-31913#  Royal  Air  Force.  Halton  (England)  Inst  of 
Pathology  and  Tropical  Medicine 

INJURY  MECHANISMS  ANALYSIS  IN  AIRCRAFT  AC 
CIOENTS 

I  R  Hill  In  AGARD  Models  and  Analogues  for  the  Evaluation 
of  Human  Biodyn  Response  Performance  and  Protect  Jun 
1979  10  p  refs  (For  primary  document  see  N79-31901  22-52) 
Avail  NTIS  HC  A18/MF  A01 

An  analysis  of  30  fatal  aircraft  accidents,  some  of  which 
were  survivable  shows  that  the  basic  mechanisms  of  injury  are 
common  to  many  different  accidents  From  the  investigation  the 
following  conclusions  can  be  made  (1)  serious  or  fatal  head 
injury  is  the  single  most  serious  problem  in  aircraft  accidents, 
particularly  in  light  aircraft.  (2)  there  is  a  wide  margin  in  injury 
severity  between  survivors  and  fatalities,  (3)  restraint  systems 
are  still  inadequate,  especially  for  passengers.  (4)  the  severity 
of  injury  is  increased  by  (a)  ejection'  from  the  atrcrah.  lb)  severe 
damage  to  the  airframe  (c)  poor  design  features  such  as  badly 
sited  fuel  tanks.  (5)  the  principle  method  of  serious  injury  is 
forward  flexion  over  a  lap  belt,  and  (6)  mathematical  scoring  of 
injuries  makes  more  accurate  analysis  of  accidents  a  feasible 
proposition  RES 

N7 9-31914#  Aerospace  Medical  Research  Labs .  Wright 
Patterson  AFB.  Ohio  Biodynamics  and  Bioengineering  Div 
THE  VALIDATION  OF  BIOOYNAMIC  MODELS 
Leon  E  Kazarian  and  Henning  E  vonGierke  In  AGARD  Models 
and  Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  14  p  refs  (For  primary 

document  see  N79  31901  22  52) 

Avail  NTIS  HC  A18/MF  A01 

The  biological  data  required  for  developing  and  validating 
an  axial  musculoskeletal  computer  model  of  subhuman  primates 
that  in  turn  can  be  used  to  support  the  validation  of  a  human 
response  model  and  assist  in  predicting  human  tolerance  is 
presented  Comparisons  are  made  between  the  various  validation 
approaches  The  shortcomings  and  advantages  of  the  various 
types  of  biodynamic  data  presently  collected  and  available  are 
delineated  Comparative  whole  body  primate  spinal  impact 
tolerance  curves  are  presented  Some  physical  constants  for 
subhuman  primate  tissue  are  given,  and  areas  where  additional 
data  are  required  to  validate  a  subhuman  primate  model  are 
identified  M  M  M 

N79-31916#  Kentucky  Umv  .  Lexington 

FREQUENCY  RESPONSE  OF  CARDIOVASCULAR  REGULA¬ 
TION  IN  CANINES  TO  SINUSOIDAL  ACCELERATION  AT 
FREQUENCIES  BELOW  1  Hx  (BASIS  FOR  BIODYNAMIC 
MODELING) 

C  F  Knapp.  J  A  Marquis.  J  M  Evans,  and  D  R  Randall  In 
AGARD  Models  and  Analogues  for  the  Evaluation  of  Human 
Biodyn  Response.  Performance  and  Protect  Jun  1979  17  p 

refs  (For  primary  document  see  N79-31901  22-52) 

(Contract  F44620  74  C  0012) 

Avail  NTIS  HC  A18/MF  A01 

Sinusiodal.  whole  body  acceleration  was  used  as  a  noninvasive 
forcing  function  to  the  cardiovascular  system  of  unanesthetized, 
chronically  instrumented  canines  to  determine  the  low  frequency 
(less  than  1  Hz)  dynamics  of  integrated  barostatic  cardiovascular 
regulation  Aortic  pressure  and  flow,  right  and  'eft  ventricular 
pressure,  heart  rate  and  spinal  axis  acceleration  were  digitally 
sampled  and  filtered  The  filtered  data  were  then  Fourier  analyzed 
The  participation  of  neurally  mediated  cardiac  and  vascular 
baroreflex  mechanisms  in  the  overall  response  was  evaluated  by 
comparing  the  subjects  response  in  a  reflexive  and  nonreflexive 
condition  Transfer  functions  were  then  derived  to  describe  the 
passive  acceleration  induced  intravascular  pressure  distrubances 
and  the  control  action  of  the  maior  baroreflex  mechanisms  The 


dynamic  (oscillatory)  frequency  response  of  the  major  cardiac 
and  vascular  baroreflex  mechanisms  was  found  to  be  limited 
primarily  to  the  frequency  range  below  0  10  Hz  A  comparison 
of  the  participation  of  cardiac  and  vascular  mechanisms  in  the 
overall  responses  indicated  that  barostatic  control  is  achieved 
principally  via  the  systemic  vascular  mechanisms  below  0  02  Hz. 
via  the  cardiac  mechanisms  from  0  04  to  0  10  Hz.  and  by  the 
combined  action  of  the  two  between  0 02  and  0 04  HzMMM 

N79-319100  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Biodynamics  Branch 

MATHEMATICAL  MODE  UNO  OF  ARTERIAL  OXYGEN 
SATURATION  AND  EYE  LEVEL  BLOOD  PRESSURE  DURING 
G  SUB  Z  STRESS 

Kent  K  Gillingham  and  Richard  C  McNee  In  AGARD  Models 
and  Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  7  p  refs  (For  primary 

document  see  N79  31901  22  52) 

Avail  NTIS  HC  A18/MF  A01 

Mathematical  descriptions  of  the  dynamics  of  human  arterial 
oxygen  saturation  (Sa02)  and  eye  level  arterial  blood  pressure 
(ELBP)  under  conditions  of  varying  •  G  sub  Z  stress  were  obtained 
by  Fourier  analysis  Simulated  aerial  combat  maneuvering  (SACM) 
G -stress  profiles  and  the  resulting  physiologic  responses  to  the 
G  stress  provided  input -output  data  from  which  transfer  functions 
were  derived  Ensemble  averaging  of  single  run  transfer  functions 
generated  enhanced  empirical  G  to  Sa02  and  G-to-ELBP  transfer 
functions,  which  were  approximated  by  various  synthetic  functions 
Examination  of  predictive  abilities  of  the  empirical  and  synthetic 
transfer  functions  was  accomplished  by  comparison  of  predicted 
and  mean  actual  responses  to  SACM  and  nonSACM  G  stress 
profiles  Author 

N79-31917/P  Missouri  Umv  -Rolla 

UNSTEADY  STATE  RESPONSE  OF  THE  VASCULAR 
SYSTEM  TO  TRANSIENT  AND  SUSTAINED  AEROSPACE 
ACCELERATION  PROFILES 

Xavier  J  R  Avula  and  Hans  L  Oestreicher  In  AGARD  Models 
and  Analogues  for  the  Evaluation  of  Human  Biodyn  Response 
Performance  and  Protect  Jun  1979  9  p  refs  Prepared  in 

cooperation  with  AMRL  (For  primary  document  see  N79-31901 
22  52) 

Avail  NTIS  HC  A18/MF  A01 

A  mathematical  method  to  determine  the  response  of  the 
blood  vessels  to  transient  and  sustained  acceleration  forces  is 
presented  The  methou  is  based  on  coupling  of  the  Navier  Stokes 
equations  for  blood  flow  and  the  large  elastic  deformation 
theory  for  the  deformation  of  the  blood  vessels,  and  solving 
them  numerically  under  the  appropriate  initial  and  boundary 
conditions  A  mathematical  reasoning  to  neglect  the  effect  of 
acceleration  on  microcirculation  per  se  is  given  However 
microcirculation  is  indirectly  affected  by  acceleration  forces  which 
tend  to  pool  blood  and  bring  about  pressure  changes  m  large 
vessels.  Aortic  pressures  are  calculated  for  examples  of  monoton 
ically  increasing  and  transient  -G  sub  Z  acceleration  profiles, 
and  one  of  the  solutions  is  compared  with  an  available 
experimentally  measured  pressure  from  an  animal  experiment 
In  the  absence  of  proper  physiological  scaling  laws  the  qualitative 
agreement  between  the  theory  and  experiment  is  satisfactory 

M  M  M 


N79-3191B#  Naval  Civrl  Engineering  Lab  Port  Hueneme  Calif 

A  HEAD  INJURY  MODEL 

Cartey  Ward  In  AGARD  Models  and  Analogues  for  the  Evaluation 
of  Human  Biodyn  Response.  Performance  and  Protect  Jun 
1979  12  p  refs  (For  primary  document  see  N79  31901  22-52) 
(Contract  DOT-HS-5-01 132) 

Avail  NTIS  HC  A18/MF  A01 

The  history  of  analytical  head  injury  modeling  is  briefly 
reviewed,  and  the  design  restrictions  that  limit  their  usefulness 
are  discussed  One  of  the  most  recent  models,  a  linear  finite 
element  idealization  of  the  human  brain,  is  presented  Intracranial 
pressures  computed  by  this  model  are  compared  to  pressures 
measured  in  human  cadaver  head  impact  tests  The  computed 
pressures  and  observed  injuries  are  correlated  for  a  senes  of 
ten  tests  Injury  prediction  based  on  maximum  intracranial  pressure 
is  compared  to  prediction  based  on  the  Gadd  Severity  Index 
and  the  Head  Injury  Criterion  Index  It  was  concluded  that  adequate 
padding  of  possible  head  impact  surfaces  and  helmets  could  be 
very  effective  in  preventing  the  type  of  injury  observed  m  these 
tests  Such  padding  would  eliminate  the  high  magnitude, 
impulsive-type  head  accelerations  that  produce  high-magmtude 
pressure  pulses  in  the  brain  M  M  M 
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N7R3131R#  Rehabilitationsklimk  loipl  Bischofswiesen 
Berchtesgaden  (West  Germany) 

POTENTIAL  RELATIONSHIP  BETWEEN  HUMAN  CENTRAL 
NERVOUS  SYSTEM  INJURY  AND  IMPACT  FORCES  BASED 
ON  PRIMATE  STUDIES 

F  Unterhamscheidt  and  C  L  Ewing  In  AGARD  Models  and 
Analogues  for  the  Evaluation  of  Human  Biodyn  Response 
Performance  and  Protect  Jun  1979  8  p  refs  Prepared  m 

cooperation  with  Naval  Aerospace  Med  Res  Lab  New  Orleans 
(For  primary  document  see  N79-31901  22  52) 

Avail  NTIS  HC  A18/MF  A01 

Different  species  of  monkeys  underwent  impact  acceleration 
forces  delivered  to  the  head  and  neck  by  three  different 
mechanisms  The  first  applied  linear  impact  forces  directly  to 
the  calvarium  of  the  animal  approximately  thiough  the  centei  of 
gravity  of  the  head  resulting  primarily  in  translational  motion 
and  deformation  of  the  calvarium  The  second  mechanism  applied 
angular  impact  forces  directly  to  the  calvarium  by  a  device  molded 
to  the  calvarium  which  forces  the  head  though  45  degrees  of 
forward  flexion  The  third  mechanism  applied  impact  forces 
indirectly  to  the  head  and  neck  by  acceleration  of  the  entire 
animal  using  a  pelvic  torso  restraint  m  which  the  head  and  neck 
were  unrestrained  Low  level  no  injury  experiments  to  high  level 
fatal  injury  experiments  were  accomplished  by  each  mechanism 

G  Y 

N79-3192O0  Army  Aeromedical  Research  Lab  Fort  Rucker. 
Ala  Bioengineering  and  Life  Support  Equipment  D<v 

CORRELATION  OF  HEAD  INJURY  WITH  MECHANICAL 
FORCES  BASEO  ON  HELMET  DAMAGE  DUPLICATION 

Bruce  Slobodmk  In  AGARD  Models  and  Analogues  for  the 
Evaluation  of  Human  Biodyn  Response  Performance  and  Protect 
Jun  1979  12  p  refs  (For  primary  document  see  N79  31901 

22  52) 

Avail  NTIS  MC  A18/MF  A01 

Human  tolerance  to  head  impact  was  assessed  by  correlating 
the  force  levels  required  to  duplicate  damage  seen  in 
14  SPH  4  aviator  helmets  retrieved  from  US  Army  helicopter 
crashes  with  resulting  head  injury  The  data  obtained  were  used 
to  validate  the  following  (1)  the  Wayne  State  University 
Concussive  Tolerance  Curve  (2)  the  Seventy  Index  value  of  1500 
currently  used  in  the  US  by  the  National  Operating  Committee 
on  Standards  for  Athletic  Equipment  as  the  concussive  threshold 
for  helmeted  head  impacts  (3)  the  Head  Injury  Criterion  value 
of  1000  currently  used  in  the  U  S  by  the  Department  of 
Transportation  in  occupant  crash  protection  tests  as  the  concussive 
threshold  for  impacts  to  the  unprotected  head  \4l  the  peak 
acceleration  value  of  400  G  currently  used  by  the  US  Army  in 
evaluating  aircrew  protective  headgear  as  the  survtvable  limit, 
and  (5)  the  peak  transmitted  force  value  of  5000  lb  currently 
specified  in  British  Standard  2495  as  the  survivable  limit  for 
helmeted  head  impacts  G  Y 


N79-31921#  Naval  Aerospace  Medical  Research  Lab.  New 
Orleans.  La 

THE  EFFECT  OF  IMPACT  ACCELERATION  ON  THE 
ELECTRICAL  ACTIVITY  OF  THE  BRAIN 

Marc  S  Weiss  and  Michel  0  Berger  In  AGARD  Models  and 
Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  9  p  (For  primary  document 
see  N79-31901  22  52) 

Avail  NTIS  HC  AI8/MF  A01 

In  a  senes  of  pilot  experiments  eight  Macaca  Muiatta  with 
chronically  implanted  cortical  recording  electrodes  were  tested 
using  a  range  of  X  impact  accelerations  Both  EEG  and 
somatosansory  evoked  potential  (SEP)  data  were  collected  and 
analyzed  The  results  suggest  that  for  the  peak  acceleration  levels 
used  (281  m/sq  s  to  1550  m/sq  s)  the  SEP  is  a  more  sensitive 
index  of  the  inertial  load  on  the  brain  than  is  the  FEG  In  particular 
the  duration  of  changes  m  shape  of  the  early  part  (less  than 
100  ms  latency)  of  the  SEP  is  monotomcally  related  to  the 
peak  sled  acceleration  This  has  important  implications  for  the 
physiological  monitoring  of  human  subjects  in  impact  acceleration 
experiments  0  Y 


N79  3 1922|  Navel  Air  Development  Center.  Warminster  Pa 
Aircraft  and  Crew  Systems  Technology  Directorate 

A  HUMAN  BODY  AND  CREW  STATION  MODELLING 
SYSTEM  FOR  MOTION  STUDIES 

George  0  Frisch  (Naval  Aerospace  Medical  Research  Lab.  New 
Orleans)  In  AGARD  Models  and  Analogues  for  the  Evaluation 


of  Human  Biodyn  Response  Performance  and  Protect  Jun 
1979  13  p  *efs  (For  primary  document  see  N79  31901  22  52i 
Avail  NTIS  HC  A18/MF  A01 

The  need  to  visualize  and  interpret  human  body  movement 
data  from  experiments  and  simulations  led  to  the  development 
of  a  computerized  three  dimensional  representation  of  the  human 
body  and  crew  station  Particular  emphasis  was  placed  on  head 
and  neck  motion  within  the  confines  of  the  A7E  LAMPS  H2 
and  F  1 8  crew  stations  although  the  program  is  general  enough 
to  accomodate  any  geometrical  configuration  There  are  numerous 
computer  programs  for  the  analysis  or  simulation  of  human 
movement  in  various  environments  but  perhaps  the  only  common 
feature  of  all  these  systems  is  that  they  produce  motion  data  to 
manipulate  some  skeletal  model  of  the  human  body  Dissatisfaction 
with  existing  body  models  and  stick  figure  displays  led  to  the 
development  of  a  human  and  crew  station  model  for  the 
computer  with  distinct  advantages  m  display  realism  movement 
definition,  collision  or  interaction  detection  and  cost  effectiveness 
■n  a  real  time  animation  play  back  environment  G  Y 

N79  31923#  Army  A  viation  Research  and  Development 
Command.  Fort  Eustis.  Va 

THE  USE  OF  MATHEMATICAL  MODEUNG  IN  CRASH 
WORTHY  HELICOPTER  SEATING  SYSTEMS 

George  T  Smgley  III  and  Joseph  L  Haley  In  AGARD  Models 
and  Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  21  p  refs  Prepared  in 
cooperation  with  Army  Aeromed  Res  Lab .  Fort  Rucker.  Ala 
(For  primary  document  see  N79  31901  22  52) 

Avail  NTIS  HC  A18/MF  A01 

Crashworthy  helicopter  accident  data  revealing  injury  types 
related  to  seat  design  seat  occupant  injury  criteria,  recent 
crashworthy  seat  test  data  and  crashworthy  seat/occupant 
modeling  technology  are  discussed  The  designer  s  dilemma  m 
finding  the  minimum  injury  solution  by  designing  to  the  many 
conflicting  variables  is  presented  The  relationship  between  the 
spinal  vertebra  stress  strain  characteristics  and  irreversible  injury 
is  discussed  G  Y 

N 79- 31924|  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Brunswick  (West  Germany) 

MAN.  DUMMY.  TEST  VEHICLE  A  COMPARISON  OF  TEST 
RESULTS  FOR  ESCAPE  SYSTEMS  WITH  THE  3  DIFFERENT 
TEST  METHODS 

H  -D  Melzig.  E  A  Bockemueller  and  U  Schmidt  In  AGARD 
Models  and  Analogues  for  the  Evaluation  of  Human  Biodyn 
Response.  Performance  and  Protect  Jun  1979  8  p  ref  (For 
primary  document  see  N79-31901  22-52) 

Avail  NTIS  HC  A18/MF  A01 

To  prove  validity  of  experimental  results  gamed  with 
dummies  or  test  vehicles  for  the  qualification  of  man  carrying 
parachutes,  senes  of  tests  were  conducted  with  parachute  jumpers 
and  their  2  analogues  rubber  torso  dummies  and  bomb  shaped 
test  vehicles  The  results  for  the  maximum  filling  force  (opening 
shock)  show  significant  differences,  with  highest  values  for  the 
test  vehicle.  75%  less  for  the  rubber  dummy  and  an  additional 
75%  less  for  the  men  G  Y 


N79-31920#  Centre  d’Essais  en  Vol.  Brebgny  sur  Orge  (France) 
TENTATIVE  ESTIMATION  OF  THE  INJURIES  LIKELY  TO 
OCCUR  DURING  THE  CRASH  OF  A  SA  341  GAZELLE 
HELICOPTER.  FROM  A  STUDY  ON  MANNEQUINS  [TENTA 
TIVE  D'ESTtMATION  DES  LESIONS  POUVANT  SURYENIR 
AU  COURS  D  UN  CRASH  D’HEIICOPTERE  GAZELLE  8A 
341  A  PARTIN  D  UNE  ETUDE  SUN  MANNEQUINS] 

B  Vettes  and  R  Eckert  In  AGARD  Models  and  Analogues  for 
the  Evaluation  of  Human  Biodyn  Response.  Performance  and 
Protect  Jun  1979  19  p  refs  In  FRENCH  (For  primary 

document  see  N79  31901  22  52) 

Avail  MIS  HC  A18/MF  A01 

An  SA  341  Gazelle  helicopter  was  released  to  the  ground 
with  equal  horizontal  and  vertical  speeds  m  order  to  estimate 
the  chances  of  survival  of  the  occupants,  to  improve  the  resistance 
of  the  structure,  and  to  construct  a  mathematical  model  of  an 
anticrash  structure  Besides  the  different  instruments  fixed  on 
the  structures,  three  anthropometric  dummies,  clothed  to  represent 
the  pilot,  the  copilot,  and  a  passenger,  were  installed  and 
equipped  with  accelerometers  in  the  head,  thorax  and  pelvis  A 
constraint  gauge  was  placed  in  the  dorsal  lumber  region  of  the, 
pilot  Structural  damage  was  appraised  at  impact  The  acceleration 
undergone  by  the  occupants  was  given  in  intensity  curves  as  a 
function  of  time  The  most  important  accelerations  are  on  the  Z 
axis  and  are  between  25  g  and  30  g  for  durations  on  the  order 
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of  20  ms  with  a  mean  jolt  of  1000  g/s  and  a  vertebral  compression 
of  almost  400  daV  Accelerations  along  the  X  axis  do  not  exceed 
15  g  Injuries  to  the  occupants  are  localized  in  the  dorsal  lumbar 
region  Because  of  lack  of  data  the  injuries  eventually  inflicted 
on  the  low  cervical  column  IC5  to  C7)  by  the  rabbit  punch  are 
not  completely  known  Trans!  by  A  R  H 

N79-3192S0  Royal  Aircraft  Establishment.  Farnborough 
(England)  Human  Engineering  Drv 

THE  USE  OF  SPINAL  ANALOGUE  TO  COMPARE  HUMAN 
TOLERANCE  Of  REPEATED  SHOCKS  WITH  TOLERANCE 
Of  VIBRATION.  PART  1 

Geof  Allen  In  AGARD  Models  and  Analogues  for  the  Evaluation 
of  Human  Biodyn  Response.  Performance  and  Protect  Jun 
1979  15  p  refs  (For  primary  document  see  N79  31901  22-52) 
Avail  NTIS  HC  A18/MF  A01 

A  method  is  evolved  for  comparing  theoretically  the  compati 
PiMy  between  ISO  2631  limits  for  human  tolerance  of  vertical 
vibration  and  recent  proposals  for  limits  of  tolerance  of  repeated 
shocks  based  on  a  spinal  analogue  The  method  is  applied  both 
limits  over  a  wide  range  of  conditions,  including  a  proposal  for 
the  maximum  acceptable  vibration  crest  factor  to  be  increased 
from  the  present  value  of  3.  to  6  Previous  work  on  biodynamic 
modelling  is  briefly  reviewed  in  relation  to  its  application  to 
standards  for  human  tolerance  of  vibration  and  shock  G  Y 

N79  319270  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Bonn  (West  Germany)  Inst  of  Aviation 
Medicine 

THE  RESPONSE  OF  A  REALISTIC  COMPUTER  MODEL  FOR 
SITTING  HUMANS  TO  DIFFERENT  TYPES  OF  SHOCKS 

H  Mertens  and  L  Vogt  In  AGARD  Models  and  Analogues  for 
the  Evaluation  of  Human  3iodyn  Response.  Performance  and 
Protect  Jun  1979  17  d  refs  (For  primary  document  see 
N79  31901  22  52) 

Avail  NTIS  HC  A18/MF  A01 

A  mechanical  model  of  the  human  body  in  the  sitting  posture 
is  described  The  model  parameters  were  derived  from  the  results 
of  steady  state  vibration  experiments  conducted  under  various 
levels  of  static  acceleration  up  to  +4  Gz  The  resulting  nonlinear 
behavior  of  the  human  body  was  modeled  by  calculating  the 
characteristics  of  the  model  elements  To  investigate  the  model's 
response  under  impact  loads,  the  characteristics  of  the  elements 
were  extrapolated  beyond  4  G  The  model  was  exercised  with 
different  input  pulse  shapes  and  the  resulting  forces  and  mass 
displacements  were  calculated  G  Y 

N79-319280  Naval  «kir  Development  Center.  Warminster.  Pa 
Life  Sciences  Div 

SOME  HUMAN  RESPONSES  TO  REPEATEO  vG  SUB 
2  PULSES 

Edwin  Hendler  and  David  C  Johanson  In  AGARD  Models 
and  Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  17  p  refs  I For  primary 

document  see  N79-31901  22-52) 

Avail  NTIS  HC  A18/MF  A01 

Six  unprotected  and  relaxed  subjects  were  exposed  to 
haversine- shaped  acceleration  pulses  while  seated  upright  in  a 
centrifuge  and  simultaneously  performing  a  continuous  tracking 
task  and  a  discrete  visual-motor  response-time  task  Twenty-five 
different  acceleration  pulses  were  used  Each  subject  made  5 
successive  runs  a  day.  with  each  run  containing  a  different 
acceleration  pulse,  each  week  of  S  test  days  therefore  included 
all  25  pulses  From  the  data  collected,  relationships  were  explored 
between  the  dependent  variables  (mean  heart  rate  (MHR).  mean 
respiration  rate  (MRR).  mean  tracking  error  (MTE).  and  mean 
response  time  (MRT))  with  pulse  level  (G  sub  z)  and  plateau 
duration  (t)  for  the  entire  runs  and  for  the  individual  phases  of 
runs  Multiple  regression  equations  were  derived  relating  MHR 
and  MTE  to  both  G  sub  z  and  t  Correlations  between  dependent 
variables  were  calculated,  as  were  measures  of  relative  variabil¬ 
ity  GY 

N79-31929#  Southampton  Umv  (England)  Inst  of  Sound 
and  Vibration  Research 

THE  BIOOYNAMfC  RE9POWt£  OP  THE  HUMAN  BODY  AND 
ITS  APPLICATION  TO  STANDARDS 

Michael  J  Griffin.  Christopher  H  Lewis,  Kenneth  C  Parsons, 
and  Elen  M  Whithem  In  AGARD  Models  and  Analogues  for 
the  Evaluation  of  Human  Biodyn  Response.  Performance  and 
Protect  Jun  1979  18  p  refs  (For  primary  document  see 

N79-3I901  22  52) 

Avail  NTIS  HC  A18/MF  AO? 


The  results  of  five  experiments  with  groups  of  up  to 
one  hundred  and  twelve  subjects  and  ten  experiments  with  a 
single  subject  The  experiments  were  designed  to  investigate 
factors  that  affect  the  transmission  of  vertical  (z  axis)  vibration 
to  the  head  over  the  frequency  range  f  to  100  Hz  The  distributions 
of  response  within  subject  groups  were  determined  as  a  function 
of  vibration  frequency  and  it  was  found  that  subject  weight 
affected  seat  to  head  transmissibility  There  were  differences  in 
transmissibility  between  men  and  women  and  between  men  and 
boys  Changes  m  subject  posture  had  a  large  affect  on  transmis- 
sibility  The  effects  of  changes  m  muscle  tension,  head  and  foot 
position  were  also  studied  and  methods  of  determining  transmts- 
sibility  with  discrete  sine,  swept  sine  and  random  vibration  inputs 
were  compared  It  was  found  that  seat  configuration  greatly 
affected  the  transmission  of  vibration  to  the  head  The  experimental 
results  are  considered  in  the  context  of  the  possible  development 
of  standards  on  the  biodynamic  response  of  the  body  G  Y 

N79-3193O0  Systems  Technology.  Inc  .  Hawthorne.  Calif 

PROGRESS  IN  MEASURING  AND  MOOELING  THE 
EFFECTS  OF  LOW  FREQUENCY  VIBRATION  ON  PERFOR 
MANCE 

Henry  R  Jex  and  Raymond  E  Magdaieno  In  AGARD  Models 
and  Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  11  p  refs  Sponsored  m 
part  by  the  Air  Force  and  Navy  (For  primary  document  see 
N79-31 901  22-52) 

Avail  NTIS  HC  A18/MF  A01 

Several  facets  of  the  comprehensive  biodynarmc  modeling 
program  presented  at  the  AGARD  Aerospace  Medical  Panel 
Meeting  at  Oslo.  1974.  were  successfully  completed  and  are 
reported  The  development  of  a  variety  of  lumped  parameter 
models  to  explain  and  codify  the  known  data  on  low-frequency 
vibration  effects  and  to  predict  likely  effects  in  new  situations 
was  brought  to  a  useful  level  The  relationship  and  applications 
of  these  and  other  related  models  are  discussed  with  respect  to 
their  development  status  and  potential  applications  Specific 
recommendations  are  made  for  more  refined  experimental  data 
(e  g  simultaneous  accelerations  on  various  body  locations  and 
better  postural  and  dynamic  mode  shapes  via  cinematography, 
etc  )  and  interface  compatibility  among  various  models  G  Y 


N79  319310  Aerospace  Medical  Research  Labs,  Wright 
Patterson  AFB.  Ohio 

THE  APPLICATION  OF  CONTROL  THEORY  TO  THE 
INVESTIGATION  OF  ROLL  MOTION  EFFECTS  ON  HUMAN 
OPERATOR  PERFORMANCE 

A  M  Junker  and  W.  H.  Levison  In  AGARD  Models  and 
Analogues  for  the  Evaluation  of  Human  Biodyn  Response. 
Performance  and  Protect  Jun  1979  9  p  refs  Prepared  in 

cooperation  with  Bolt.  Beranek.  and  Newman.  Inc  .  Cambridge. 
Mass  (For  primary  document  see  N79-31901  22-521 
Avail  NTIS  HC  A18/MF  A01 

The  application  of  manual  control  theory  to  the  investigation 
of  the  effects  of  motion  cues  on  pilot  control  behavior  is  presented 
Experiments  and  modeling  approaches  which  have  led  to  the 
development  of  a  predictive  motion  sensitive  optimal-control 
pilot-vehicle  model  for  roll  axis  motion  cues  are  described  The 
way  in  which  human  operators  make  use  of  disturbance  and 
commanded  motion  cues  are  also  deliniated.  Author 

N80  158060  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur- Seine  (France) 

SLEEP,  WAKEFULNESS  AND  CIRCADIAN  RHYTHM 
Sep  1979  283  p  refs  Lectures  held  m  London,  12  Oct 

1979.  in  Pans.  4  5  Oct  1979.  and  in  Toronto,  9-10  Oct  1979 
(AGARD-LS  105  ISBN  92  835-0249  3)  Avail  NTIS 
HC  A13/MF  A01 

Papers  concerning  the  physiological  and  psychological 
aspects  of  sleep,  and  the  adaptation  of  man  to  disturbed  sleep 
are  presented  The  management  of  irregular  rest  and  activity  is 
also  discussed  For  individual  titles,  see  N80- 15807  through 
N80  15819 

N80  158070  Centre  National  de  la  Recherche  Scientifique.  Pans 
(France)  Lab  de  Physiologie 

CIRCADIAN  AND  CIRCANNUAL  RHYTHMS  IN  HEALTHY 
ADULTS 

Atam  Remberg  In  AGARD  Sleep.  Wakefulness  and  Circadian 
Rhythm  Sep  1979  13  p  refs  (For  primary  document  see 

N80  15806  06  52) 

Avail  NTIS  HC  A13/MF  A01 
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Physiological  processes  in  any  living  organism  including  man 
are  not  constant  as  a  function  of  time  regular  and  predictable 
variations  with  period,  tau  of  about  24  hours  (circadian)  about 
I  year  (circannuafl  etc  can  be  detected  Each  rhythm  can  be 
characterised  by  estimating  such  parameters  as  acrophase  theta 
(crest  time)  amplitude  A  and  mesor  M  (rhythm  adjusted  mean) 
The  estimation  of  tau  theta  A  and  M  of  a  set  of  variables 
under  specified  experimema)  conditions  enable  the  visualization 
of  an  aspect  of  the  temporal  organization  (or  biologic  time 
structure)  Aims  of  chronobiology  are  to  quantify  and  investigate 
mechanisms  of  biological  time  structures  Biological  rhythms  and 
the  related  temporal  organization  are  genetic  in  origin  However 
one  or  several  rhythm  parameters  may  be  influenced  by  cyclical 
variations  of  environmental  factors  (synchronizers  or  Zeitgeber) 
The  latter  has  practical  implications  since  phase  shifts  of 
synchronizers  may  occur  with  transmendian  flights  night  working 
and  shift- working  Chronobiology  also  involves  the  study  of 
rhythmic  changes  in  endoctnne  activities  (chronoendocrinology) 
and  in  drugs  effects  Ichronopharmacology)  FOS 

N80 16808#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt.  Bonn  (West  Germany)  Inst  fuer 
Flugmedizin 

CIRCADIAN  RHYTHMS  OF  HUMAN  PERFORMANCE  AND 
RESISTANCE:  OPERATIONAL  ASPECTS 

Karl  E  Klein  and  Hans-M  Wegmann  In  AGARD  Sleep 
Wakefulness  and  Circadian  Rhythm  Sep  1979  17  p  refs 

Also  presented  at  the  4th  Ann  Sci  Meeting  of  the  Aerospace 
Med  Assoc.  Bal  Harbour.  Fla  13  May  1976  (For  primary 
document  see  N80  15806  06  52) 

Avail  NTIS  HC  A13/MF  A01 

Circadian  rhythmicity  of  mental  and  physical  efficiency,  and 
resistance  to  noxious  hazards  are  reviewed  The  interaction  with 
internal  and  operational  factors  and  implications  are  given  for 
the  management  of  human  operations  The  significance  of  the 
biorhythm  concept  for  the  prediction  of  human  behavior,  and 
the  occurrence  of  man  related  accidents  are  discussed  F  0  S 

N80  16809#  Montefiore  Hospital.  New  York  Dept  of 
Neurology 

SLEEP  STAGE  ORGANIZATION:  NEURO  ENDOCRINE 
RELATIONS 

Elliot  D  Weitzman  In  AGARD  Sleep.  Wakefulness  and  Circadian 
Rhythm  Sep  1979  9  p  refs  (For  primary  document  see 

NQO  15806  06  52) 

Avail  NTIS  HC  A13/MF  AOt 

The  circadian  and  shorter  term  episodic  patterns  of  hormone 
systems  are  discussed  These  include  ACTH-cortisol.  growth 
hormone  (GH).  prolactin,  and  the  gonadotrophins,  luteinizing 
hormone  (LH).  and  follicle  stimulation  hormone  IFSH)  F  O  S 


N80-16810#  Naval  Health  Research  Center.  San  Diego.  Calif 

SLEEP  DISTURBANCES  IN  HUMANS 

Laverne  C  Johnson  In  AGARD  Sleep.  Wakefulness  and  Circadian 
Rhythm  Sep  1979  16  p  refs  (For  primary  document  see 

N80  15806  06-52) 

Avail  NTIS  HC  A13/MF  A01 

Disturbed  sleep  results  in  feelings  of  fatigue  and.  usually,  in 
impaired  performance  regardless  of  whether  the  disturbed  sleep 
is  due  to  excessive  noise  or  a  chronic  sleep  disorder  In  addition 
to  noise,  some  other  environmental  factors  that  disturb  sleep 
are  temperature,  unscheduled  operational  demands  that  frag¬ 
ment  sleep  time,  rotating  shift -work  schedules,  and  operational 
requirements  that  result  in  air  travel  across  several  time  zones 
While  appropriate  attention  to  sleep  logistics  may  minimize  the 
environmental  causes  of  disturbed  sleep,  resolution  of  the  disturbed 
sleep  of  those  with  sleep  disorders  is  more  difficult  The  focus 
m  sleep  disorders  must  be  on  the  individual  The  major  sleep 
complaint  is  insomnia,  not  enough  sleep,  usually  due  to  prolonged 
sleep  latency  A  more  serious  medical  problem,  however,  may 
be  the  complaint  of  excessive  daytime  sleep  or  hypersomnia 
Most  patients  with  complaints  of  hypersomnia  are  usually 
diagnosed  as  having  narcolepsy  or  sleep  apnea  Relative  to 
narcolepsy,  sleep  apnea  lepisodes  of  respiratory  arrest  during 
sleep)  has  only  recently  received  attention  In  addition  to  a  sleep 
problem,  sleep  apneic  patients  may  have  hypertension  and/or 
cardiac  arrhythmia  FOS 


N80- 16811#  Centre  de  Recherches  du  Service  de  Sante  des 
Armees.  Lyons  (France) 

VIGILANCE  AND  ATTENTION 


M  Defayolle  In  AGARD  Sleep.  Wakefulness,  and  Circadian 
Rhythm  Sep  1979  13  p  refs  (For  primary  document  see 
N80  15806  06  52) 

Avail  NTIS  HC  A13/MF  A01 

The  relations  between  vigilance  and  attention  are  considered 
using  computer,  psychological  and  physiological  techniques  After 
considering  the  different  types  of  available  measures,  the  factors 
influencing  attention  are  reviewed  The  characteristics  of  signals. 
the  environmental  conditions,  the  individual  features  and  the 
possible  interactions  between  these  factors  are  then  studied 
The  various  theories  are  reviewed  and  a  mathematical  model  is 
proposed  which  integrates  activation,  the  use  of  processing  ability 
and  filtering,  taking  into  consideration  the  data  relative  to  the 
environment  and  to  motivation  In  conclusion,  different  methods 
are  proposed  from  ergonomical,  psychological  and  pharmacological 
viewpoints  FOS 

N80  16812#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Crew  Technology  Div 

BIOCHEMICAL  INDICES  OF  STRESS:  BIOCHEMICAL 
ASPECTS  OF  THE  STRESS  RESPONSE 

Bryce  O  Hartman  and  James  P  Ellis  In  AGARD  Sleep. 
Wakefulness  and  Circadian  Rhythm  Sep  1979  32  p  refs 

(For  primary  document  see  N80- 15806  06-52) 

Avail  NTIS  HC  A13/MF  A01 

The  release  of  hormones  in  response  to  acute  flight 
stresses  was  investigated  in  fighter  pilots  The  biochemical 
indices  discussed  include  hormones,  hormone  precursors. 
hormone  metabolites,  nonhormone  metabolites,  and  enzymes  of 
hormone  formation/production  Abstracts  and  operational 
applications  of  previously  published  reports  are  presented  FOS 

N80  15813#  Montefiore  Hospital.  New  York  Human 
Chronophysiology  Lab 

BIOLOGICAL  RHYTHMS  OF  MAN  LIVING  IN  ISOLATION 
FROM  TIME  CUES 

Elliot  D  Weitzman.  Charles  A  Czeisler.  and  Martin  C  MooreEde 
In  AGARD  Sleep.  Wakefulness  and  Circadian  Rhythm_  Sep 
1979  9  p  refs  Prepared  in  cooperation  with  Harvard  Med 

School  (For  primary  document  see  N80- 15806  06-52) 

Avail  NTIS  HC  A13/MF  A01 

The  results  are  presented  of  prolonged  measurements  of 
sleep  waking  functions  in  human  subjects  for  periods  of  25  to 
105  calendar  days  in  an  environment  free  of  all  time  cues  It 
was  found  that  the  biological  rhythms  of  human  beings  free-run 
at  periods  greater  than  24  hours,  typically  at  approximately 
25  hours  During  free-running,  the  sleep  to  total  time  ratio  remains 
constant,  approximately  30  FOS 


N80- 15814#  Naval  Health  Research  Center.  San  Diego.  Calif 
SLEEP  DISTURBANCE  AND  PERFORMANCE 
Laverne  C  Johnson  in  AGARD  Sleep.  Wakefulness  and  Circadian 
Rhythm  Sep  1979  15  p  refs  I  For  primary  document  see 

N80  15806  06-52) 

Avail  NTIS  HC  A13/MF  A01 

While  the  type  of  sleep  obtained  does  not  appear  to  be  an 
important  factor  in  performance,  the  time  of  day  the  sleep  is 
obtained  and  when  the  performance  occurs  are  very  important 
Time-of-day  effects  are  a  more  crucial  factor  in  performance 
than  the  preceding  sleep  patterns  The  effect  of  total  sleep  loss 
becomes  pronounced  after  48  to  60  hours,  consistent  performance 
decrement  following  reduced  sleep  or  fragmented  sleep  was  not 
found  Feelings  of  fatigue,  however,  are  a  consistent  finding  m 
all  sleep-loss  studies  A  significant  relation  between  sleep  quality 
(good  vs  poor  sleep)  and  performance  is  not  easily  found  The 
deleterious  effect  of  hypersomnia,  especially  that  due  to  narcolepsy 
>.  discussed  FOS 

N80  16816#  Centre  National  de  la  Recherche  Scientiftque.  Paris 
(France)  Lab  de  Physiologic 

TOLERANCE  TO  SHIFT  WORK:  A  CHRONOLOGIC 
APPROACH 

Alain  Remberg  in  AGARD  Sleep.  Wakefulness  and  Circadian 
Rhythm  Sep  1979  11  p  refs  (For  primary  document  see 

N80  15806  06-52) 

Avail  NTIS  HC  A13/MF  A01 

The  hypotheses  was  tested  of  possible  relationships  between 
the  amplitude  A  of  the  circadian  rhythm  of  oral  temperatura  on 
the  speed  of  adjustment  during  shift  work,  end  tolerance  to 
shift  work  Study  1  involved  25  oil  refinery  operators  A  negative 
correlation  (r  -  -0  63.  P  less  than  ODD  was  found  between 
the  mean  A  and  the  acrophase  shift  delta  0  resulting  from  the 
first  night-shift  the  larger  the  A.  the  smaller  the  delta  0  Study 
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2  involved  23  steel  industry  workers  and  25  chemical  industry 
workers  with  either  good  or  poor  tolerance  to  shift  work  Tolerance 
was  evaluated  conventionally  according  to  3  types  of  complaints 
digestive  troubles  persistant  fatigue,  sleep  alterations  Circadian 
A  of  oral  temperature  is  larger  m  subjects  who  tolerate  to  shift 
work  than  m  intolerant  subjects  The  study  3  involved  29  oil 
refinery  operators  and  was  designed  to  retest  both  hypothesis, 
their  complementarity  and  to  take  different  age  groups  into 
account  Good  tolerance  to  shift  work,  over  many  years,  appears 
to  be  associated  with  a  large  circadian  amplitude  and  a  slow 
adjustment  during  night  shifts  (small  delta  0)  F  0  S 


N0O-15810#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Bonn  (West  Germany)  Inst  fuer 
Flugmedizm 

CIRCADIAN  RHYTHMS  IN  AIR  OPERATIONS 

Karl  E  Klein  and  Hans  M  Wegmann  in  AGARD  Sleep. 
Wakefulness  and  Circadian  Rhythm  Sep  1979  25  p  refs 

(For  primary  document  see  N8Q  15806  06-52) 

Avar!  NTIS  HC  A13/MF  A01 

After  a  brief  introduction  into  the  principles  of  environmental 
and  biological  timing  systems,  the  phenomenology  of  post- 
transmeridian  de-  and  re  synchronisation  of  circadian  rhythms  is 
presented,  its  control  and  modification  through  external  and 
internal  factors  described,  and  the  consequences  for  human 
efficiency  and  health  discussed  There  are  conclusions  drawn  as 
to  possible  relief  measures,  formulas  and  models  which  define 
the  physiological  processes,  and  predict  work  loads  occurring  in 
transmeridian  flight  operations  Finally,  the  incorporation  of 
circadian  rhythm  aspects  into  Rest/Outy  Regulations  is  de¬ 
scribed  Author 

N80  16817#  Centre  de  Recherches  du  Service  de  Santa  des 
Armees,  Lyons  f France ) 

PSYCHOSTIMULANTS 

M  Defayolle  In  AGARD  Sleep.  Wakefulness  and  Circadian 
Rhythm  Sep  1979  12  p  refs  (For  primary  document  see 

N80- 15806  06  52) 

Avail  NTIS  HC  A13/MF  A0\ 

The  state  of-the  art  of  psychostimulants  is  reviewed,  and  a 
brief  historical  and  geographical  survey  are  presented  The  basic 
neurochemical  data  on  vigilance  are  considered  and  the  various 
systems  of  mediators  involved  in  synaptic  conduction  are 
differentiated  The  methodology  of  therapeutic  tests  on  psy 
chotropes  is  then  discussed  The  effects  induced  by  the  use  of 
the  various  types  of  drugs  noo-analeptics.  nootropes,  thymo- 
analeptics  and  metabolic  adjuvants  are  considered  These  data 
are  incorporated  into  a  general  model  of  vigilance  including  the 
data  handling  capacity  and  filtering  concepts  The  indications 
and  contraindications  in  the  use  of  psychostimulants  are 
presented  FOS 


N80  17702#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuiliy  Sur  Seme  (France) 

THE  SURVIVAL  AND  PROTECTION  OF  EQUIPMENT  IN  THE 
EVENT  OF  ACCIDENTAL  IMMERSION  IN  COLO  WATER 

C  Boutelier  Jan  1979  125  p  refs  In  FRENCH 

(AGARD  AG  21 1  FR)  Avail  NTIS  HC  A06/MF  A01 

The  physiological  reactions  of  the  human  body  to  thermal 
aggression  and  eventual  pathological  incidences  and  their 
treatment  are  described  for  airmen  and  designers  of  equipment 
designed  for  protecting  pilots  against  cold  water  following 
accidental  immersion  Topics  covered  include  (1)  heat  transfer 
from  the  human  body  in  ambient  cold  by  conduction  convection, 
evaporation  and  radiation.  (2)  the  physiological  response  to 
immersion  tolerance  and  acclimatization.  (3)  diagnosis  and 
treatment  of  local  and  general  effects  of  cold,  including 
hypothermia.  (4)  the  theoretical  basis  for  protective  clothing 
(5)  methods  for  evaluating  protective  c'othmg  and  (6)  the  design 
and  construction  of  anti-immersion  equipment  wet  suits,  dry 
suits,  life  vests,  and  lifeboats  Transl  by  A  R  H 


N80- 16818#  Royal  Air  Force  Inst  of  Aviation  Medicine. 
Farnborough  (England) 

HYPNOTICS  AND  THE  MANAGEMENT  OF  DISTURBED 
SLEEP 

A  N.  Nicholson.  R  G  Borland,  and  Barbara  M  Stone  In  AGARD 
Sleep.  Wakefulness  and  Circadian  Rhythm  Sep  1979  11  p 

refs  (For  primary  document  see  N80- 15806  06-52) 

Avail  NTIS  HC  A13/MF  A01 

The  effects  of  hypnotics  on  vtsuo-motor  performance  are 
discussed  The  hypnotics  studied  include  barbiturates,  benzo¬ 
diazepines.  diazepam  and  its  hyroxylated  metabolites,  and 
nordiazem  The  effects  of  hypnotics  on  sleep  are  also  discussed 

FOS 


N80-  16819#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Crew  Technology  Div 

MANAGEMENT  OF  IRREGULAR  REST  AND  ACTIVITY 

Bryce  O  Hartman  in  AGARD  Sleep.  Wakefulness  and  Circadian 
Rhythm  Sep  1979  13  p  refs  (For  primary  document  see 

N80  15806  06  52) 

Avail  NTIS  HC  A13/MF  A01 

Biomedical  aspects  of  the  irregularity  of  air  operations  are 
discussed  in  terms  of  the  requirements  of  aircrews  to  work  without 
regards  for  the  dock  In  practice,  operational  managers  consider 
the  crew  limitations  and  develop  workable  compromises  between 
these  limitations  and  mission  requirements  That  variables  that 
must  be  considered  are  listed  Data  collected  from  airlift  missions 
are  analyzed  along  with  tactical  operations  Sleep  and  the 
work -rest  cycle  during  missions  are  discussed  FOS 
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Includes  psychological  factors,  individual  and  group 
bahavior  craw  training  and  evaluation  and  psychiatric 

research 


N77-317I3#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

THi  PSYCHO- PATHOLOGY  OP  THC  STUDENT  PILOT  AND 
MCDICO- PSYCHOLOGICAL  MONITORING  IN  THE  FLYING 
SCHOOL 

J  R  GaUe  Tesaoneau  i Cantu  Medical  da  Psychology  Clmiqua 
da  I  Armed  de  I' Ah.  Penal  Aug  197  7  45  p  rafs 
IAGARO  AG  227  ISBN  92  835  0201  91  Avail  NTIS 
HC  A03/MF  A01 

The  practice  ol  medicine  among  tha  population  of  young 
student  pilots  is  discussed  in  terms  of  interest  foi  the  young 
doctor  It  is  suggested  that  the  going  beyond  the  affected  organ 
the  symptom  presentsd  ,  tries  to  understand  tha  whola  of  the 
personality  he  is  ana  mining  The  medical  manifestations  most 
often  encounteied  with  student  pilots  ate  leviewed  Author 


54man/system  technology 

AND  LIFE  SUPPORT 

Includes  human  engineering  biotechnology  and  space 
suits  and  protective  clothing 


N77  30757  Advisory  Group  for  Aeiospace  Research  and 
Development  P<,ns  i  France) 

HUMAN  FACTORS  TOPICS  IN  FLIGHT  SIMULATION  AN 
ANNOTATED  BIBLIOGRAPHY 

S  Hunter  (RAF  l-ist  of  Aviation  Med  i  A  J  Gundiy  (RAF  Inst 
of  Aviation  Med  )  and  J  M  Rolfe  (RAF  Inst  of  Aviation  Med  ) 
Jun  1977  142  p  refs 

lAGARD  fl  656  ISBN  92  835  1 246  4)  Avail  NTIS  HC  A07 
This  bibliography  contains  504  references  with  summaries, 
to  reports  concerned  with  human  factors  topics  m  flight  simulation 
Reports  dealing  solely  with  the  engineering  aspects  of  flight 
simulation  have  been  excluded,  unless  they  contain  items  of 
human  interest  The  bibliography  covering  the  years  1940  to 

1976  is  mainly  comprised  of  English  language  reports  arid  contain 

no  reference  to  classified  material  Author 

N78  16621*  Adv  isory  Group  for  Aeiospace  Research  and 
Development  Paris  i France) 

STUDIES  ON  PILOT  WORKLOAD 

Robert  Auffret  ed  'Centre  d  Essais  en  Voi  Bretigny  s«>  Orge 
France)  Nov  1977  125  p  refs  Partly  m  ENGLISH  and 
FRENCH  Presented  at  the  Aerospace  Med  Panel  Specialists 
Meeting  Cologne  18  22  Apr  1977 

lAGARO  CP  2  1  7  ISBN  92  835  0205  1'  Avail  NTIS 

HC  A06/MF  A0 1 

The  different  variables  which  can  influence  human  perform 
ance  during  the  operational  use  of  helicopters  or  other  aircraft 
having  high  acceleration  toads  are  assessed  to  guantify  (tie  sum 
of  work  which  can  be  provided  at  each  moment  during  flight  4 
For  individual  titles  see  N78  16622  through  N78  16632 

N78  16622*  Italian  Atr  Force  Meduai  Service  H  Q  Rome 

WORKLOAD  A  NO  OPERATIONAL  FATIGUE  IN  HELICOP 
TER  PILOTS 

Gaetano  Rotondo  In  AGARD  Studies  on  Pilot  Workload  Nov 

1977  1  1  p  refs  'For  availability  see  N78  1662  1  07  54’ 

Avail  NTIS  HC  A06  MF  A01 

The  possible  causes  of  the  operational  fatigue  to  which  flight 
crews  are  subject  during  the  performance  of  their  duties  are 
reviewed  The  influence  of  the  physical  psychic  and  emotive 
components  of  the  stress  factor  associated  with  the  professional 
activities  of  helicopter  pilots  are  analyzed  and  their  effects  in 
the  genesis  of  flight  fatigue  >s  assessed  On  the  basis  of  this 
analytical  survey  it  is  possible  to  conclude  tnat  the  piloting  of 
helicopters  involves  a  psycho  physical  workload  that  is  not  inferior 
to  the  one  experienced  by  the  pilots  of  faster  and  more  powerful 
aircraft  Author 


N78  16623*  Army  Aeromedical  Research  Lab  Fort  Rucker 
Ala  Aviation  Psychology  Div 

VISUAL  WORKLOAD  OF  THE  COPILOT  NAVIGATOR 
OURING  TERRAIN  FLIGHT 

Michael  G  Sanders  Mark  A  Hofmann.  Ronald  R  Simmons 
and  J  Nicholas  DeBoms  In  AGARD  Studies  on  Pilot  Workload 
Nov  1977  9  p  refs  (For  availability  see  N78  16621  07  54> 

Avail  NTIS  HC  A06/MF  A01 

A  high  speed  camera  and  a  modified  eye  mark  recorder 
were  used  to  examine  the  oculomotor  performance  of  the 
navigator /  copilot  during  various  tasks  involved  in  nap  of  the  earth, 
contour  and  low  level  flight  of  a  UH  TH  helicopter  The  visual 
performance  was  examined  during  (1)  visual  time  inside  the 
cockpit  on  flight  and  engine  instruments  2)  time  inside  the 
cockpit  on  the  map  and  other  navigational  aids  and  (3)  time 
outside  the  cockpit  in  various  windscreen  sectors  A  visual  free 
time  task  was  utilized  to  determine  the  amount  of  visual  time 
the  navigator  had  available,  during  flight  over  the  prescribed 
course  for  a  nonflight  related  task  The  data  indicate  that  the 
navigator  s  normal  workload  was  demanding  the  visual  free  time 
task  was  utilized  only  3%  of  the  total  time  The  data  also  indicate 
that  the  duty  of  navigating  required  92  2%  of  the  copilots  total 
visual  time  while  the  engine  and  flight  instruments  were  utilized 
only  4%  of  the  time  These  data  are  discussed  in  relation  to  the 
copilot  s  specified  duties  Author 


N78  16624*  Royal  Auciaft  Establishment  F amborough 
■England)  Flight  Systems  Dept 

IN  FLIGHT  RECOROING  OF  HELICOPTER  PILOT  ACTIV 
ITY 

L  J  Lovesey  In  AGARD  Studies  on  Pilot  Workload  Now 
197  7  1  1  p  refs  i F or  availability  see  N78  1662  1  07  54' 

Avail  NTIS  HC  A06  MF  A01 

A  fully  portable  cine  camera  fitted  with  a  wide  angle  lens 
was  used  to  record  pilots  head  and  hand  movements  m  6  different 
helicopters  and  2  fixed  wing  aircraft  types  during  nap  of  the  earth 
low  level  and  other  flight  phases  Apart  from  highlighting  problem 
areas  in  the  cockpit  the  film  records  show  that  activity  patterns 
depend  more  upon  the  flight  profile  than  upon  the  helicopter 
type  or  the  individual  pilot  Subsequent  film  analysis  has  shown 
that  the  pilot  time  tends  to  inciease  with  decreasing  height 
above  t Fie  ground  During  nap  of  the  earth  tactical  flying  a  pilot 
may  spend  over  a  third  of  the  time  looking  inside  the  cockpit 
at  maps  instruments  and  radios  This  is  precisely  the  time  when 
he  needs  to  spend  the  maximum  time  looking  outside  to  detect 
and  evade  potential  hazards  such  as  wires  trees  enemy  posbons 
etc  Reasons  for  the  apparently  paradoxical  behaviour  and  the 
effect  upon  pilot  work  load  are  discussed  Typical  pilot  activity 
patterns  are  presented  together  with  an  example  of  how  poor 
cockpit  design  can  obviously  increase  work  load  and  reduce 
efficiency  Author 

N78-16625*  Army  Aeromedical  Research  Lab  Fort  Rucker 
Ala  Aviation  Psychology  Div 

THE  ASSESSMENT  OF  ROTARY  WING  AVIATOR  PRECI 
SION  PERFORMANCE  DURING  EXTENDED  HELICOPTER 
FUGHTS 

Michael  A  Lees  Kent  A  Kimball  and  Lewis  Stone 

AGARD  Studies  on  Pilot  Workload  Noy  1977  13  p  refs 
For  availability  see  N78  16621  07  54 
Ava-l  NTIS  HC  AC6  MF  A01 

Man  machine  system  performam  e  during  a  *>ve  day  extended 
flight  was  evaluated  with  emphasis  on  the  changes  (n  pilot 
performance  and  aircraft  stability  during  the  stabilized  3  ft 
precision  hove'  maneuver  Changes  m  subjective  ratings  of  ‘about* 
and  flight  performance  arid  m  the  measurement  of  auditory  'eacbon 
time  are  also  discussed  Data  obtained  suggest  the  occurrence 
of  a  learning  effect  across  the  fust  day  of  extended  flight  The 
most  stable  hover  performance  was  observed  during  the  second 
flight  day  By  the  third  flight  day  pilots  attempted  to  maintain 
high  quality  precision  hovers  through  an  increase  m  the  number 
of  control  inputs  On  the  fourth  day  of  flight  the  pilots  have 
shifted  their  control  technique  from  active  control  of  the  helicopter 
to  a  more  passive  strategy  of  responding  to  observed  error  The 
subjective  rating  scales  demonstrate  a  progressive  increase  in 
the  rated  levels  of  fatigue  between  and  within  flight  days  This 
increase  in  the  level  of  fatigue  corresponds  to  a  general  decrease 
in  the  ratings  of  flight  performance  Author 

N78- 16626*  Centre  d  Essais  en  Vol  8rebgny-sur  Orge  (France) 

EVALUATING  THE  WORK  LOAD  OF  HELICOPTER  PILOTS 
IN  FLIGHT  RECORDINGS  OF  HEART  RATE  AND  CARDIAC 
ARRHYTHMIA  [EVALUATION  OE  LA  CHARGE  OE  TRAVAIL 
OES  PILOTES  D  HELICOPTERES  ENREGISTREMENTS  EN 
VOL  DE  LA  FREQUENCE  ET  DE  LA  VARIABILITE  DUE 
RYTHME  CARDIAQUE) 

Bernard  Vettes  In  AGARD  Studies  on  Pilot  Workload  Nov 
1977  13  p  refs  Padly  m  FRENCH  and  ENGLISH  (For  availability 
see  N78  16621  07  54) 

Avail  NTIS  HC  A06/MF  A01 

In  flight  recordings  were  made  of  the  heart  rate  and  cardiac 
arrhythmia  in  four  helicopter  test  pilots  during  increasingly  difficult 
ILS  approaches  Five  types  of  tasks  were  identified  each  task 
being  repeated  five  times  during  the  same  flight  An  analyses  of 
the  data  obtained  indicates  an  increase  of  heart  rate  with  low 
concommitant  rhythm  variations,  especially  if  the  subject  had  a 
greater  number  of  variations  when  at  rest  This  increase  of  cardiac 
rhythm  ts  exacerbated  by  the  addition  of  external  function  factors 
(turbulence)  The  influence  of  apprehension  is  evidenced  by  a 
sensible  decrease  in  heart  rate  duung  successive  repetitions  of 
the  same  task  The  inclusion  of  subjective  criteria  can  provide 
some  useful  information  A  study  of  arrhythmia  appears  to  be  a 
better  measure  than  the  instantaneous  heart  rate  however,  an 
exact  relationship  between  these  parameters  and  the  aviator  s 
workload  can  not  yet  be  affirmed  Transl  by  A  R  H 

N78- 16627|  Deutsche  Forschungs  und  Versuchsanstalt  fuet 
Luft  und  Raumfahrt.  Brunswick  (West  Germany)  Inst  fuer 
Flugfuehnng 


A  STUOY  ON  PILOT'S  WORKLOAD  IN  HELICOPTER 
OPERATION  UNOER  SIMULATED  IMC  EMPLOYING  A 
FORWARD  LOOKING  SENSOR 

R  Beyer  In  AGARD  Studies  on  Pilot  Workload  Nov  1977 
11  p  refs  (For  availability  see  N78-16621  07-54) 

Avail  NTIS  HC  A06/MF  AOI 

Various  measures  of  pilot  workload  are  known  which  are 
presently  applied  to  human  engineering  investigations  It  is  difficult, 
however,  to  find  a  measure  which  has  proved  to  be  universally 
applicable  and  adequately  validated  Measures  tailored  to  a  specific 
application  may  be  less  flexible  but  can  provide  relevant  and 
sufficient  information  on  pilot  workload  Some  aspects  of  workload 
measurement  are  discussed,  and  some  workload  measurements 
and  the  results  are  presented  by  referring  to  flight  tests  with 
advanced  displays  for  the  helicopter  Author 

N78- 16628#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Crew  Technology  Div 

AIRCREW  FATIGUE  IN  NONSTOP.  TRANSOCEANIC 
TACTICAL  DEPLOYMENTS 

William  F  Storm.  Bryce  O  Hartman,  and  Donald  L  Makalous 
In  AGARD  Studies  on  Pilot  Workload  Nov  1977  7  p  refs 

(For  availability  see  N78  16621  07-54) 

Avail  NTIS  HC  A06/MF  A01 

Stress  and  fatigue  were  evaluated  in  F-4D  crews  before 
and  after  flying  nonstop,  transoceanic  deployments  from  New 
Mexico  to  Germany  and  return  The  measurement  battery 
consisted  of  subjective  fatigue  ratings,  self  ratings  of  fitness  to 
fly.  sleep  logs,  and  biochemical  analyses  of  urne  samples  for 
norepinephrine,  epinephrine  1 7-hydroxycorticosteroids.  urea, 
sodium  and  postassium  The  magnitude  and  the  consistency  of 
behavioral  and  physiological  changes  indicated  the  occurrence 
of  mild  fatigue  immediately  after  both  flights  The  fatigue  was 
acute  and  was  ameliorated  by  one  uninterrupted  sleep  period 

Author 

N78-16629#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Baumfahrt  Bad  Godesberg  /West  Germany )  lost 
fuer  Flugmedmn 

ENDOCRINE  METABOLIC  COST  OF  PILOTING  F  104  G 
AIRCRAFT 

Hans  M  Wegmann  Remhold  Hermann,  and  Paul  uklinski  In 
AGARD  Studies  on  Pilot  Workload  Nov  1977  4  p  refs  (For 
availability  see  N78  16621  07  541 
Avail  NTIS  HCA06/MFA01 

Metabolic  endocrinological  aspects  of  flight  stress  were 
studied  m  student  pilots  during  a  training  course  for  the  F  104  G 
All  of  these  were  already  experienced  jet  pilots  Responses  to 
flymg  were  evaluated  by  comparing  pre-  and  postfligfv  levels  of 
blood  constituents,  including  1 1  -hydroxycorticosteroids.  glucose, 
adenosmetnphosphate.  cholesterol  and  the  activity  of  three  cell 
enzymes  (MDH  GOT  GPT)  From  the  results  the  following 
conclusions  were  obtained  1  Flying  the  F  104  G  caused 
significant  changes  of  most  parameters  2  The  blood  constituents 
differed  in  their  work  load  sensitivity  11-OHCS.  GPT.  and  MDH 
proved  to  be  the  most  sensitive.  GOT  cholesterol  and  ATP  the 
most  insensitive  parameters  for  the  load  Blood  glucose  does 
not  seem  to  be  an  unequivocal  variable  to  measure  workload 
Reviewing  the  pertinent  literature  and  comparing  the  figures  with 
those  obtained  from  studies  with  standardized  stressors,  the 
operational  significance  of  the  results  are  discussed  Author 


N78- 18890#  Dunlap  and  Associates.  Inc  .  La  Jolla.  Calif 

METHODS  TO  ASSESS  PILOT  WORKLOAD  AND  OTHER 
TEMPORAL  INDICATORS  OF  PILOT  PERFORMANCE 
EFFECTIVENESS 

Clyde  A  Briltson  in  AGARD  Studies  on  Pilot  Workload  Nov 
1977  7  p  refs  (For  availability  see  N78- 16621  07  54) 

Avail  NTIS  HC  A06/MF  A01 

A  systematic  approach  to  define,  measure  and  describe  how 
certain  pitot ■  related  variables  influence  earner  landing  performance 
during  Sustained  operations  is  outlined  Previous  exploratory 
research  on  fhe  interrelations  between  psychophysiological 
variables,  pilot  experience  and  performance  is  described  Pilot 
work  activity,  mood  and  sleep  are  identified  as  indicators  of  a 
pilot  s  temporal  state  of  readiness  A  field  study  design  and 
techniques  to  measure  and  describe  temporal  readiness  during 
prolonged  flight  operations  are  provided  to  demonstrate  the 
methodology  in  an  operational  environment  Potential  applications 
of  the  research  are  discussed  along  with  the  future  role  of  temporal, 
psychological  and  other  moderator  variables  in  estimating  pilot 
flight  status  Author 
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N78  16831#  Deutsche  Forschungs  und  Versuchsanstalt  fuer 
Luft  und  Raumfahn.  Hamburg  (West  Germany)  Inst  fuer 
Flugmedizin 

SUBJECTIVE  RATINGS  OF  FLYING  QUALITIES  AND  PILOT 
WORKLOAD  IN  THE  OPERATION  OF  A  SHORT  HAUL  JET 
TRANSPORT  AIRCRAFT 

K  Steinmger  In  AGARD  Studies  on  Pilot  Workload  Nov 
1977  12  p  refs  (For  availability  see  N78  16621  07  54) 

Avail  NTIS  HC  A06/MF  A01 

A  representative  sample  of  pilots  employed  by  an  airline 
operating  a  short  haul  jet  transport  aircraft  assessed  the 
acceptability  of  the  cockpit  layout  and  instrumentation,  the 
handling  quality,  and  the  feasibility  of  the  system  operation  in 
regard  to  the  pilots  workload  The  assessment  consisted  of  two 
parts  (1)a  questionnaire  of  82  fixed  items  being  answered  on 
a  7  step  rating  scale.  (2)  a  semi  structured  interview  concerning 
19  items,  being  answered  on  tape  recorder  The  justification  to 
apply  subjective  ratings  as  a  scientific  method,  instead  of 
measuring  objectively  the  physiological,  and  psychological 
reactions  of  the  pilot  is  to  be  seen  in  the  output  Critical  points 
and  favourable  capabilities  of  the  man  machine  system  can  be 
evaluated  economically  and  objectively,  provided  there  is  a 
carefully  chosen  questionnaire  and  interview  strategy,  a  well 
established  rating  scale,  and  a  sufficient  sample  of  persons  for 
statistical  evidence  of  the  data  Author 

N78  16632#  Institute  of  Aviation  Medicine.  Fuerstenfeldbruck 
(West  Germany) 

SUBJECTIVE  STRESS  ASSESSMENT  AS  A  CRITERION  FOR 
MEASURING  THE  PSYCHOPHYSICAL  WORKLOAD  ON 
PILOTS 

Hans- Peter  Goerres  In  AGARD  Studies  on  Pilot  Workload 
Nov  1977  8  p  refs  (For  availability  see  N78  16621  07-54) 
Avail  NTIS  HC  A06/MF  A01 

The  psychophysiological  workload  induced  by  an  activity 
depends  not  only  on  the  duration  and  intensity  of  stressing  stimuli, 
but  also  upon  mtra  individual  factors  in  the  stressed  subject  itself 
(physical  features  functioning  of  sensory  organs  vegetative  status, 
and  present  state  of  health  as  a  prerequisite  to  physical 
performance,  job  related  knowledge  abilities  skills,  need  for 
achievement,  experience  emotional  stress  resistance  as  psychic 
and  mental  determinants  of  strain)  The  results  obtained  by  using 
standardized  interviews  and  questionnaires  to  assess  these 
psychophysiological  strain  parameters  in  217  pilots  of  various 
type  aircraft  used  by  the  German  Federal  armed  forces  are 
presented  Author 

N78- 18770#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

ASSESSING  PILOT  WORKLOAD 

Feb  1978  83  p  refs 

(AGARO-AG-233.  ISBN-92-835 -74-X)  Avail  NTIS 

HC  A05/MF  AOI 

Pilot  workload  was  defined  and  classified  according  to  physical 
and  mental  stresses.  The  need  for  workload  assessment  was 
summarized  while  principles  and  methods  of  subjective  assessment 
were  discussed  Physiological  tests  used  in  the  assessment  of 
workload  were  presented  Tests  recorded  the  functions  of  the 
respiratory,  nervous,  and  cardiovascular  systems  B  L  P 


N78-31746#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

METHODS  TO  ASSESS  WORK  LOAD 

Jun  1978  136  p  refs  Presented  at  the  Aerospace  Med 

Panel  Specialists  Meeting.  Cologne.  18-22  Apr  1977 
(AGARD  CP-216  ISBN  92-835  1 285  5)  Avail  NTIS 

HC  A07/MF  AOI 

Physiological  and  mathematical  methods  are  examined  for 
determining  pilot  and  air  traffic  controller  workloads  For  individual 
titles,  see  N78-31746  through  N78  31758 


N78-3174S#  Navel  Aerospace  Medical  Research  Lab  ,  Pensacola. 
Fla 

18  MAN  THE  WEAKEST  LINK? 

Harvey  G  Gregoire  In  AGARD  Methods  to  Assess  Workloads 
Jun  1978  3  p  (For  primary  document  see  N78  31745  22-54) 
Avail  NTIS  HC  A07/MF  A01 

A  portable  video  tape  recorder  and  camera  were  installed 
on  the  aft  bulkhead  of  the  crew  compartment  to  obtain  inflight 
video  records  of  aircrew  activity  during  test  flights  of  a  new 
antisubmarine  (ASW)  aircraft  The  technique  proved  successful 
in  providing  graphic  records  of  real  time  crew  utilization  of  systems 
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controls  and  displays  In  combination  with  crew  briefing  and 
debriefing  interviews,  the  annotated  tapes  provided  a  basis  for 
activity  sampling  scoring  task  times  and  error  rates  evaluating 
display  utilisation,  counting  control  inputs  and  display  mode 
changes,  and  for  other  observations  pertinent  to  crew  task  loading 
Data  was  obtained  during  passive  acoustic  submarine  search 
and  track  operation  during  actual  ASW  test  flights  This  data 
indicated  that  during  passive  acoustic  search  and  tracking, 
individual  control  tasks  requiring  one  or  more  pushbutton 
operations  were  performed  from  6  to  10  times  per  minute  Display 
mode  changes  occurred  at  intervals  of  approximately  two  minutes 
The  operators  in  this  limited  sample  made  integrated  control 
system  inputs  exclusively  with  the  right  hand  G  G 

N78-31747#  Army  Aeromedical  Research  Lab.  Fort  Rucker. 
Ala  Aviation  Psychology  Div 

METHODOLOGICAL  CONSIDERATIONS  OF  VISUAL 
WORKLOADS  OF  HELICOPTER  PILOTS 

Ronald  R  Simmons  and  Kent  A  Kimball  In  AGARD  Methods 
to  Assess  Workloads  Jun  1978  9  p  refs  (For  primary  document 
see  N78  31745  22  54) 

Avail  NTIS  HC  A07/MF  A01 

The  techniques  and  modifications  for  assessing  visual 
performance/ workload  of  pilots  during  helicopter  operations  are 
reviewed  Although  the  corneal  reflection  technique  for  gathering 
eye  movement  data  is  not  new.  innovative  modifications  had  to 
be  developed  to  permit  accurate  data  collection  in  this  flight 
environment  G  G 

N78-3Y748#  H  um an  Engineering  Labs .  Aberdeen  Proving 
Ground.  Md 

USE  OF  EYE-MOVEMENT  MEASURES  TO  ESTABLISH 
DESIGN  PARAMETERS  FOR  HELICOPTER  INSTRUMENT 
PANELS 

John  A  Barnes  In  AGARD  Methods  to  Assess  Workloads 
Jun  1978  9  p  refs  (For  primary  document  see  N78-31745 

22-54) 

Avail  NTIS  HC  A07/MF  A01 

The  pilot  s  eye-scan  path  and  fixation  point  recordings 
during  actual  helicopter  flight  provided  an  accurate  measure  of 
the  visual  workload  imposed  by  a  particular  panel  design  Initial 
work  was  done  in  the  UH-1  helicopter  using  experienced 
instrument-rated  pilots  flying  actual  maneuvers  on  instruments 
The  knowledge  gained  from  these  data  was  used  to  design  a 
helicopter  instrument  panel  in  which  the  most  referred  to 
instruments  were  placed  so  that  the  eye-scan  paths  were 
minimized  This  design  considerably  lessens  the  pilot  s  visual 
workload,  cuts  fatigue  and  allows  him  more  time  for  other 
tasks  G.G 

N78-31749#  Royal  Air  Force  Inst  of  Aviation  Medicine. 
Farnborough  (England) 

AUDITORY  COMMUNICATION  AND  WORKLOAD 

Roger  Green  and  Ray  Flux  In  AGARD  Methods  to  Assess 
Workloads  Jun.  1978  8  p  refs  (For  primary  document  see 

N78  31745  22-54) 

Avail  NTIS  HC  A07/MF  A01 

Psychomotor  workload  interference  with  the  performance  of 
an  auditory  communications  task  was  studied.  Two  experiments 
are  described:  The  first  illustrates  that  an  auditory  task  from 
which  a  cumulative  response  time  measure  is  taken  is  effected 
by  changes  in  signal  quality,  and  the  second  experiment  shows 
that  the  same  auditory  task  is  also  affected  by  a  realistic  form 
of  workload  (flying  an  aircraft  simulator)  The  implications  of 
those  findings  are  discussed  both  in  terms  of  assessing  the  quality 
required  of  a  communications  system  and  in  terms  of  the  use 
of  secondary  tasks  in  the  assessment  of  workload  G  G 

N78-31750#  Royal  Air  Force  Inst  of  Aviation  Medicine. 
Farnborough  (England). 

PITCH  AND  FORMANT  ANALYSIS  OF  THE  VOICE  IN  THE 
INVESTIGATION  OF  PILOT  WORKSHOP 

R  Cannings.  R  G  Borland.  L  E  Hill,  and  A  N  Nicholson  In 
AGARD  Methods  to  Assess  Workloads  Jun  1978  1  1  p  refs 
(For  primary  document  see  N78-31745  22  54) 

Avail  NTIS  HC  A07/MF  A01 

Typical  log  spectral,  cepstral  and  smoothed  spectral  estimates, 
obtained  from  in  flight  recordings,  are  reported  The  pitch  peak 
in  the  cepstrum  corresponded  to  a  constant  frequency  of  94 
Hz  The  first  formant  oeak  was  clearly  visible  and  the  peak 
picking  algorthm  showed  it  to  be  increasing  from  520  to  57^ 
Hz  through  the  time  course  of  the  phonem  In  this  particular 
example  the  second  formant  peak  is  well  defined  ( 1 400  Hz) 
and  the  third  and  fourth  formants  may  also  be  seen  at  2250 
Hz  and  3100  H2,  respectively  Preliminary  examination  of  in  flight 


recordings  indicates*  that  this  technique  is  useful  for  classifying 
specific  phonems  and  is  effective  despite  the  noise  corruption 
of  the  raw  data  The  nature  of  cockpit  communications  determines 
the  choice  of  phonems  G  G 

N78  31761#  Technische  Hochschule.  Darmstadt  (West  Ger 
many) 

DETERMINATION  OF  STRESS  AND  STRAIN  OF  AIR 
TRAFFIC  CONTROL  OFFICERS 

Walter  Rohmert  In  AGARD  Methods  to  Assess  Workloads 
Jun  1978  8  p  refs  (For  primary  document  see  N78  31745 
22  54) 

Avail  NTIS  HC  A07/MF  AOl 

Air  traffic  controlling  means  a  work  system  with  manual 
performance  All  three  partial  functions,  efficiency/controlling/ 
monitoring,  necessary  to  be  fulfilled  in  each  worn  system  are 
operated  by  man  himself  Based  on  the  concept  of  the 
man-at-work-system  and  the  description  of  strain-related  work 
contents,  a  new  ergonomic  job  description  questionaire  was 
developed  The  results  allow  a  deeper  inlook  into  methods  and 
techniques  needed  for  evaluation  purposes  as  well  as  for  designing 
future  air  traffic  control  systems  G  G 

N78-31762#  Defence  and  Civil  Inst,  of  Environmental  Medicine. 
Downsview  (Ontario). 

INSTRUMENTS  AND  METHODOLOGY  FOR  THE  ASSESS 
MENT  OF  PHYSIOLOGICAL  COST  OF  PERFORMANCE  OF 
STRESSFUL  CONTINUOUS  OPERATIONS:  THE  AIR 
TRAFFIC  SERVICES  TOWER  ENVIRONMENT 

Jacques  Soutendam  In  AGARD  Methods  to  Assess  Workloads 
Jun  1978  32  p  refs  (For  primary  document  see  N78-31745 
22-54) 

Avail  NTIS  HC  A07/MF  A01 

A  total  of  39  females  and  males  were  used  as  subjects  in 
a  study  designed  to  test  the  general  validity  and  utility  of  methods 
and  instruments  of  potential  use  in  the  determination  of  the 
physiological  cost  of  work  performance  in  stressful  envirdn 
ments  A  second  goal  of  the  study  was  to  attempt  a  preliminary 
test  of  the  hypothesis  that  a  form  of  employment  (air  traffic 
service)  traditionally  considered  stressful,  was  significantly 
different  from  general  forms  of  employment  traditionally 
considered  less  stressful  A  consistent  statistical  significance  was 
established  when  the  entire  sample  was  recategorized  on  the 
basis  of  subjective  sleep  adequacy  assessment  rather  than  by 
job  description  G  G 

N78-31763#  Technische  Universitaet.  Munich  (West  Germany) 
Inst  fuer  Arbeitsphysiologie. 

PHYSIOLOGICAL  MEASURES  OF  WORKLOADS:  COR 
RELATIONS  BETWEEN  PHYSIOLOGICAL  PARAMETERS 
AND  OPERATIONAL  PERFORMANCE 

Helmut  Strasser  In  AGARD  Methods  to  Assess  Workloads 
Jun  1978  8  p  refs  (For  primary  document  see  N78-31745 

22-54) 

Avail  NTIS  HC  A07/MF  AOl 

The  influence  of  different  hypoxic  gas  mixtures  on  pursuit 
tracking  and  on  some  physiological  parameters  was  studied 
The  following  conclusions  are  made  Already,  in  relatively  mild 
hypoxia,  physiological  changes  are  present,  but  normally  were 
concealed  by  reactions  due  to  prolonged  test  time  In  spite  of 
statistically  significant  physiological  effects,  no  noticeable 
deterioration  of  performance  in  tracking  was  measured  in  hypoxia 
down  to  a  hypoxic  gas  mixture  of  only  13%  02  in  inspired  air 
Not  until  before  1 1%  02  significant  and  mentionable  impairments 
of  tracking  performance  were  found  The  same,  shown  for  hypoxia 
is  true  of  noise  Decreased  performance  in  noise  was  not  found, 
but  an  increased  level  of  heart  rate  indicated  the  stress 
Physiological  indicators  definitely  react  already  in  a  low  workload 
in  order  to  bring  in  action  reserves  of  energy  Operational  measures 
alone  fail  to  indicate  the  strain  of  the  human  operator  Only  in 
high  workload,  correlations  performance  and  phyf 10  logics  I 
measures  are  expected  G  G 

N78-31764#  Army  Aeromedical  Research  Lab  .  Fort  Rucker 
Ala 

USE  OF  INSPIRATORY  MINUTE  VOLUMES  IN  EVALUATION 
OF  ROTARY  AND  FIXED  WING  PILOT  WORKLOAD 

Frank  S  Pettyjohn.  Roderick  J  McNeil.  Uoyd  A  Akers  and 
James  M  Faber  In  AGARD  Methods  to  Assess  Workloads 
Jun  1970  3  p  refs  (For  primary  document  see  N78  31745 

22-54) 

Avail  NTIS  HC  A07/MF  AOl 

Inspiratory  minute  volume  UMV)  measurements  were 
utilized  in  the  evaluation  of  US  Army  aircrew  workload  and 


252 


54  MAN/SYSTEM  TECHNOLOGY  AND  LIFE  SUPPORT 


stress  in  helicopter  and  fixed  wing  aircraft  The  IMV  data 
demonstrated  a  significant  stress  and/or  workload  level  of  the 
aviator  m  performance  of  helicopter  day  nap-of  the-earth  NOE), 
night  nap  of-the  earth  flight  (NNOE)  and  with  the  use  of  night 
vision  devices  (NVD)  IMV  20  05  to  36  11  liters  per  minute 
NTPD  were  obtained  during  the  performance  of  these  combat 
operational  techniques  IMV  determination  in-flight  is  considered 
a  valuable  clinical  tool  in  the  assessment  of  aircrew  stress  and/or 
workload  G  G 

N78-31766#  Johann -Wolfgang- Goethe  Universit at.  Frankfurt  am 
Main  (West  Germany) 

NEUROPHYSIOLOGICAL  ASSESSMENT  OF  FUNCTIONAL 
STATES  OF  THE  BRAIN 

Kurt  Offenloch  In  AGARD  Methods  to  Assess  Workloads  Jun 
1978  4  p  refs  (For  primary  document  see  N78-31745  22-54) 

Avail  NTIS  HC  A07/MF  A01 

Neurophysiological  methods  are  used  to  assess  functional 
states  of  the  brain  with  precision  that  surpasses  that  of 
classical  psychological  methods  Not  only  neurological  syndromes 
but  also  slight  changes  on  the  vigilance  scale  as  well  as  functional 
changes  associated  with  cognitive  and  intellectual  functions  can 
be  correlated  with  the  electrical  activity  of  the  brain  and  hereby 
be  objectively  determined  G  G 

N7B-31766#  Naval  Air  Development  Center  Warminster  Pa 
THE  HUMAN  OPERATOR  SIMULATOR  WORKLOAD 
ESTIMATION  USING  A  SIMULATED  SECONDARY  TASK 

Norman  E  Lane.  Melvin  I  Strieb  (Analytics.  Inc  .  Willow  Grove 
Pa.).  and  Robert  J  Wherry.  Jr  (Analytics.  Inc  .  Willow  Grove 
Pa.)  In  AGARD  Methods  to  Assess  Workloads  Jun  1978 
12  p  refs  (For  primary  document  see  N78  31745  22  541 
Avail  NTIS  HC  A07/MF  A01 

The  use  of  the  human  operator  simulator  (HOS)  for 
identifying  potential  workload  problems  is  described  HOS  is 
applicable  during  the  midrange  of  system  development,  between 
early  analytical  prediction  methods  and  later  simulator  evaluations 
The  HOS  creates  a  software  simulation  of  a  trained  human 
operator,  his  system  hardware/ software,  and  required  interforces 
The  results  demonstrate  the  applicability  of  HOS  for  workload 
evaluation  and  explore  HOS  operator  behavior  under  varying 
conditions  of  task  demand  Problems  of  definition  and  methodology 
for  current  workload  measures  are  discussed  and  alternatives 
identified  using  HOS  to  control  task  difficulty  and  task  demand 
parameters  The  implications  of  HOS  application  for  cost  and 
flexibility  improvements  are  examined,  and  further  developments 
of  the  model  for  workload  evaluation  are  prepared  G  G 

N78-31767#  Naval  Air  Development  Center.  Warminster.  Pa 
Dept  of  Crew  Systems 

OPERATOR  WORKLOAD  ASSESSMENT  MODEL:  AN 
EVALUATION  OF  A  VF/VA  V/STOL  SYSTEM 

Paul  M.  Unton.  Dieter  W  Jahns  (Boeing  Co..  Seattle.  Wash  ). 
and  Paul  R.  Chatelier  (NASC.  Washington.  D.  C.)  In  AGARD 
Methods  to  Assess  Workloads  Jun.  1978  12  p  refs  (For 

primary  document  see  N78-31745  22-54) 

Avail  NTIS  HC  A07/MF  A01 

The  term  operator  workload  generally  refers  to  a  concept 
used  in  evaluating  the  extent  to  which  a  human  operator  is 
occupied  with  meeting  system  demands  By  systematically 
describing  the  steps  undertaken  to  estimate  the  workload  in  a 
conceptual  fighter/ attack  V/STOL  aircraft,  meeting  Navy  mission 
requirements,  it  is  shown  that  while  a  single  crewmember  can 
probably  manage  the  V/STOL  in  its  primary  mission  phases, 
additional  and  refined  workload  assessment  evaluations  are 
required  to  conclusively  settle  the  issue  for  all  aspects  of 
deployment  G  G 

N7S-31768#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 

MATHEMATICAL  ANALYSIS  AND  COMPUTER  SIMULA¬ 
TION  IN  MILITARY  MISSION  WORKLOAD  ASSESSMENT 

Richard  A  Albanese  In  AGARD  Methods  to  Assess  Workloads 
Jun  1978  7  p  refs  (For  primary  document  see  N78  31745 
22  54) 

Avail  NTIS  HC  A07/MF  A01 

Mathematical  and  computer  approaches  to  the  assessment 
of  crew  workloed  during  military  missions  are  discussed  Three 
analysis  tools  are  reported  <  1  Estimation  algorithms.  (2)  linear 
models;  and  (3)  nonlinear/ hybrid  models  These  separate  but 
interacting  methods  provide  increasing  levels  of  detail  with  the 
focus  on  methods  which  attempt  to  determine  whether  a  typical 
aircrew  can  accomplish  the  workload  presented  to  it  by  an  aircraft 
weapon  system  and  mission  requirements  G  G 


N79  16660#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France) 

OPTIMISATION  OF  PILOT  CAPABILITY  AND  AVIONIC 
SYSTEM  DESIGN 

F  S  Stnnger.  ed  Nov  1978  95  p  refs 

(AGARD  AR  118.  ISBN  92  835  1 292  8)  Avail  NTIS 

HC  A05/MF  A01 

The  objective  of  the  Group  was  to  prepare  a  joint  report 
which  would  guide  future  combat  aircraft  and  system  designers 
to  achieve  a  better  blend  of  aircrew  and  machine  For  individual 
titles  see  N79  16561  through  N79  16568 

N79  16641|  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur  Seine  (France) 

OPTIMISATION  OF  PILOT  CAPABILITY  AND  AVIONIC 
SYSTEM  DESIGN.  INTRODUCTION 

In  its  Optimisation  of  Pilot  Capability  and  Avionic  System  Design 
Nov  1978  4  p  (Fo»  primary  document  see  N79- 16560  07-54) 
Avail  NTIS  HC  A05/MF  A01 

The  mam  objectives  are  to  curb  the  continued  development 
of  more  sophisticated  equipment  which  disregards  the  human 
factors  to  examine  the  aircrew  potential,  and  to  suggest  how 
the  latter  could  be  better  exploited  to  satisfy  the  operational 
requirements  The  crew  capabilities  and  limitations  are  examined, 
and  then  methods  are  devised  to  match  the  system  to  these 
capabilities  Training  methods  that  will  best  exploit  aircrew 
capabiiit  as  are  discussed  L  S. 

N7t  146821  Advisory  Group  for  Aerospace  Research  and 
Development  Neuilly  Sur  Seme  (France) 

HUMAN  CAPABILITIES 

m  its  Optimisation  of  Pilot  Capability  and  Avionic  System  Design 
Nov  1978  6  p  refs  (For  primary  document  see  N79- 16560 

07  54) 

Avail  NTIS  HC  A05/MF  AO! 

A  brief  description  is  given  of  man  s  capabilities  A  bibliography 
is  provided  to  allow  more  detailed  study  of  specific  aspects 

Author 

N79- 16663#  Advisory  Group  for  Aerospace  Research  and 
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SYSTEMS  DESIGN 

In  its  Optimisation  of  Pilot  Capability  and  Avionic  System  Design 
Nov  1978  18  p  refs  (For  primary  document  see  N79- 16560 

07  54) 

Avail  NTIS  HC  A05/MF  A01 

It  is  pointed  out  that  m  designing  man  machine  subsystems, 
technology  offers  many  similar  solutions  in  answer  to  each  partial 
problem  and  as  a  result  design  decisions  are  liable  to  be  taken 
on  a  limited  number  of  possible  alternatives  open  to  analysis, 
thus  sometimes  giving  rise  to  vague  criteria  It  is  stressed  that 
systematic  analysis  techniques  are  needed  to  combat  this 
problem  L  S 

N 79  16664#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

PILOT  WORKLOAD  QUALIFICATION  FOR  AVIONICS 
DESIGN 

In  its  Optimisation  of  Pilot  Capability  and  Avionic  System  Design 
Nov  1978  8  p  refs  (For  primary  document  see  N79- 16560 
07-54) 

Avail  NTIS  HC  A05/MF  A01 

Recent  avionics  development  has  been  in  the  direction  of 
increasing  complexity,  cost,  and  separation  of  aircraft  control 
from  the  human  pilot.  One  current  underlying  philosophy  in 
avionics  design  seems  to  be  to  remove  aircraft  control  from  the 
human  pilot  whenever  the  required  profile  requires  him  to  handle 
flight  information  at  a  rate  beyond  his  inherent  capability  This 
philosophy  has  probably  resulted  in  avionics  over  automation  A 
properly  posed  avionics  system  design  problem  should  include 
human  capability  constraints  cast  in  systems  engineering  terms 
It  is  this  modelling  of  human  capability  which  is  treated  here 

Autho* 
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TRAINING  IMPLICATIONS 

In  its  Optimisation  of  Pilot  Capability  and  Avionic  System  Design 
Nov.  1978  12  p  refs  (For  primary  document  see  N79- 16560 
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The  fascination  with  technology  resulted  in  a  tendency  to 
optimize  the  equipment  portion  of  a  system,  sometimes  almost 
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to  exclusion  of  considerations  tor  the  human  who  must  operate 
the  system  This  trend  toward  automation  and  sophisticated 
equipment  has  apparently  contributed  to  the  ever  increasing  cost 
of  aircraft  The  purpose  here  is  to  review  the  concept  of  reducing 
the  level  of  automation  and  increasing  the  responsibility  for  task 
completion  to  the  man  m  the  man  machine  loop  and  possible 
implications  for  training  Author 

N79  16666#  Advisory  Group  for  Aerospace  Research  and 
Development,  Neuilly  Sur  Seme  (France) 

THE  DESIGN  OF  AIR  COMBAT  AIRCRAFT 
In  its  Optimisation  of  Pilot  Capability  and  Avionic  System  Design 
Nov  1978  16  p  refs  (For  primary  document  see  N79- 16560 

07-54) 

Avail  NTIS  HC  A05/MF  A01 

Various  ways  are  suggested  in  which  the  crew  station  designer 
could  reduce  avionics  complexity  and  costs,  depending  upon  the 
aircraft  mission  The  air  combat  aircraft  is  taken  as  an  example 
Firstly,  the  combat  aircraft  missions  are  described  Then  some 
of  the  associated  problems  are  considered,  followed  by  suggested 
methods  to  reduce  complexity  and  cost  of  the  avionics  of  this 
type  of  aircraft  Methods  used  in  the  design  of  the  total  aircraft 
system,  are  discussed  subsequently  together  with  the  system 
tradeoffs  the  designer  must  face  Conclusions  and  recommends 
tions  for  future  research  are  then  offered  Author 
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GROUNO  ATTACK 

In  its  Optimisation  of  Pilot  Capability  and  Avionic  System  Design 
Nov  1978  7  p  (For  primary  document  see  N79  16560  07-54) 
Avail  NTIS  HC  A05/MF  A01 

The  ground  attack  aircraft  missions  are  described  Some  of 
the  associated  problems  are  considered,  followed  by  suggested 
methods  to  reduce  complexity  and  cost  of  the  avionics  of  this 
type  of  aircraft  Methods  used  in  the  design  of  the  total  aircraft 
system,  are  discussed  together  with  the  system  tradeoffs  the 
designer  must  face  L  S 

N79  16668#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France) 

THE  HELICOPTER 

In  its  Optimisation  of  Pilot  Capability  and  Avionic  System  Design 
Nov  1978  9  p  refs  (For  primary  document  see  N79- 16560 

07-54) 
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The  main  theme  of  this  discussion  on  helicopters  is  the 
optimisation  of  the  balance  between  human  capability  and  system 
automation  with  the  object  of  providing  the  most  effective 
operational  system  and  the  most  cost  effective  designs  of  both 
helicopter  and  equipment  Author 

N79-31941#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur-Seine  (France) 

CONTRIBUTIONS  OF  PSYCHOPHYSIOLOGICAL  TECH 
NIQUES  TO  AIRCRAFT  DESIGN  AND  OTHER  OPER 
ATIONAL  PROBLEMS 

Robert  D  ODonnell  (Aerospace  Med  Res  Lab.  Wright  Patterson 
AFB.  Ohio)  Jul  1979  88  p  refs 

(AGARD  AG  244  ISBN  92  835  1 325  8)  Avail  NTIS 
HC  A05/MF  A01 

Various  techniques  of  proven  or  potential  value  to  applied 
areas  of  human  engineering  in  general,  and  noting  the  instances 
of  their  application  to  the  human  factors  of  aircraft  design  in 
particular  are  presented  Emphasis  was  given  to  the  techniques 
revealing  the  processes  of  mtervining  between  stimulus  and 
response  Techniques  and  problems  of  psychophysiological 
measurements  are  considered  along  with  the  current  status  and 
future  possibilities  of  research  in  the  areas  of  sensation  and 
cognition  M  M  M 

N79  31942#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur  Seme  (France) 

HUMAN  FACTORS  ASPECTS  OF  AIRCRAFT  ACCIDENTS 
AND  INCIDENTS 

B  0  Hartman,  ed  (School  of  Aerospace  Medicine)  Jun  1979 
95  p  refs  In  ENGLISH  and  FRENCH  Presented  at  the  Aerospace 
Med  Panel  Specialists  Meeting.  Paris,  6  10  Nov  1978 
(AGARD-CP  254  ISBN  92  835  024 1  8)  Avail  NTIS 

HC  A05/MF  A01 

A  broad  spectrum  of  aircraft  accident  areas  and  a  number 
of  different  approaches  to  the  problem  are  presented  with 
emphasis  on  stress  and  its  effects  on  the  body  cognition,  and 
the  emotions  For  individual  titles,  see  N79-31943  through 
N79  31953 
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THREE  DECADES  OF  USAF  EFFORTS  TO  REDUCE  HUMAN 
ERROR  ACCIDENTS.  1947  1977 

Andrew  F  Zeller  In  AGARD  Human  Factors  Aspects  of  Aircraft 
Accidents  and  Incidents  Jun  1979  9  p  (For  primary  document 
see  N79  31942  22  54) 

Avail  NTIS  HC  A05/MF  A01 

Thirty  years  after  the  foimal  inception  of  the  USAF  major 
accidents  had  been  reduced  from  1 ,555  to  90  Human  error 
associated  with  these  accidents  was  reduced  as  much  as  material 
and  other  involvements  Analysis  of  the  preventive  efforts  shows 
three  distinct,  although  overlapping  approaches  which  have 
been  employed  The  administrative  approach  is  the  best  known 
This  investigate-evaluate-fix  cycle  is  the  common  dimension  of 
almost  all  accident  prevention  effort  The  scientific  approach 
supplements  the  information  by  centering  upon  a  systematic  and 
intensive  evaluation  of  human  limitations  in  a  defined  man, 
machine  setting  The  third  concept  total  system  management 
emphasizes  improvement  in  the  management  of  the  entire  system 
though  the  details  of  what  will  be  instrumental  in  the  prevention 
of  a  specific  accident  are  often  not  defined  In  practice  a  viable 
accident  prevention  program  incorporates  all  three  approaches 
with  emphasis  defined  m  relation  to  need  A  R  H 

N79  31944#  Tactical  Air  Command,  Langley  AFB.  Va  Aero 
space  Medicine  Div 

MEDICAL  AND  OPERATIONAL  FACTORS  OF  ACCIDENTS 
IN  ADVANCED  FIGHTER  AIRCRAFT 

Leonard  W  Johnson.  Jr  In  AGARD  Human  Factors  Aspects 
of  Aircraft  Accidents  and  Incidents  Jun  1979  4  p  (For  primary 
document  see  N79-31942  22-54) 

Avail  NTIS  HC  A05/MF  A01 

The  proper  mix  and  interface  between  improving  aircraft 
capabilities  and  man's  capabilities  and  limitations  produce  success 
in  aerial  and  aerospace  operations  A  dysequilibrium  between 
the  medical  and  operational  aspects  of  man  and  aircraft 
combine  to  produce  accidents  Some  of  mans  physiological 
systems  and  advanced  fighter  aircraft  characteristics  are  described 
as  well  as  multiple  operational  requirements  imposed  on  men 
who  fly  high  performance  fighter  aircraft  The  interface  between 
the  operational  requirements  and  the  medical  aspects  of  some 
of  the  accidents  therein  are  related  The  establishment,  in  NATO 
of  a  viable  aircraft  accident  information  gathering  and  dissemina 
tion  program  which  would  prevent  accidents  in  advanced  fighter 
aircraft  is  proposed  A  R  H 

N79-31945#  Belgian  Air  Force.  Brussels 

ANALYSIS  OF  THE  INTERVENTION  OF  THE  HUMAN 
FACTOR  AS  A  PRINCIPAL  CAUSE  OR  INFLUENCE  IN 
ACCIDENTS  OF  MIRAGE  AIRCRAFT  IN  THE  BELGIAN  AIR 
FORCE  (ANALYSE  DE  ^INTERVENTION  DU  FACTEUR 
HUMAIN  EN  TANTQUE  CAUSE  PRINCIPALE  OU  DTNFLU 
ENCE  DANS  LES  ACCIDENTS  D  AVIONS  MIRAGE  A  LA 
FORCE  AERIENNE  BELGE] 

A  Flion  In  AGARD  Human  Factors  Aspects  of  Aircraft  Accidents 
and  Incidents  Jun  1979  6  p  In  FRENCH  IFor  primary  document 
see  N79-3 1 942  22  54) 

Avail  NTIS  HC  A05/MF  A01 

Statistics  are  presented  showing  that,  between  1971  and 
1977.  human  factors  were  responsible  for  56  of  91  accidents 
involving  Mirage  aircraft  used  by  the  Belgian  Air  Force  Certain 
parameters  likely  to  be  considered  eventually  in  the  notion  of 
human  factors  are  analyzed  These  include  the  age  of  the  pilot 
h*s  flight  experience,  the  circumstances  of  the  accident  in  the 
design  of  the  mission  accomplished,  the  pilot  s  previous  medical 
history  (both  physical  and  psychical),  the  intervention  of  leadership 
and  the  interferential  factors  happening  unexpectantly  in  the 
triangle  formed  by  man-medium-machine  The  effects  of  the 
accidents  on  the  pilots  are  analyzed  showing  the  injuries  received 
the  duration  of  limited  aptitude,  and  their  post  accident  careers 

Transl  by  A  R  H 


N79  31946#  Institute  of  Aviation  Medicine  Farnborough 
(England) 

THE  PSYCHOLOGIST  IN  AIRCRAFT  ACCIDENT  INVESTIGA 
TION 

R  G  Green  and  R  M  Taylor  In  AGARD  Human  Factors 
Aspects  of  Aircraft  Accidents  and  Incidents  Jun  1979  5  p 

refs  (For  primary  document  see  N79-31942  22  54) 
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It  is  well  established  that  in  both  military  and  civif  flying 
operations,  a  large  proportion  of  all  accidents  occur  in  serviceable 


254 


64  MAN/SYSTEM  TECHNOLOGY  AND  LIFE  SUPPORT 


aircraft  where  the  only  failure  in  the  system  was  in  the  human 
element  There  »s  therefore  an  obvious  case  for  the  psychologist 
to  attempt  to  understand  the  nature  of  the  errors  which  are 
made  in  the  hope  that  such  an  understanding  may  lead  to  the 
avoidance  of  such  errors  The  way  in  which  RAF  psychologists 
are  involved  in  the  accident  investigation  process  is  described 
The  way  in  which  this  work  has  enabled  accidents  to  be 
categorized  is  also  speculatively  discussed  and  compared  with 
the  findings  of  more  academic  work  Author 

N79-31947#  Centro  di  Studi  e  Ricerche  di  Median  a  Aeronautrca 
e  Spa/iale.  Rome  (Italy) 

THE  INFORMATION  IN  AIRCRAFT  ACCIDENTS  INVES 
TIGATION 

G  Paofucci  In  AGARD  Human  Factors  Aspects  of  Aircraft 
Accidents  and  Incidents  Jun  1979  5  p  (For  primary  document 
see  N79  31942  22  54) 

Avail  NTIS  HC  A05/MF  A01 

In  aircraft  accidents,  the  data  achieved  by  the  survey  on  the 
spot  are  completed  by  information,  contributing  to  reach  in  such 
a  way  the  cause  of  the  accident  The  fields  to  investigate  are 
the  event,  and  the  man  the  machine,  and  the  medium  -  before, 
during,  and  after  the  accident  Particular  attention  has  to  be 
paid  to  the  witnesses,  not  only  for  their  declaration,  but  even 
and  mostly,  for  the  trustworthiness  of  their  evaluation  Ways 
and  techniques  for  collecting  information  in  this  type  of  investiga¬ 
tion  are  outlined  A.R  H 

N79-31948#  Oeutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft  und  Raumfahrt,  Oberpfaffenhofen  (West  Germany)  Inst 
fuer  Physrk  der  Atmosphaere 

THE  LIMITED  RANGE  OF  THE  HUMAN  EYE  FOR  OPTICAL 
AIRCRAFT  ACQUISITION 

H  E  Hoffmann  In  AGARD  Human  Factors  Aspects  of  Aircraft 
Accidents  and  Incidents  Jun  1979  lip  refs  (For  primary 
document  see  N79  31942  22  54) 

Avail  NTtS  HC  A05/MF  A01 

A  pilot  flying  according  to  visual  flight  rules  receives  the 
first  information  from  an  approaching  aircraft  when  he  can  just 
see  this  aircraft  The  distance  m  which  the  approaching  aircraft 
can  just  be  seen  i  e  detected,  is  among  other  things  dependent 
on  the  contrast  threshold  of  the  human  eye  The  contrast  threshold 
value  indicates  what  extent  must  have  the  difference  of  luminance 
between  object  and  its  background  so  that  this  luminance 
difference  can  be  just  perceived  The  DFVLR  made  experiments 
deteisninmg  the  influence  of  different  contrast  threshold  values 
on  the  maximum  detection  range,  that  range  in  which  an 
approaching  aircraft  just  can  be  seen  The  results  of  these 
experiments  were  also  influenced  by  environmental  parameters 
(eg  degree  of  atmospheric  turbidity,  background,  adaptation 
luminance)  and  by  characteristics  of  the  approaching  aircraft  (e  g 
inherent  contrast,  size)  The  conduct  of  the  experiments  is 
described  Author 

N79-31949#  Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahrt.  Brunswick  (West  Germany) 

ANALYSES  OF  MIDAIR  COLUSIONS  IN  GERMAN  AIR¬ 
SPACE  :  METHODOLOGY  AND  RESULTS 

O  Weber  In  AGARD  Human  Factors  Aspects  of  Aircraft  Accidents 
and  Incidents  Jun  1979  14  p  refs  (For  primary  document 

see  N79-31942  22-54) 

Avail  NTIS  HC  A05/MF  A01 

Theoretical  studies  concerning  conflict  detection  and  resolu¬ 
tion  in  visual  meteorological  conditions  by  means  of  the  see 
and  avoid  concept,  and  lessons  learned  from  analyses  of  midair 
accidents  in  German  airspace  are  addressed  The  methodology 
is  concerned  with  some  supplementary  aspects  of  the  visual 
detection  of  an  aircraft,  the  observation  and  extrapolation  of  its 
flight  path,  and  the  distance  limits  where  an  efficient  maneuver 
can  be  initiated  taking  observation  errors  into  account.  Restrictions 
of  a  pilot's  ability  to  detect  an  approaching  aircraft  caused  by  a 
small  apparent  sue  or  unfavorable  silhouette  of  that  aircraft, 
and  by  opaque  structures  in  his  cockpit  are  discussed  Also 
treated  is  the  apparent  track  of  an  aircraft  on  the  windshield  in 
front  of  the  observing  pilot  The  features  of  five  real  midair 
conflicts  m  German  airspace  are  demonstrated  G  Y 

N79-31960#  Institute  of  Aviation  Medicine.  Farnborough 
(England) 

PILOT  INCAPACITY  IN  FLIGHT 

D  C  Reader  In  AGARD  Human  Factors  Aspects  of  Aircraft 
Accidents  and  Incidents  Jun  1979  5  p  refs  (For  primary 

document  see  N79-31942  22-54) 
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Incapacity  of  any  crew  member  of  an  airplane  can  have 
serious  implications  for  the  aircraft  and  occupants  However,  tn 
the  case  of  the  pilot,  the  outcome  can  be  disastrous  The  hazards 
of  pilot  incapacity  can  be  reduced  by  carrying  more  than  one 
pilot  (such  as  m  transport  aircraft)  The  pilot  can  be  removed 
from  the  controls  in  time  to  letam  control  of  the  aircraft  However, 
under  certain  conditions  (for  instance  at  low  altitudes)  this  may 
not  be  possible,  moreover,  the  pilot  may  slump  forward  and 
restrict  the  controls  Various  restraint  systems  were  devised  and 
these  were  considered  in  turn  to  determine  whether  their  use 
could  avoid  the  hazards  The  incidence  of  pilot  incapacitation 
was  reviewed  in  both  military  and  civil  aircraft  and  the  risk 
compared  with  other  flight  hazards  G  Y 
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GEOGRAPHICAL  DISORIENTATION  AND  FLIGHT  SAFETY 

R  M  Taylor  In  AGARD  Human  Factors  Aspects  of  Aircraft 
Accidents  and  Incidents  Jun  1979  1  1  p  refs  (For  primary 

document  see  N79  31942  22  54) 
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Geographical  orientation  is  the  psychological  process  whereby 
the  aircraft  pilot  maintains  an  awareness  of  his  position  in  relation 
to  geographical  points  The  antithesis  geographical  disorientation 
is  a  common  occurrence  in  flight  the  consequences  of  which 
vary  in  seriousness  Case  studies  of  individual  accidents  and 
incidents  indicated  that  in  many  respects  geographical  disonenta 
tion  in  flight  can  be  as  insidious,  compelling  and  as  stressful  as 
spatial  disorientation  Geographical  disorientation  may  precipitate 
spatial  disorientation  and  vice  versa  In  severe  cases,  where  the 
realization  of  the  error  is  sudden,  there  is  evidence  of  panic  and 
disorganization  of  behavior  leading  to  loss  of  control  of  the  aircraft 
Preventative  actions  that  may  reduce  the  incidence  of  geographical 
disorientation  include  better  training  and  preflight  planning 
improved  awareness  of  the  problem  elimination  of  system  induced 
errors,  and  improved  navigation  aids  including  maps  and  charts 

G  Y 
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HUMAN  FACTORS  IN  PRODUCTION  ANO  PREVENTION 
OF  AIRCRAFT  ACCIDENTS  DUE  TO  DISORIENTATION  IN 
FLIGHT 

Gaetano  Rotondo  In  AGARD  Human  Factors  Aspects  of  Aircraft 
Accidents  and  Incidents  Jun  1979  6  p  refs  (For  primary 
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To  prevent  and  reduce  those  flight  accidents  occasionally 
due  to  spatial  disorientation,  which  are  tied  to  the  human  factor 
and  whose  causes  can  therefore,  be  influenced  and  corrected 
it  is  very  important  that  the  pilot  has  exact  knowledge  of  the 
possible  illusory  phenomena  which  can  occur  in  flight,  the 
awareness  that  they  can  be  anticipated,  and  finally  that  timely 
actuation  of  adequate  preventive  measures  allows  one  to  avoid 
loss  of  orientation  during  the  various  conditions  of  flight  For 
that  reason  the  most  frequent  circumstances  and  conditions  should 
be  examined  which  can  facilitate  spatial  disorientation  in  the 
pilot  favoring  the  mental  conflict  which  originates  when  there  is 
sensorial  incongruity  between  erroneous  sensations  coming  from 
the  vestibular  apparatus  and/or  the  proprioceptors  and  inadequate 
visual  information  The  possible  measures  necessary  to  prevent 
those  various  conditions  contributing  to  or  facilitating  disorienta¬ 
tion  in  flight  or  neutralizing  them  whenever  they  are  already  in 
effect  are  discussed  G  Y 
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BETWEEN  INCIDENT  AND  ACCIOENT 
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Aspects  of  Aiicraft  Accidents  and  Incidents  1979  6  p  refs 

(For  primary  document  see  N79  31942  22  54) 

Avail  NTIS  HC  A05/MF  A01 

In  the  evolution  of  an  aircraft  occurrence  combined  stress 
often  plays  a  significant  role  Conceptual  models  of  how  a 
combination  of  stress  inducing  factors  can  lead  to  the  no  man  s 
land  between  normal  operation  and  incident,  between  incident 
and  accident  are  presented  The  models  are  primarily  for 
presentation  to  aircrew  when  discussing  stress  G  Y 

N80-1472S#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

MAINTENANCE  OF  AIR  OPERATIONS  WHILE  UNDER 
ATTACK  WITH  CHEMICAL  AGENTS 
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J  Ernsting.  ed  (RAF  tnst  of  Aviation  Med  .  Farnborough.  U  K  > 
Sep  1979  51  p  Presented  at  the  Aerospace  Med  Panel  s 

Specialists  Meeting.  Brussels  22  26  Jan  1979 
(AGARD  CP  264  Suppl.  ISBN-92  835-0251-51  Avail  NTIS 
HC  A04/MF  A01 

The  capability  of  NATO  Forces  to  maintain  air  operations 
while  under  attack  with  chemical  agents  depends  on  effective 
personal  and  collective  protection  for  the  aircrew  and  ground 
personnel  while  allowing  them  to  perform  adequately  their 
operational  duties  Topics  cover  the  effects  and  detection  of 
chemical  warfare  agents  as  well  as  protection  against  them  For 
individual  titles,  see  N80  14729  through  N80  14738 

N80  14729#  Aberdeen  Proving  Ground.  Md  Biomedical  Lab 
THE  EFFECTS  OF  ACUTE  AND  CHRONIC  LOW  DOSE 
EXPOSURE  TO  ANTICHOLINESTERASES 

F  C  Cadigan  and  M  Chipman  /n  AGARD  Maintenance  of  Air 
Operations  While  Under  Attack  with  Chem  Agents  Sep  1979 
3  p  refs  (For  primary  document  see  N80- 14728  05-541 
Avar!  NTIS  HC  A04/MF  A01 

Acute  sublethal  and  chronic  subclmical  exposures  to  toxic 
anticholinesterases  may  result  in  long  term  neurobehavioral 
deficits  The  deficits  most  likely  to  occur  include  slowed  reaction 
times,  erratic  mood  swings,  sleep  disturbances,  and  impaired 
visual  memory  Individuals  who  operate  high  performance 
equipment  and  are  acutely  exposed  should  be  kept  off  the  job 
until  examinations  of  brain  function  are  normal  Author 

N80- 14730#  School  of  Aerospace  Medicine,  Brooks  AFB.  Tex 

CONSIDERATION  OF  PYRIDOSTIGMINE  AS  A  PROPHY 
LACTIC  AGENT  FOR  AIRCREW 

B  Richardson  fn  AGARD  Maintenance  of  Air  Operations  While 
Under  Attack  with  Chem  Agents  Sep  1979  2  p  refs  (For 

primary  document  see  N80- 14728  05-54) 

Avail  NTIS  HC  A04/MF  AOl 

The  carbamate  pyridostigmine  shows  considerable  promise 
as  a  first -generation  prophylatic  for  nerve  agent  poisoning 
Although  it  is  unlikely  to  yield  all  the  benefits  desirable,  the 
potential  utility  of  pyridostigmine  in  conjunction  with  appropriate 
therapy  warrants  detailed  study  Author 

N80  14731#  Norwegian  Defence  Research  Establishment. 
Kjeller  Toxicology  Div 

THE  EFFECT  OF  LOCALLY  APPLIED  ORGANOPHOSPHATES 
ON  MIOSIS  AND  ACETYLCHOLINESTERASE  ADAPTATION 
TO  CHRONIC  TREATMENT 

Didrik  Malthe-Sorenssen.  Nils  E  Soh.  and  Frode  Fonnum  in 
AGARD  Maintenance  of  Air  Operations  While  Under  Attack 
with  Chem  Agents  Sep  1979  5  p  refs  (For  primary  document 
see  N80-14728  05  54) 

Avail  NTIS  HC  A04/MF  A01 

Topical  administration  of  organophosphates  to  the  eye  of 
guinea  pigs  inhibited  acetylcholinesterase  of  different  parts  of 
the  eye  to  a  different  degree  The  diflerences  reflected  most 
likely  dilution  of  the  agent  caused  by  diffusion  into  the  eye  The 
effect  of  locally  applied  organophosphates  was  ascribed  to  an 
effect  on  the  iris  and  ciliary  muscle  and  not  on  the  retina  The 
degree  of  miosis  and  recovery  of  pupillary  function  after  soman 
treatment  correlated  better  to  inhibition  of  external  acetylcholines¬ 
terase  than  total  acetylcholinesterase  Chronic  treatment  with 
soman  reduced  the  miotic  potency  of  soman  and  reduced  the 
recovery  time  of  the  miosis.  This  adaptation  was  dependent  on 
other  factors  than  cholinergic  Local  treatment  of  miosis  with 
topical  application  of  oximes  to  the  eye  reduced  the  miosis  and 
reactivated  acetylcholinesterase  in  the  cornea  and  iris.  The 
reactivation  was  enhanced  in  the  presence  of  benzalkonium. 

Author 

N80- 14732#  Federal  Armed  Forces  Medical  Coll .  Munich  (West 
Germany)  Dept  of  Toxicology  and  Pharmacology 
THERAPY  ON  NERVE  AGENT  POI80NING 
Nikolaus  P  Weger  In  AGARD  Maintenance  of  Air  Operations 
While  Under  Attack  with  Chem.  Agents  Sep  1979  4  p  refs 
(For  primary  document  see  N80- 14728  05-54) 

Avail  NTIS  HC  A04/MF  A01 

The  therapeutic  properties  of  various  combinations  of  the 
bispyndimum  salts  HS-3  and  HS-6  and  the  cholmolytics  atropine 
and  benactyzine  against  soman  poisoning  were  investigated  in 
unanesthetized  male  beagles.  Present  data  demonstrate  that  from 
all  antidotes  tested  HGG-12-O  and  HGG-42-J  in  doses  effective 
for  treatment  of  men  show  good  therapeutic  effects  in  beagles 
poisoned  with  soman,  sarin,  and  Vx  Best  effect  has  HGG-42-J 
in  a  dose  of  30  micron  Mol/kgl  =  18  27  mg/kg)  In  soman 
poisoning  no  reactivation  of  serum  cholinesterase  and  cholinester¬ 


ase  in  erythrocytes  was  observed  Other  mechanisms  of 
therapeutic  activity  must  be  explored  A  R  H 

N80  14733#  Air  Force  Systems  Command.  Wnghi-Patterson 
AFB.  Ohio  Life  Support  System  Program  Office 

APPROACHES  TO  CW  AGENT  AREA  DETECTION  SYSTEMS 
FOR  AIRFIELDS 

Francis  T  Cummins  and  John  J  McCambndge  In  AGARD 
Maintenance  of  Air  Operations  While  Under  Attack  with  Chem 
Agents  Sep  1979  10  p  (For  primary  document  see  N80- 14728 
05  54) 

Avail  NTIS  HC  A04/MF  A01 

United  States  Air  Force  (USAF)  efforts  to  develop  a  chemical 
agent  area  detection  system  for  the  protection  of  air  bases  are 
examined  Point  detection  techniques  which  might  provide  a 
limited  and  interim  area  detection  capability  are  discussed  and 
the  A/E23D-3  Chemical  Agent  Automatic  Alarm  and  its 
characteristics  are  described  The  USAF  requirement  for  an 
instrument  which  will  delect  toxic  chemical  agents  before  they 
reach  the  intended  target  along  with  the  capabilities  such  a 
detector  must  possess  are  presented  The  Air  Force's  present 
views  on  how  such  a  system  might  operate  are  explored  A  R  H 

N80- 14734#  Air  Force  Systems  Command.  Wright- Patterson 
AFB.  Ohio  Life  Support  System  Program  Office 
PHILOSOPHY  OF  PROTECTION  OF  US  AIRCREWS 
AGAINST  CHEMICAL  WARFARE  AGENTS 

John  J  McCambndge  and  D  E  Root  In  AGARD  Maintenance 
of  Air  Operations  While  Under  Attack  with  Chem.  Agents  Sep 
1979  2  p  (For  primary  document  see  N80- 14728  05-54) 

Avail  NTIS  HC  A04/MF  AOl 

In  1975.  the  USAF  recognized  the  need  to  provide  protective 
equipment  to  aircrews  that  would  allow  them  to  accomplish 
their  operational  missions  after  having  been  attacked  by  an  enemy 
using  chemical  warfare  agents  This  requirement  was  deemed 
to  be  an  urgent  one;  thus,  a  two  phase  program  was  initiated 
Phase  one  was  the  development  and  production  of  near  term 
equipment  which  would  piovide  the  required  operational  capability 
with  delivery  of  equipment  to  the  field  to  begin  within  two 
years  Phase  two  consists  of  a  longer  term  program  to  provide 
more  complete  protection  with  a  reduced  operational  burden 

Author 

N80-14736#  Service  Technique  de  I'Aeronautique.  Pans  (France) 

CONCERNING  INDIVIDUAL  EQUIPMENT  FOR  FIGHTER 
PILOTS  IN  THE  AIR  FORCE  [A  PROPOS  DE8  EQUIPS 
MENTS  INDIVIDUELS  DE8  PILOTES  DE  CHA8SE  DE 
L'ARMEE  DE  L  AIR] 

P  H  V  Gaspa  In  AGARD  Maintenance  of  Air  Operations 
While  Under  Attack  with  Chem  Agents  Sep  1979  3  p  In 

FRENCH  (For  primary  document  see  N80- 14728  05-54) 

Avail  NTIS  HC  A04/MF  AOl 

In  addition  to  the  protection  provided  for  all  the  armed  services 
by  way  of  protective  suits,  gloves,  foot  coverings,  and  masks 
for  filtering  particles,  aircraft  pilots  require  equipment  that  must 
be  integrated  with  the  aircraft,  with  parachutes,  with  the  oxygen 
supply,  and  with  survival  equipment  It  must  meet  the  particular 
specification  to  provide  minimal  comfort  needed  to  maintain  the 
potential  psychophysiology  of  the  pilots,  so  they  can  accomplish 
their  mission  (which  is  always  delicate  in  three  dimensional  space) 
in  the  midst  of  toxic  flight  factors  end  enemy  intervention  There 
must  be  no  thermal  nor  respiratory  constraints  The  design  of 
equipment  cannot  impede  pilot  movements,  the  observation  of 
parameters  useful  for  flight,  the  carrying  out  of  certain  commands, 
nor  the  tactile  agility  of  the  fingers.  Transl  by  A  R  H 

N 80-14736#  Air  Force  Systems  Command.  Wright -Patterson 
AFB.  Ohio  Life  Support  System  Program  Office 
US  AIRCREW  CHEMICAL  DEFENSE  ASSEMBLIES 
Charles  H.  Leone  and  Paul  F  Fallon  In  AGARD  Maintenance 
of  Air  Operations  While  Under  Attack  with  Chem  Agents  Sep 
1979  7  p  (For  primary  document  see  N80- 14728  05-54) 

Avail  NTIS  HC  A04/MF  AOl 

The  current  aircrew  chemical  defense  ensemble  which  is 
divided  into  four  subsets  eye /respiratory/ head.  body,  hand  and 
foot  protection  is  described  The  associated  chemical  agent  and 
flight  qualification  testing  is  discussed  for  each  piece  of  equipment 
The  status  of  follow  on  development  efforts  which  concentrate 
on  the  aircrew  chemical  defense  eye/ respiratory/ heed  protec¬ 
tion  is  reviewed.  A.R  H 


N60- 14737#  Bluecher  G  m  b  H  Duesseldorf  (West  Germany) 

FRG  AIRCREW  CHEMICAL  DEFENCE  ASSEMBLIES 


256 


54  MAN/SYSTEM  TECHNOLOGY  AND  LIFE  SUPPORT 


Hubert  vonBluecher  In  AGARO  Maintenance  of  Air  Operations 
While  Under  Attack  with  Chem  Agents  Sep  1979  4  p  (For 
primary  document  see  N80- 14728  05-54) 

Avail  NTIS  HC  A04/MF  A01 

Topics  covered  include  (1)  nonbattle  casualty  (NBC)- 
protection  gloves  for  high  performance  aircraft  pilots:  (2)  SAr 
spherical  adsorber  systems;  (3)  the  NBC-protective  suit  (or 
garment)  for  German  propeller-aircraft  pilots  with  emphasis  on 
construction  of  the  materials,  life-time,  and  influence  of  water 
and  sweat:  and  (4)  flame-proofing  for  NBC-protective  clothing 

ARH 

N  MM 473*#  Air  Force  Systems  Command.  Wright- Patterson 
AFB.  Ohio  Ufe  Support  System  Program  Office 

INTEGRATION  OF  PROTECTION  AGAINST  CHEMICAL 
WARFARE  AGENTS  WITH  AIRCREW  PERSONAL  EQUIP¬ 
MENT 

John  J  McCambndge  and  Charles  H  Leone  In  AGARO 
Maintenance  of  Air  Operations  While  Under  Attack  with  Chem 
Agents  Sep  1979  3  p  (For  primary  document  see  N80- 14728 
05-54) 

Avail  NTIS  HC  A04/MF  A01 

Protection  of  the  aircrew  member  through  personal  equipment 
is  a  concept  which  assumes  that  such  protection  can  not  be 
provided  in  any  other  way  Current  efforts  to  incorporate  chemical 
defensive  capabilities  into  protective  equipment  for  the  eyes, 
respiratory  system,  body,  hands,  and  feet  are  described 
Integration  of  chemical  agent  protection  into  life  support  systems 
on  a  superior  plane  would  eliminate  the  need  for  providing 
protection  through  personal  equipment  -  a  shirt  sleeve  environ¬ 
ment.  so  to  speak  Such  a  concept  would  require  protection  of 
the  cockpit  interior  at  all  times  from  the  introduction  of  chemical 
agents  and  would  require  the  effective  filtration  of  influent  air 
by  the  environmental  control  systems  ARH 

NSO-14738#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

SURVEY  OF  METHODS  TO  ASSESS  WORKLOAD 

Bryce  0.  Hartman,  ed  (School  of  Aerospace  Med  )  and  Richard 
E  McKenzie,  ed.  (School  of  Aerospace  Med)  Aug  1979 
1 60  p  refs 

(AGARD-AG-246;  ISBN-92  835-1332-0)  Avail  NTIS 
HC  A08/MF  A01 

Methods  of  measuring  aircrew  workload  are  reviewed  The 
methods  reviewed  include  areas  of  systems  design  engineering, 
operations  research,  the  behavioral  sciences,  aerospace  medicine, 
physiology,  biochemistry,  and  biotechnology  in  general  The 
measurement  domains  include  measures  of  sensory  threshold, 
measures  of  sensory  integration,  cognitive  function  tests,  measures 
of  motor  function,  vigilance,  reaction  time,  psychophysiologic 
responses,  and  physiologic  and  biochemical  changes  For  individual 
titles,  see  N80- 14740  through  N80- 14758 


N80-14740#  Gartner  (Walter  B  )  and  Murphy  (Miles  R  ).  Menlo 
Park.  Calif. 

CONCEPTS  OF  WORKLOAD 

Walter  B.  Gartner  and  Miles  R  Murphy  In  AGARD  Surv  of 
Methods  to  Assess  Workload  Aug.  1979  p  1-2  refs  (For 
primary  document  see  N80- 14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

A  summary  of  the  attempts  made  to  quantify  the  workload 
imposed  on  a  pilot  by  a  particular  aircraft  design  or  operational 
procedure,  or  to  access  the  effects  of  fatigue  upon  system 
performance  are  discussed  in  regard  to  the  more  precise 
specification  of  workload  and  fatigue  concepts  and  to  the  adequacy 
of  assessment  criteria  and  techniques  The  principle  unresolved 
issues  in  conceptualizing  and  measuring  pilot  workload  and  fatigue 
are  addressed  The  conception  of  workload  is  divided  into  three 
functionally  related  components  (1)  input  load.  (2)  operator  effort, 
and  (3)  work  result.  A  W  H 

N80-14741#  Gartner  (Walter  B  )  and  Murphy  (Miles  R  ).  Menlo 
Park.  Calif 

CONCEPTS  OF  FATIGUE 

Walter  B  Gartner  and  Miles  R  Murphy  In  AGARD  Surv  of 
Methods  to  Assess  Workload  Aug  1979  p  3-5  refs  (For 
primary  document  see  N80- 14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

A  survey  of  the  concepts  of  pilot  fatigue  is  reviewed  The 
problem  in  defining  the  concept  of  fatigue  and  dealing  effectively 
with  fatigue  is  discussed  Factors  such  as  task  demands  or 
protracted  effort  toward  fatigue  are  investigated  Factors  such 


as  individual  differences  in  personality,  motivation,  physical  fitness 
and  life  style  are  considered  in  the  investigation  A  W  H 

NSO- 14742#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Crew  Technology  Div 

CONCEPTS  OF  STRESS 

Richard  E  McKenzie  In  AGARD  Surv  of  Methods  to  Assess 
Workload  Aug  1979  p  7-9  refs  (For  primary  document  see 
N80  14739  05  54) 

Avail  NTIS  HC  A08/MF  A01 

A  survey  of  studies  on  the  concept  of  stress  from  flight 
fatigue  is  presented  The  physiological  and  psychological  factors 
resulting  from  stress  are  examined  Relaxation  as  an  adaptive 
response  to  stress  is  discussed  The  use  of  biofeedback  as  an 
adaptive  strategy  for  stress  is  studied  A.W  H 

N *0  1 4743#  Italian  Air  Force  Medical  Service  H  Q  .  Rome 

SOME  CONSIDERATIONS  CONCERNING  METHOOS  TO 
EVALUATE  ANO  ASSESS  WORKLOAD  IN  AIRCRAFT 
PILOTS 

Gaetano  Rotondo  In  AGARD  Surv  of  Methods  to  Assess 
Workload  Aug.  1979  p  11-12  refs  (For  primary  document 
see  N80  14739  05  54) 

Avail  NTIS  HC  A08/MF  A01 

Methods  for  analyzing  the  various  stressing  and  fatiguing 
factors  that  act  on  the  body  and  psyche  of  aircrafts'  pilots  during 
their  specific  activity  are  examined  The  variations  in  the  urinary 
excretion  of  corticosteroids  and  especially  catecholamine  during 
stress  and  fatigue  are  discussed  A  W  H 

N80- 14744#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Crew  Technology  Div 

PHYSIOLOGIC  ASPECTS  OF  WORKLOAD /FATIGUE/ 
STRESS 

Layne  P.  Perelli  In  AGARD  Surv  of  Methods  to  Assess  Workload 
Aug  1979  p  13-16  refs  (For  primary  document  see  N80- 14739 
05-54) 

Avail  NTIS  HC  A08/MF  A01 

The  physiological  mechanisms  of  the  aircraft  pilot  reacting 
to  the  effects  of  workload,  the  effects  of  fatigue,  or  the  effects 
of  stress  are  described  The  long  term  physiological  indicators 
of  stress,  workload  and  fatigue  recovered  from  pilots  and  measured 
as  urinary  metabolites  are  examined  The  cardiac  activity  indicators, 
heart  rate  and  heart  rate  variability,  are  discussed  as  a  tool  in 
evaluating  pilot  workload  A  W  H 

N80- 14746#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
Crew  Technology  Div. 

SOME  INSIGHTS  RELATIVE  TO  THE  MAN-MACHINE 
SYSTEM :  AN  OVERVIEW  OF  TEN  YEARS  OF  RESEARCH 

Richard  E.  McKenzie  and  Bryce  0  Hartman  In  AGARD  Surv 
of  Methods  to  Assess  Workload  Aug  1979  p  17-18  refs 
(For  primary  document  see  N80- 14739  05*54) 

Avail  NTIS  HC  A08/MF  A01 

The  operator  skills  and  the  specific  tasks  involved  in  current 
operational  aircraft,  airborne  weapons  systems,  and  space  systems 
are  discussed  in  relation  to  pilot  performance  The  effects  of 
fatigue  and/or  stress  upon  the  pilot  operating  the  systems  are 
reviewed  through  past  research  methods.  The  relationship  between 
information  processing  ability  and  aircrew  performance  is 
examined  AWH. 

N80- 14746#  Virginia  Polytechnic  Inst  and  State  Umv. 
Blacksburg 

AIRCREW  WORKLOAD  ASSESSMENT  TECHNIQUES 

Walter  W  Wierwille.  Robert  C  Williges.  and  Samuel  G  Schiflett 
(NATC.  Patuxent  River.  Md.)  In  AGARD  Surv  of  Methods  to 
Assess  Workload  Aug  1979  p  19-54  refs  (For  primary  document 
see  N80-14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

A  classification  scheme  is  presented  which  summarizes  a 
survey  and  analysis  of  aircrew  workload  assessment  techniques 
relevant  to  inflight  test  and  evaluation  considerations  Two 
dimensions  consisting  of  universal  operator  behaviors  and 
workload  assessment  methodologies  were  used  in  the  classifica¬ 
tion  scheme  The  universal  operator  behaviors  were  classified 
into  categories  including  perceptual,  mediational.  communication, 
and  motor  processes:  whereas  the  workload  assessment 
methodologies  were  cataloged  under  the  general  categories  of 
subjective  opinion,  spare  mental  capacity,  primary  task,  and 
physiological  measures  An  applicability  matrix  based  on  this 
classification  scheme  is  presented  which  summarizes  existing 
research  on  workload  assessment  methodologies  Procedures  are 
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described  whereby  this  matrix  is  used  as  a  guide  for  selecting 
candidate  aircrew  workload  assessment  measures  for  inflight 
evaluation  A  brief  overview  of  the  various  workload  assessment 
techniques  is  presented  along  with  a  set  of  critical  criteria  that 
need  to  be  considered  in  evaluating  the  feasibility  of  these 
measures  for  inflight  environments  A  W  H 

NSO- 14747#  Air  Force  Systems  Command.  Wright- Patterson 
AFB.  Ohio  Human  Engineering  Div 

WORKLOAD  ASSESSMENT  METHODOLOGY  DEVELOP 
MENT 

Billy  M  Crawford  In  AGARD  Surv  of  Methods  to  Assess 
Workload  Aug  1979  p  55-67  refs  (For  primary  document 
see  N80- 14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

The  development  of  a  method  to  determine  efficient  crew 
compositions,  appropriate  assignments  of  duties  and  responsibili¬ 
ties  to  crew  members,  and  effective  allocations  of  functions  and 
tasks  among  men.  machines  and  computers  is  discussed  The 
use  of  the  method  to  identify  the  critical  periods  m  a  task  or 
mission  during  which  the  operator's  performance  is  particularly 
prone  to  degradation  or  failure  because  of  work  overload  stress 
is  examined  Emphasis  is  placed  on  man  computer  interactions 
and  information  processing/ decision  making  functions  which  are 
not  adequately  accounted  for  by  conventional  human  performance 
metrics,  task  analysis,  time  and  motion,  and  time  line  methods 

A.W.H. 

N80- 14748#  School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
QUANTITATIVE  MILITARY  WORKLOAD  ANALYSIS 

Richard  A.  Albanese  In  AGARD  Surv  of  Methods  to  Assess 
Workload  Aug.  1979  p  69-71  refs  (For  primary  document 
see  N80- 14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

A  method  of  tradeoff  analysis  as  applied  to  workload  analysis 
in  the  military  environment  is  discussed.  It  is  suggested  that 
workload  studies  be  performed  in  a  tradeoff  setting  which  allows 
the  analyst  to  estimate  the  return  on  investment  he  has  earned 
through  his  proposed  system  modifications  The  methodologies 
described  employ  mathematical  modeling  techniques,  and  it  is 
reinforced  that  these  techniques  are  an  adjunct  to.  and  not  a 
replacement  of.  more  traditional  methods  of  workload  analysis 

K  L 

N80  14749#  Army  Aeromedical  Research  lab  .  Fort  Rucker. 
Ala 

VISUAL  PERFORMANCE:  A  METHOD  TO  ASSESS 
WORKLOAD  IN  THE  FLIGHT  ENVIRONMENT 

R.  Simmons.  M  Sanders,  and  K.  Kimball  In  AGARD  Surv.  of 
Methods  to  Assess  Workload  Aug  1979  p  73-81  refs  (For 
primary  document  see  N80- 14739  05-54) 

Avail:  NTIS  HC  A08/MF  A01 

A  method  of  assessing  the  workload  requirements  imposed 
on  the  visual  system  is  discussed  The  results  suggest  that  the 
theory  is  a  valuable  tool  in  testing  and  determining  what  the 
visual  workload  level  should  be  for  combat  proficient  pilots,  how 
long  pilots  with  varying  degrees  of  proficiency  should  be 
expected  to  fly  in  the  combat  environment,  and  aircraft  design 
requirements  (such  as  stability)  to  reduce  the  onset  of  fatigue - 
induced  errors.  Additionally,  the  theory  can  be  utilized  to  test 
and  determine  varying  mission  related  workload,  as  well  as  the 
workload  required  by  special  equipment  such  as  the  night  vision 
goggles,  navigation  equipment,  and  experimental  flight  displays 

K  L 

N 80- 147 BO#  Royal  Aircraft  Establishment.  Bedford  (England) 
HANDUNG  QUALITIES.  WORKLOAD  AND  HEART  RATE 

Alan  H  Roscoe  In  AGARD  Surv.  of  Methods  to  Assess  Workload 
Aug.  1979  p  83-91  refs  (For  primary  document  see  N80- 14739 
05-54) 

Avail  NTIS  HC  A08/MF  A01 

Examples  are  given  of  the  use  of  heart  rates  to  augment 
pilots’  opinions  of  handling  and  workload  during  vanous  flight 
trials  It  is  shown  that  this  technique  gives  reasonably  good 
indications  of  the  workload  generated  by  particular  handling 
qualities  Raw  data  in  the  form  of  beat-to-beat  heart  rate  are 
invaluable  for  revealing  rapid  and  short  duration  changes  in 
handling  qualities  which  affect  workload  K  L 

N80  14761#  Office  of  Naval  Research.  Arlington.  Va 

BRAIN  WAVES  AND  THE  ENHANCEMENT  OF  PILOT 
PERFORMANCE 

G  H  Lawrence  In  AGARD  Surv  of  Methods  to  Assess  Workload 
Aug  1979  p  93  - 102  refs  (For  primary  document  see  N80- 14739 
05  54) 

Avail  NTIS  HC  A08/MF  A01 


Aspects  of  brain  wave  research  and  brain -behavior  re¬ 
lationships  that  are  potentially  useful  in  simulated  aircraft  craw 
stations  are  discussed  A  pilot  performance  research  paradigm 
for  studying  the  use  of  brain  waves  is  presented  K  l 

NSO  147B2#  California  Univ  at  Los  Angeles  Dept  of 
Psychology 

PUPILLOMETRIC  METHODS  OF  WORKLOAD  EVALUA 
TION:  PRESENT  STATUS  AND  FUTURE  POSSIBILITIES 

Jackson  Beatty  In  AGARD  Surv  of  Methods  to  Assess  Workload 
Aug  1979  p  103-109  refs  (For  primary  document  see 
N80-  14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

The  use  of  pupillometric  measures  m  the  evaluation  of  pilot 
workload  is  discussed  The  innervation  of  the  pupil  is  described 
with  respect  to  its  connections  with  brainstem  activation  systems 
Modern  methods  for  pupillometric  measurement  are  described 
and  a  series  of  experiments  describing  pupillary  response  m  a 
variety  of  information  processing  tasks  is  reviewed  K  L 

N BO- 14753#  Dunlap  and  Associates.  Inc  .  La  Jolla.  Calif 

AIRCREW  PERFORMANCE  RESEARCH  OPPORTUNITIES 
USING  THE  AIR  COMBAT  MANEUVERING  RANGE 
(ACMR) 

Clyde  A.  Bnctson  and  Anthony  P.  Gavarelli  In  AGARD  Surv 
of  Methods  to  Assess  Workload  Aug  1979  p  111-113  refs 
(For  primary  document  see  N80- 14739  05-54) 

(Contract  N61339-77-C-0167) 

Avail:  NTIS  HC  A08/MF  A01 

Three  years  of  aircrew  performance  measurement  using  the 
Navy’s  ACMR  are  presented  as  evidence  of  ACMR's  research 
potential  Performance  assessment  methods  used  to  evaluate  pilot 
proficiency  are  described  The  aircrew  assessment  methods  are 
used  to  identify  squadron  performance  differences,  evaluate 
competitive  exercises,  and  provide  diagnostic  training  feedback 
to  operational  users.  The  use  of  continuously  recorded  quantitative 
measures  from  systems  such  as  ACMR  should  stimulate  more 
aircrew  performance  field  research  ideas  The  availability  of 
objective  performance  criteria  promises  to  be  of  substantial  benefit 
to  both  the  operational  user  and  the  research  community  in 
such  areas  as  pilot  selection  and  training,  fleet  combat  readi¬ 
ness.  and  pilot  workload  and  stress  K  L. 

N BO-14754#  Royal  Air  Force  Inst  of  Aviation  Medicine. 
Farnborough  (England). 

SPEECH  PATTERNS  AND  AIRCREW  WORKLOAO 

R.  Cannings  In  AGARD  Surv  of  Methods  to  Assess  Workload 
Aug  1979  p  115-127  refs  (For  primary  document  see 
N80- 14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

Research  into  the  use  of  speech  patterns  for  workload 
analysis  is  reviewed  in  terms  of  a  simple  speech  production 
model.  The  applications  of  analysts  techniques  are  considered 

K  l 

NSO  14755#  National  Aviation  Facilities  Experimental  Center. 
Atlantic  City.  N.  J 

AN  EXPLORATORY  STUOY  OF  PSYCHOPHYSIOLOGICAL 
MEASUREMENTS  AS  INDICATORS  OF  AIR  TRAFFIC 
CONTROL  SECTOR  WORKLOAD 

Richard  E  McKenzie.  Edward  P  Buckley,  and  Kinako  Sarianis 
In  AGARD  Surv  of  Methods  to  Assess  Workload  Aug  1979 
p  129-133  refs  (For  primary  document  see  N80- 14739  05-54) 
Avail  NTIS  HC  A08/MF  A01 

The  possibility  of  relating  physiological  measures  to  some 
aspects  of  the  controller’s  task  (le  traffic  density  and  the 
occurrence  of  aircraft  conflicts)  was  explored  It  was  found  that 
galvanic  skin  response  changes  in  the  subjects  were  more 
detectable  using  variations  in  measured  amplitude  as  compared 
to  frequency  of  galvanic  skin  response  changes  K  L 

NSO- 14756#  National  Aviation  Facilities  Experimental  Center. 
Atlantic  City.  N  J 

INDIVIDUAL  AND  SYSTEM  PERFORMANCE  INDICES  FOR 
THE  AIR  TRAFFIC  CONTROL  SYSTEM 

Edward  P  Buckley.  William  F  OConnor.  and  Tom  Beebe  In 
AGARD  Surv  of  Methods  to  Assess  Workload  Aug  1979 
p  135-136  (For  primary  document  see  NSO- 14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

The  relationships  between  field  air  traffic  controller  perform¬ 
ance  indices  and  system  performance  measures  were  examined. 
Performance  criteria  developed  within  the  controller's  home  fecility 
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where  he  controlled  live  traffic.  and  with  •  specialty  designed 
monvUim  with  simulated  traffic  wara  used  X  L 


NRO-147S7f  Civil  Aeromadicel  Inat .  Oklahoma  City  Okla 
AwaUM  niwmhuiK  Lib 

WORKLOAO  AMO  tTMM  IN  AIM  TRAFFIC  CONTROL 
HRS 

Cad  E.  Mahon  M  AGARO  Surv  ol  Mathoda  to  Aaaaaa  Workload 
Aug  1979  p  137-144  rala  (For  primary  documant  aaa 
NMO- 14739  06-641 
Avail  NTIS  HC  A09/MF  A01 

Data  collected  at  14  air  traffic  control  facilities  ragarding 
air  traffic  controller  (ATCS)  workload  and  urinary  atraaa  Indicator 
hormone  alteration  ia  rewawsd  The  data  ahow  a  significant 
ralationahip  batwaan  objective  workload  maaauraa  (radio 
tranamiaaion  tuna  and  traffic  countal  and  indanaa  of  catecholamine 
axe  ration  Moan  apinaphnna  alteration  by  ATCS’a  at  aix  air 
traffic  control  towaia.  ranging  from  vary  low  to  vary  high  traffic 
denehy.  waa  significantly  (ff  -  0  86)  rtltttd  to  annual  traffic 
count*  at  thoaa  tower*  Tha  aympatho-adranomadullary  ixt*  that 
prepares  tha  organiam  for  fight  or  flight  ia  applicable  to  ATCS  * 
Tha  quaation  of  undarload.  optimum  load,  and  overload  ia 
discussed  XL 


N90-147M#  School  of  Aaroepace  Modicina.  Brook*  AFB.  Tax. 
Cf  me  Tachnoioov  Dtv 

A9S19BMENT  CORRELATES  OF  WORKLOAD  AND 
PERFORMANCE 

Richard  E  McKanzia  In  AGARO  Surv.  of  Mathoda  to  Aaaaaa 
Workload  Aug.  1979  p  145-161  raf*  (For  primary  documant 
aaa  NSO- 14739  05-54) 

Avail  NTIS  HC  A08/MF  A01 

Psychological,  physiological,  atraaa.  and  cantral  narvous 
system  corralataa  of  aasaasmant  that  may  help  in  maaauring 
and  aaaaaaing  human  workload  and  performance  are  r  avia  wad 
Psychophyaiolopicsl  monitoring  of  cantral  narvous  function  is 
dtac-isaed.  KL 


of  new  weapon  systems  are  discussed  in  terms  of  the  use  of 
simulation  JMS 
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N80- 19809#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

MODELING  AND  SIMULATION  OF  AVIONICS  SYSTEMS 
AND  COMMAND.  CONTROL  AND  COMMUNICATIONS 
SYSTEMS 

Jan  1980  553  p  refs  Presented  at  the  Meeting  of  the 

Avionics  Panel.  Pans.  15-19  Oct  1979 

(AGARD  CP  268  ISBN  92-835-0255  8)  Avail  NTIS 
HC  A24/MF  A01 

Simulation  techniques  and  their  applications  to  avionics  and 
command,  control,  and  communication  systems  associated  with 
airborne  operations  are  addressed  Modeling  methodology, 
experimentation,  validation  and  applications  are  covered 
Emphasis  is  on  avionics  and  airborne  command  and  control, 
including  the  range  from  large  scale  force -effectiveness  and  air 
defense  simulations  through  flight  simulators  and  real  time  avionics 
simulations  For  individual  titles,  see  N80-19810  through 
N80  19347 

N80  1  9810#  Syracuse  Univ.  N  Y  Dept  of  Industrial 
Engineering  and  Operations  Research 

AN  INTRODUCTION  TO  THE  SELECTION  AND  USE  OF 
SIMULATION  LANGUAGES 

Robert  G  Sargent  In  AGARD  Modeling  and  Simulation  of 
Avionics  Systems  and  Command.  Control  and  Commun  Jan 
1980  4  p  refs  (For  primary  document  see  N80  19809  10  59) 
Avail  NTIS  HC  A24/MF  A01 

An  introduction  to  the  selection  and  use  of  simulation 
languages  for  digital  computers  is  given  The  topics  discussed 
are  the  hierarchy  of  computer  languages  and  their  relationship 
to  simulation,  the  advantages  and  disadvantages  of  using 
simulation  languages,  the  factors  to  consider  in  selecting 
simulation  languages  for  an  organization  and  a  language  for 
solving  a  specific  problem,  some  characteristics  of  the  simulation 
languages  GASP.  GPSS.  SIMSCRIPT.  SIMULA,  and  SLAM  and 
future  developments  in  simulation  languages  The  emphasis  is 
on  discrete  and  combined  simulation  languages  JMS 


N80  19811#  Syracuse  Univ.  N  Y  Dept  of  Industrial 
Engineering  and  Operations  Research 

AN  INTRODUCTION  TO  STATISTICAL  ANALYSIS  OF 
SIMULATION  OUTPUT  DATA 

Robert  G  Sargent  In  AGARD  Modeling  and  Simulation  of 
Avionics  Systems  and  Command.  Control  and  Commun  Jan 
1980  13  p  refs  Presented  at  the  ACM  1976  Symp  on  the 

Simulation  of  Computer  Systems  (For  primary  document  see 
N80  19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

Point  and  interval  estimates  (confidence  intervals)  of  means 
for  both  terminal  and  steady  state  simulations  are  considered 
The  simple  methods  of  replication,  batch  means,  and  regenerative 
cycles  are  presented  in  detail  and  applied  to  a  model  of  a  simple 
time  shared  computer  system  to  illustrate  their  use  A  brief 
discussion  is  included  on  sequential  procedures  and  time  series 
methods  for  obtaining  these  estimates  The  advantages  and 
disadvantages  of  the  various  methods  are  given,  including  specific 
recommendations  as  to  when  certain  methods  might  be  used 

JMS 

N80- 19812#  Industrieanfagen  Betriebsgesellschaft  mbH. 
Oitobrunn  (West  Germany) 

REMARKS  ON  SIMULATION  OBJECTIVES  AREAS  OF 
USE/POSSIBILITIES/ LIMITATIONS  AN  OVERVIEW 

Hans  M  Franke  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command.  Control  and  Commun  Jan  1980 
27  p  refs  (For  primary  document  see  N80  19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

An  overview  of  the  extensive  application  of  computerized 
simulation  to  the  study  of  flight  mechanics  is  presented  with 
special  interest  given  to  avionics  and  command  and  control  and 
communication  Areas  of  use  of  simulation  covered  include  the 
field  of  research,  planning  pre  design  assessment,  and  feasibility 
the  development  phase  testing,  and  the  training  simulator 
Systems  analysis  and  systems  engineering  activities  in  the  planning 


N80-19813#  Department  of  the  Air  Force.  Washington.  DC 
Tactical  Systems  Div 

REPRESENTING  HUMAN  THOUGHT  AND  RESPONSE  IN 
MILITARY  CONFLICT  SIMULATION  MODELS 

Dennis  K  Leedom  In  AGARD  Modeling  and  Simulation  of 
Avionics  Systems  and  Command.  Control  and  Commun  Jan 
1980  15  p  refs  (For  primary  document  see  N80- 19809  10-59) 
Avail  NTIS  HC  A24/MF  A01 

Conflict  simulation  models  and  the  representation  of  human 
thought  and  response  in  such  models  are  considered  The  ideas 
presented  relate  to  the  modeling  of  conflict  situations  from  single 
combat  unit  level  up  through  theater  force  level  In  particular, 
the  use  of  such  models  for  assessing  the  utility  of  tactical  command 
and  control  (C2)  systems  is  emphasized  JMS 

N80-19814#  General  Research  Corp .  Santa  Barbara  Calif 

VERIFICATION  AND  VALIDATION  OF  AVIONIC  SIMULA¬ 
TIONS 

Sabina  H  Saib  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command.  Control  and  Commun  Jan  1980  6  p 
(For  primary  document  see  N80  19809  10  59) 

Avail  NTIS  HC  A24/MF  A01 

Avionic  simulations  require  verification  and  validation  so  that 
the  simulation  results  can  be  applied  reliably  to  actual  avionic 
systems  Software  design  methods  as  well  as  currently  available 
automated  aids  for  verification  and  validation  are  described 
Revenfication  and  revaluation  of  a  simulation  after  changes  are 
made  is  discussed  Simulations  can  be  designed  for  ease  of 
verification  and  validation  Guidelines  to  show  how  simulation 
software  can  be  developed  with  verification  in  mind  are 
presented  RES 

N80-1981B#  Forschungsmstitut  fuer  Funk  und  Mathematik. 
Werthoven  (West  Germany) 

OBJECTIVES  FOR  BUILDING  AN  EXPERIMENTAL  CCI8 

Ingrid  Hollmde  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command  Control  and  Commun  Jan  1980 
10  p  refs  (For  primary  document  see  N80  19809  10  59) 

Avail  NTIS  HC  A24/MF  AOl 

The  problem  of  integrating  the  command  and  control 
information  systems  (COS)  into  the  C(2)  process  is  presented 
and  feasible  strageties  to  develop  CCISs  are  discussed  An 
experimental  CCIS  the  EMFIS  was  developed  and  was  used  in 
WINTEX/CIMEX  79  to  clarify  the  preconditions  for  the  use  of 
AD P  support  in  the  C(2I  process  The  performance  of  the  EMFIS 
♦s  described  RES 

N80  19816#  I ndust rieanlagen  Betriebsgesellschaft  mbH 
Ottobrunn  (West  Germany) 

SIMULATION  OF  OVERALL  AIR  DEFENSE  COMMAND  AND 
CONTROL 

Remhard  Hutter  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command  Control  and  Commun  Jan  1980 
15  p  refs  (For  primary  document  see  N80  19809  10-59) 

Avail  NTIS  HC  A24/MF  AOl 

A  computer  model  that  quantifies  the  effect  of  early  warning 
and  command  and  control  in  terms  of  active  air  defense  measures 
of  effectiveness  was  developed  The  model  is  described  along 
with  the  mam  technical  and  operational  procedures  which  will 
be  followed  in  air  defense  in  case  of  an  air  attack  The  model 
is  rather  aggregated,  highly  input  oriented,  independent  of  specific 
systems  and  doctrines  and  thus  offers  flexibility  of  application 
to  various  technical  and  operational  questions  The  development 
status  of  other  models  is  discussed  RES 


N80-19817#  Department  of  the  Air  Force.  Washington.  D  C 
Tactical  Systems  Div 

THEATER  AIR  DEFENSE  ENGAGEMENT  SIMULATION 
COMMAND/CONTROL/COMMUNICATIONS  (TADENS 
C(3))  AN  APPROACH  TO  THEATER  AIR  DEFENSE  MODEL/ 
METHODOLOGY  DEVELOPMENT 

Urban  H  D  Lynch  In  AGARD  Modeling  and  Simulation  of 
Avionics  Systems  and  Command.  Control  and  Commun  Jan 
i960  13  p  (For  primary  document  see  N80- 19609  10-59) 

Avail  NTIS  HC  A24/MF  AOl 

The  theater  air  defense  engagement  simulation-command/ 
control /communications  (TADENS-C(3))  is  a  theater  air  defense 
model / methodology  development  whose  goal  is  to  timely  produce 
a  credible,  agreeable,  and  usable'  model /methodology  to  address 
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tactical  (strategic)  theater  air  defense  and  its  associated 
problems/ issues  The  model  development  scope  is  presented 

RE  S 

N80  19818#  Shape  Technical  Center.  The  Hague  (Netherlands) 

SIMULATION  OF  AIR  DEFENCE  OPERATIONS  AND 
MULTIPLE  AIR  COMBAT 

H  R  Wilhelm  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command.  Control  and  Common  Jan  1980 
20  p  (For  primary  document  see  N80- 19609  10  59) 

Avail  NTIS  HC  A24/MF  A01 

The  air  defence  system  simulation  model  in  use  at  the  SHAPE 
Technical  Centre  is  described  The  model  comprises  detailed 
submodels  for  airborne  and  ground-based  early  warning  sensors, 
command  and  control  operations,  ground- controlled  intercepts, 
multiple  air  combat  engagements,  and  electronic  countermeasure 
operations  Modifications  in  hand  will  include  the  simulation  of 
surface- to  air  missile  systems  and  will  permit  the  interactive 
running  of  the  model  as  a  one  sided  wargaming  system  with  a 
battle  manager  commanding  and  controlling  his  air  defence  force 
via  graphics  displays  The  computer  configuration  used  in  running 
the  model  is  described  and  also  the  specific  software  methods 
employed  A  three  dimensional  graphics  facility  was  developed 
to  facilitate  the  evolution  and  validation  of  tactics  for  modern 
fighter  aircraft  and  future  missiles  Additional  validation  methods 
were  applied,  such  as  the  correlation  of  model  results  with  live 
flying  trails  A  brief  account  of  past  and  possible  future  applications 
is  presented  R  E  S 

N80- 19819#  NATO  Programming  Centre.  Tongeren  (Belgium) 

SIMULATION  WITHIN  MILITARY  DEFENCE  SYSTEMS  FOR 
TRAINING  AND  EVALUATION 

Hans  Jochen  Wunschmann  In  AGARD  Modeling  and  Simulation 
of  Avionics  Systems  and  Command,  Control  and  Commun  Jan 
1980  14  p  (For  primary  document  see  N80- 19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

The  use  of  simulated  radar  pictures  to  support  war  games 
within  the  NATO  Air  Defense  Ground  Environment  system  is 
discussed  Simulation  hardware  and  software  are  described  along 
with  the  different  phases  of  war  gaming  K  L 

N80-19820#  Institute  of  Aviation  Medicine.  Farnborough 
(England) 

REALTIME  SIMULATION:  AN  INDISPENSABLE  BUT 
OVERUSED  EVALUATION  TECHIQUE 

V  David  Hopkm  and  A  J  McCJumpba  In  AGARD  Modeling 
and  Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun  Jan  1980  0  p  refs  (For  primary  document  see 

N80  19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

Real  time  simulation  is  evaluated  in  relation  to  large  man 
machine  systems,  particulary  air  traffic  control  systems  The 
limitations  to  using  real  time  simulation  to  study  computer 
assistance,  system  capacity,  workloads,  stress,  boredom,  and 
altitudes  are  discussed  K  L 

N80-19821#  Elektromk  System  GmbH.  Munich  (West 
Germany) 

DESIGN  AND  SIMULATION  OF  A  C3  SYSTEM  FOR 
SURVEILLANCE  PURPOSE 

Fran*  Hermann  and  Helmut  Sanders  In  AGARD  Modelling 
and  Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun.  Jan.  1980  13  p  refs  (For  primary  document  see 

N80- 19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

Communications,  command,  and  control  problems  associated 
with  the  operation  of  a  surveillance  network  and  weapon  systems 
are  discussed  Tracing  and  allocation  algorithms  are  designed 
and  improved  by  simulating  network  operation  Weapon  system 
operation,  including  coordination  and  target  allocation,  is  also 
simulated  The  system  performance  is  tested  using  radar  derived 
data  *  L 

N90- 19822#  Royal  Signals  and  Radar  Establishment.  Malvern 
(England) 

8IMBOX:  A  GENERAL  PURPOSE  DEFENSE  SYSTEMS 
SIMULATOR 

B  Davy  In  AGARD  Modeling  and  Simulation  of  Avionics  Systems 
and  Command  Control  and  Commun  Jan  1980  8  p  (For 

primary  document  see  N80- 19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

A  simulation  tool  of  sufficient  flexibility  to  meet  the  simulation 
requirements  of  a  variety  of  systems  is  presented  The  design 


principles  of  SIMBOX  are  discussed  and  its  use  m  assessing 
radar  performance,  tracking  algorithms,  and  data  handling  systems 
is  illustrated  K  l 

N80-19823#  Mitre  Corp .  Bedford.  Mass 

THE  APPLICATION  OF  MODELING  AND  SIMULATION  TO 
THE  DEVELOPMENT  OF  THE  E-3A 

A  R  Shanahan  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command  Control  and  Commun  Jan  1980 
14  p  (For  primary  document  see  N80- 19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

The  role  of  modelling  and  simulation  m  developing  an 
airborne  radar,  communications,  and  command-control  system  is 
discussed  The  modelling  diversity  required  during  different  stages 
of  system  development  is  emphasized  K  L 

N80- 19824#  Analytic  Sciences  Corp.  Reading.  Mass 

E-3A  NAVIGATIONAL  COMPUTER  SYSTEM  REAL  TIME 
ENVIRONMENTAL  SIMULATOR 

Richard  D  Heaiy  and  Samuel  Newman  In  AGARD  Modeling 
and  Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun  Jan  1980  8  p  refs  Prepared  in  cooperation  with 
NADC.  Warminster.  Pa  (For  primary  document  see  N80  19809 
10-59) 

(Contract  N62269  79-C  0020) 

Avail  NTIS  HC  A24/MF  A01 

A  software  life-cycle  support  facility  under  development  for 
the  E-3A  navigational  computer  system  includes  a  real-time 
environmental  simulator  which  is  used  to  simulate  both  E  3A 
avionics  and  the  operational  environment  so  that  software 
problems  with  the  included  AN/ARN  120  Omega  Navigation 
Equipment  (ONE)  can  be  investigated  and  that  the  impact  of 
software  changes  can  be  assessed  by  a  simulated  mission  refly 
The  environmental  simulator  is  a  hybrid  system  hosted  in  two 
digital  computers  connected  by  a  specially  designed  real-time 
digital  data  link  Real-time  simulation  software  performs  two 
distinct  functions  provides  computer-controlled  analog  and 
digital  input  data  to  the  ONE  and  respond  to  ONE  guidance 
outputs,  and  provides  truth-model  aircraft  data  which  can  be 
used  as  a  precision  navigation  reference  Preliminary  experience 
related  to  the  design  and  construction  of  the  environmental 
simulator  for  the  software  life  cycle  support  facility  <s  presented 
some  of  the  practical  problems  encountered  in  developing  the 
simulator  are  described,  interim  resolution  and  potential  long  term 
solutions  and  current  status  are  discussed  Particular  emphasis 
is  placed  on  describing  procedures  used  for  implementing  the 
simulator  development  guidelines  maximum  flexibility  and 
minimum  essential  design  A  R  H 

N80- 19826#  Boeing  Aerospace  Co.  Seattle.  Wash 
A  JTIOS  PERFORMANCE  MODEL  FOR  THE  E-3A 
James  G  Taylor  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command.  Control  and  Commun  Jan  1980 
13  p  refs  (For  primary  document  see  N80  19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

The  communications  link  performance  model  developed  to 
predict  performance  of  joint  tactical  information  distribution  system 
(JTIOS)  links  between  the  E-3A  and  other  aircraft  and  ground 
stations  is  described  The  JTIDS  is  a  time  division  multiple  access 
system  operating  in  the  radio  frequency  band  962  to 
1213  MH*  and  employs  spread  spectrum  techniques  The  model 
includes  the  performance  effects  on  the  JTIDS  wideband  frequency 
hopping  receiver  due  to  both  the  F  3A  dual  antenna  system 
and  specular  and  diffuse  multipath  signals.  Laboratory  tests  were 
conducted  which  provided  receiver  performance  data  for  signals 
routed  through  dual  antenna  and  multipath  simulators  This 
simulator  approach  was  also  used  in  similar  tests  conducted  by 
SHAPE  Technical  Centre  for  NATO  The  results  were  essentially 
identical  m  the  two  test  programs  A  flight  test  program  was 
conducted  which  validated  the  link  performance  model  This 
validated  model  has  greatly  reduced  costly  E  3 A  flight  testing 
and  has  provided  predictions  of  JTIDS  performance  over  a  variety 
of  communication  link  scenarios  and  flight  conditions  Author 


N80  19828#  Marconi  Space  and  Defence  Systems  Ltd .  Hillend 
(Scotland) 

A  MISSION  TRAINING  SIMULATOR  FOR  THE  NIMROD 
MR  MK  2  AND  SOME  ASPECTS  OF  THE  DERIVATION 
AND  VERIFICATION  OF  ITS  SYSTEM  MODELS 

K  Wells  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command.  Control  and  Commun  Jan  1980  6  p 
(For  primary  document  see  N80  19809  10  59) 

Avail  NTIS  HC  A24/MF  A01 
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Three  MK  1  simulators  are  undergoing  a  major  avionics 
refit  to  reflect  the  changes  in  the  RAF  s  Nimrod  MR  Mk  2 
This  refit  necessitates  the  modification  to  Mk  2  standard  of  the 
rwo  prime  sensor  systems,  acoustics  and  radar  In  addition,  the 
navigation  and  central  tactical  systems  are  being  updated  The 
modifications  both  to  the  acoustics  and  to  the  radar  are 
discussed  The  definition  of  operations  requirement  and  engineer 
mg  implementation  specifications  for  both  hardware  and  software 
are  described  The  need  to  verify  models  to  reflect  the  continuously 
changing  design  baseline  as  a  result  of  aircraft  development 
and  user  experience  is  discussed  A  R  H 


N80- 19827|  Mitre  Corp  Bedford.  Mass 

application  of  computer  simulations  to  oevel 

OPMENT  OF  NATO  E-3A  AUTOMATIC  TRACK  INITIATION 
ALGORITHMS 

E  S  Alvarez  and  C  J  Sworobowicz  In  AGARD  Modeling 
and  Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun  Jan  1980  2  1  p  (For  primary  document  see  N80  19809 
10  591 

Avail  NTIS  HC  A24/MF  AO  I 

NATO  E  3A  airborne  warning  and  control  system  will  include 
the  capability  to  initiate  tracks  automatically  on  targets  of  interest 
Due  to  the  complex  and  interacting  nature  of  the  automatic 
track  initiation  (ATI)  process,  development  of  a  prototype  ATI 
design  must  rely  heavily  on  Monte  Carlo  computer  simulations 
Adaptable  computer  simulations  were  developed  which  provide 
the  analyst  with  a  versatile  tool  for  evaluation  of  ATI  design 
alternatives  and  performance  sensitivities  Although  the  computer 
simulation  was  used  for  the  E  3A  ATI  problem,  it  also  has  general 
application  to  the  evaluation  of  overall  tracking  performance  for 
the  E  3A  or  for  any  track  while-scan  system  The  ATI  design 
which  evolved  from  this  development  effort  utilizes  a  Kalman 
filter  for  track  smoothing  and  prediction  A  Kalman  filter  not 
only  provides  rapid  and  accurate  determination  of  target  position 
and  velocity,  but  also  provides  estimates  of  tracking  errors  which 
can  be  used  to  advantage  in  the  design  of  optimal  adaptive 
correlation  windows,  maneuver  detection  thresholds,  and  track 
promotion/drop  rules  Simulation  results  show  that  the  ATI  design 
provides  excellent  performance  over  a  wide  range  of  target 
conditions  and  target  environments  A  R  H 


N80  19828#  Defense  Advanced  Research  Projects  Agency 
Arlington,  Va 

AVIATION  TRAINING  USING  VIDEO  DISK  TECHNOLOGY 

Craig  Fields  and  Steven  Levin  In  AGARD  Modeling  and 
Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun  Jan  1980  2p  Prepared  in  cooperation  with  Interactive 
Television  Co  .  Arlington.  Va  (For  primary  document  see 
N80  19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

Video  disks  are  a  new  technology  that  provide  inexpensive 
storage  (65  cent/disk)  and  rapid  access  (as  little  as  1/8  sec) 
to  large  numbers  (54.000  pictures/disk  side)  of  photographs 
For  a  typical  airport,  it  is  possible  to  store  on  a  video  disk 
compressed  movies  showing  all  runway,  take  off.  landing,  circling, 
and  approach  paths  When  such  a  disk  is  viewed  on  a  player 
and  television  controlled  by  a  simple  microprocessor,  the  pilot 
can  vicariously  fly  himself  around  an  airport,  land,  take  off.  taxi 
and  circle  The  pilot  sees  an  image  with  photographic  realism, 
can  choose  ►is  own  path  and  speed  and  can  choose  time  of 
day  or  weather  conditions  for  the  simulation  trip  Such  a  system 
is  one  hundred  times  less  expensive  than  a  conventional  flight 
simulator  Author 


N80- 19829#  Societe  Nationale  Industrielle  Aerospatiale 
Marignane  (France  )  Div  Helicopteres 

DESIGN  OF  A  SIMULATOR  FOR  STUDYING  THE  HELICOP¬ 
TER  8DVEH  (CONCEPTION  O'UN  8IMULATEUR  DE  VOL 
D'ETUDE  POUR  HELICOPTER  SOUEHl 

Jl  Mascle.  G  Catam.  M  Sellier.  and  Jp  Letouzey  In  AGARD 
Modeling  and  Simulation  of  Avionics  Systems  8nd  Command 
Control  and  Commun  Jan  1980  13  p  In  FRENCH  (For 

primary  document  see  N80- 19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

The  conceptual  stages  in  the  design  of  a  flight  simulator 
(SDVEH).  which  will  study  the  specific  problems  m  the  design 
and  flight  operations  of  military  helicopters  are  reported  The 
principle  characteristics  of  the  flight  simulator  are  delineated 
and  points  considered  critical  to  the  development  of  a  helicopter 


program  are  discussed  The  development  and  organization  of 
the  project  are  reported  and  a  preliminary  analysis  of  the  exact 
needs  of  the  SDVEH  are  presented  Transl  by  A  W  H 

N80  19830#  Institute  for  Defense  Analyses.  Arlington  Va 

COST  EFFECTIVENESS  OF  FLIGHT  SIMULATORS  FOR 
MILITARY  TRAINING 

Jesse  Orlansky  and  Joseph  String  In  AGARD  Modeling  and 
Simulation  of  Avionics  Systems  and  Command  Control  and 
Commun  Jan  1980  13  p  refs  (For  primary  document  see 

N80  19809  10  59) 

Avail  NTIS  HC  A24/MF  A01 

The  cost  and  effectiveness  of  flight  simulators  used  for  military 
training  are  evaluated  Recent  cost  data  of  modern  flight  simulators 
are  analyzed  A  comparison  of  the  skills  learned  in  flight  simulators 
and  the  effectiveness  with  which  they  are  performed  in  actual 
flight  versus  the  skills  learned  in  actual  flight  only  is  discussed 
Results  show  that  pilots  trained  in  the  simulators  use  less  flight 
time  to  perform  various  tasks  than  do  those  trained  only  in 
aircraft  A  W  H 

N80  19831#  Le  Materiel  Telephomque.  Trappes  (France) 

USING  A  LANGUAGE  DEVELOPED  FOR  AIRCRAFT 
SIMULATORS  (UTILISATION  O'UN  LANGAGE  EVOLUE 
POUR  LES  SIMULATEURS  D'AVIONS) 

Michel  G  Dreyfus  In  AGARO  Modeling  and  Simulation  of 
Avionics  Systems  and  Command.  Control  and  Commun  Jan 
1980  7  p  In  FRENCH.  ENGLISH  summary  (For  primary  document 
see  N80  19809  10  59) 

Avail  NTIS  HC  A24/MF  A01 

The  advantages  and  disadvantages  of  flight  simulator 
computers  using  assembler  languages  and  simulation  computers 
using  FORTRAN  are  discussed  The  impact  of  each  method  on 
the  analytical  and  programming  methods  employed  at  each  stage 
of  program  writing,  debugging  and  modification  is  reviewed 
The  consequences  of  computing  power  and  memory  capacity 
are  also  discussed  A  W  H 

N80-19832#  Royal  Aircraft  Establishment.  Farnborough 
(England) 

SIMULATION  OF  A  NIGHT  VISION  SYSTEM  FOR  LOW 
LEVEL  HELICOPTER  OPERATIONS 

J  N  Barrett  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command.  Control  and  Commun  Jan  1980 
24  p  (For  primary  document  see  N80- 19809  10  59) 

Avail  NTIS  HC  A24/MF  A01 

The  development  of  night  vision  piloting  aids  to  enable 
helicopters  to  operate  at  low  altitude  by  night  is  discussed  An 
experiment  which  explored  the  problems  and  possibilities  of  a 
helmet  mounted  display  for  such  helicopter  night  piloting  tasks, 
using  real  time  simulation  techniques  is  described  The  develop 
ment  of  the  helicopter  simulation,  and  how  the  various  components 
of  the  proposed  night  vision  system  were  modelled  and 
incorporated  into  the  simulation  are  reported  The  experimental 
design  for  the  trials  and  how  the  limitations  of  the  simulation 
were  taken  into  account  are  discussed  A  W  H 

N80  1  9833#  Institute  for  Defense  Analyses,  Arlington  Va 
Systems  Evaluation  Div 

USE  OF  SIMULATION  IN  THE  EVALUATION  OF  THE  IFFN 
PROCESS 

J  E  Freedman  and  S  H  Starr  In  AGARD  Modeling  and 
Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun  Jan  1980  20  p  ref  (For  primary  document  see 

N80  19809  10  59) 

Avail  NTIS  HC  A24/MF  A01 

A  program  to  evaluate  the  ability  of  the  ISS  to  support  the 
identification  process  in  an  operational  environment  is  described 
The  role  that  modeling  and  simulation  will  play  m  the  evaluation 
is  emphasized  The  types  of  tests  that  are  to  be  employed  to 
accomplish  the  program  objectives  are  discussed  The  primary 
test  vehicle  a  hybrid,  geographically  distributed  testbed  consisting 
of  a  central  simulation  facility,  manned  operational  C  2  systems 
and  manned  mission  simulators,  is  described  The  technical 
requirements  for  the  testbed  are  summarized  and  the  considers 
tions  underlying  their  formulation  are  examined  An  example  of 
a  test  design  that  considers  the  subphase  of  the  program,  where 
a  programmed  airborne  early  warning  aircraft  is  employed  in 
support  of  defensive  counterair  operations,  is  included  A  W  H 

N 80  1 9834#  Industrieanlagen  Betnebsgesellschaft  mbH 
Ottobrunn  (West  Germany) 

AIR  TO  AIR  ENGAGEMENT  SIMULATION 
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Goetz  Wunderlich  and  Roland  Braun  In  AGARD  Modeling  and 
Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun  Jan  1980  14  p  (For  primary  document  see  N80  19809 
10  591 

Avail  NTIS  HC  A24/MF  AOl 

The  development  of  an  air  to  air  engagement  simulation 
multiduel  model  which  considers  the  aircraft  its  avionics. 
armament  and  the  pilots  behavior  is  discussed  The  model  will 
also  consider  the  phase  prior  to  combat  including  the  fighter 
allocation  combat  an  patrol  ground  controlled  intercept  capability, 
influence  of  early  warning  systems,  etc  Assumptions,  problems 
and  applications  of  the  model  are  discussed  AWN 

N  80 19836#  Mitre  Corp  Bedford.  Mass 

THE  MITRE  INTERACTIVE  COMMUNICATIONS  ANALYSIS 
PROGRAM  (MICAP) 

John  M  Ruddy  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command  Control  and  Commun  Jan  1980 
22  p  (For  primary  document  see  N80  19809  10  59) 

Avail  NTIS  HC  A24/MF  AOl 

The  MITRE  interactive  communications  analysis  program 
tMICAP)  a  user  oriented  computer  program  is  described  The 
program  provides  complex  communications  system  performance 
and  cost  analysts  The  program  output  a  graphical  presentation 
of  the  data  permits  system  synthesis  and  modification  through 
rapid  and  easy  system  parameter  iteration  to  obtain  a  desired 
system  performance  measure  The  program  structure  and 
capabilities  include  cost/ performance  tradeoff  analysis  Examples 
of  modeling  and  prediction  of  satellite  communication  performance 
are  presented  Applications  to  cost/ performance  tradeoffs  and 
evaluation  of  architectural  alternatives  are  discussed  A  W  H 

N 80  19836*  Societe  Nationals  Industnelle  Aerospatiale, 

Toulouse  (France) 

NEW  POSSIBILITIES  OFFERED  BY  A  RAOIO  INERTIAL 
HYBRIO  GUIDANCE  SYSTEM  DIGITAL  SIMULATION 
8TUOY  (NOUVELLE8  POSSIBILITIES  OFFERTES  PAR  UN 
SYSTEM E  DE  GUIDAGE  HYBRIDE  RADIO  INERTIEL 
ETUDIE  EN  SIMULATION  NUMERIQUE] 

D  Buisson.  J  Irvoas.  and  J  Grossin  In  AGARD  Modeling  and 
Simulation  of  Avionics  Systems  and  Command  Control  and 
Commun  Jan  1980  25  p  In  FRENCH  ENGLISH 

summary  refs  (For  primary  document  see  N80  19809  10  59) 
Avail  NTIS  HC  A24/MF  AOl 

A  radio  mertiaf  guidance  system  was  studied  to  increase 
the  accuracy  of  aircraft  guidance  along  the  ILS  beams  and  to 
ensure  continuation  of  automatic  landing  in  the  event  of  a  localizer 
transmitter  failure  Developments  in  the  guidance  system  are 
discussed  including  the  detection  of  the  Loc  beam  centerline 
after  an  undetected  failure  in  the  monitoring  of  the  Loc  axis 
alignment  with  the  runway  axis  A  digital  simulation  study  which 
demonstrated  the  system  performance  is  described  A  W  H 

N80- 18837#  British  Aerospace  Aircraft  Group.  Brough  (England) 

THE  ROLE  OF  THE  AIRCRAFT  MOOEL  IN  AVIONIC 
SYSTEMS  SIMULATION 

J  D  Bannister  and  R  Hicks  In  AGARD  Modeling  and  Simulation 
of  Avionics  Systems  and  Command,  Control  and  Commun  Jan 
1980  14  p  refs  (For  primary  document  see  N80- 19809  10-59) 
Avail  NTIS  HC  A24/MF  AOl 

The  relevance  and  use  of  the  aircraft  model  in  avionics  systems 
simulation  is  discussed  The  interaction  between  elements  of 
the  avionic  systems,  the  vehicle  dynamics  and  the  outside  world, 
and  simulation  is  described  The  aircraft  model  is  discussed  to 
indicate  the  choice  to  be  made  in  determining  the  level  of 
complexity  required  to  fulfill  differing  objectives  Aircraft  models 
of  different  types  are  described  Some  algorithms  and  solution 
techniques  are  presented  along  with  an  indication  of  the  limitations 
inherent  in  the  models  Two  contrasting  simulations  are  discussed 
to  show  the  significance  of  the  aircraft  model  in  relation  to  the 
avionic  system  simulation  The  first  example  illustrates  the  use 
of  an  aircraft  model  in  a  GP  computer  simulation  of  the  interception 
of  invading  aircraft  The  second  example  discusses  the  aircraft 
model  used  in  a  pilot  in  the  loop  real  time  simulation  of  the 
avionics  system  for  an  attack  aircraft  In  both  examples  practical 
considerations  are  included  such  as  processor  requirements  and 
simulation  system  architecture  A  W  H 

N80  1983S#  Battelle  Columbus  Labs  .  Ohio 

AVIONICS  EVALUATION  PROGRAM:  SIMULATION 
MOOELS  FOR  THE  EFFECTIVENESS  ANALYSIS  OF 
AVIONICS 

David  Welp.  Ken  Almquist.  and  Larry  Ramey  In  AGARD  Modeling 
and  Simulation  of  Avionics  Systems  and  Command.  Control  and 


Commun  Jan  1980  4  p  Prepared  in  cooperation  with  AFAL 
Wright •  Patterson  AFB.  Ohio  (For  primary  document  see  N80 
19809  10  59) 

Avail  NTIS  HC  A24/M^  AOl 

The  avionics  evaluation  program  (At  P)  a  library  of  seven 
detailed  avionics  performance  assessment  models  all  driven  by 
a  common,  interactive  software  package  is  examined  The  AEP 
provides  an  efficient  means  for  performing  tradeoff  analyses  among 
cost,  reliability,  maintainability  and  performance  of  avionic 
configurations  The  models  are  the  air  to  ground  mission  analysis 
program,  target  acquisition  weapon  delivery  survivability 
communications,  air  to  air  mission  analysis,  and  dogfight  analysis 
Each  modal  is  described  A  W  H 


N  SO  19839#  British  Aerospace  Dynamics  Group  Bristol 
(England) 

SIMULATION  FOR  WHOLE  LIFE  DEVELOPMENT 

R  J  Morrow  and  R  Richards  In  AGARD  Modeling  and  Simulation 
of  Avionics  Systems  and  Command.  Control  and  Commun  Jan 
1980  11  p  refs  (For  primary  document  see  N80  19809  10  59) 
Avail  NTIS  HC  A24/MF  AOl 

A  special  prupose.  real  time  simulator  suitable  for  whole 
life  development  of  complex  avionics  control  systems  is  described 
Software  flexibility,  a  current  equipment  selling  point,  demands 
a  reappraisal  of  previous  equipment  development  procedures 
Problems  with  high  speed  information  handling  will  occur  during 
the  development  of  new  digital  controllers  when  ured  for  command 
and  control.  ESM  and  EW  system  are  discussed  The  need  to 
simulate  those  real  world  factors  that  load  the  information  to 
the  digital  processing  system  under  development  R  C  T 

N80  19840#  Air  Force  Avionics  Lab  .  Wright -Patterson  AFB. 
Ohio 

A  SIMULATION  SUPPORT  SYSTEM.  THE  DEVELOPMENT 
TOOL  FOR  AVIONIC  SYSTEMS  AND  SUBSYSTEMS 

John  C  Ostgaard  In  AGARD  Modeling  and  Simulation  of 
Avionics  Systems  and  Command.  Control  and  Commun  Jan 
1980  11  p  refs  (For  primary  document  see  N80-19809  10-59) 
Avail  NTIS  HC  A24/MF  AOl 

The  simulation  support  facility  required  for  the  development 
and  validation  of  the  digital  avionics  information  system  are 
discussed  The  design  requirements  for  an  integrated  simulation 
support  system  are  given  with  emphasis  on  the  following 
avionic  system  support  prototype  system  software  support 
prototype  system  hardware  support,  engineering  studies. 
maintenance  augmentation,  and  training  assistance  R  C  T 

N80- 19841#  Industrieanlagen- Retnebsgeselischaft  mbH 
Ottobrunn  (West  Germany) 

FIRE  CONTROL  FOR  AIR  TO  AIR  GUNNERY  IN  HIGH 
PERFORMANCE  FIGHTER  AIRCRAFT 

Hans  W  Pongratz  In  AGARD  Modeling  and  Simulation  of 
Avionics  Systems  and  Command.  Control  and  Commun  Jan 
1980  13  p  (For  primary  document  see  N80- 19809  10-59) 

Avail  NTIS  HC  A24/MF  AOl 

A  survey  on  some  of  the  aspects  m  air-to-air  gunnery  inrtiafed 
by  improvements  in  gun  fire  control  are  summarized  The 
simulation  models  used  ir»  the  TKF  simulation  for  gun  fire  control 
and  gun  scoring  are  presented  The  necessary  and  the  possible 
detail  and  accuracy  of  the  implemented  models  is  considered 


NBO*  19842#  Electronique  Marcel  Dassault.  St  Cloud  (France) 

SIMULATION  FOR  INTEGRATION  WITH  OYNAMIC  TESTS 
OF  THE  LOGICAL  ELEMENTS  OF  PRINCIPAL  ONBOARD 
COMPUTERS  (SIMULATEUR  POUR  INTEGRATION  AVEC 
TESTS  DYNAMIQUES  DES  LOG  I  Cl  ELS  DE  CALCULATEURS 
ENTRAUX  EMBARQUES] 

E  Bouthors  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command.  Control  and  Commun  Jan  1980 
1 1  p  In  FRENCH  (For  primary  document  see  N80- 19809  10-59) 
Avail  NTIS  HC  A24/MF  AOl 

A  system  is  described  which  was  designed  to  simulate  the 
environment  of  onboard  computers  and  to  furnish  control  methods 
which  permit  the  adjustment  and  validation  of  logical  elements 
before  the  effective  integration  of  computers  in  real  equipment 
environments  The  essential  characteristics  of  the  system  is  to 
simulate  the  equipment  environments,  not  at  the  level  of  their 
intrinsic  operation,  but  at  that  of  their  interface  with  th®  computer 
in  temporal,  interactive,  and  information  aspects  The  simulation 
is  made  by  the  fusion  of  operator  information  with  information 
registered  on  magnetic  tape  This  latter  information  simulates 
the  different  flight  phases  envisaged  by  tests  while  the  operator 
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information  recreates  in  real  time  the  action  of  the  pilot  and 
equipment  The  possibilities  of  operating  slowly  and  step  by  step 
confer  a  particular  efficiency  to  the  simulation  and  adjustment 
and  validation  of  logical  elements  Transl  by  A  R  H 

N90  19843#  Draper  (Charles  Stark)  Lab  Inc  Cambridge  Mass 
Guidance  and  Navigation  Advanced  Programs  Div 

CRUISE -MISSIUE -CARRIER  NAVIGATION  REQUIRE 
MENTS 

George  T  Schmidt  and  Roy  H  Setterlund  In  AGARD  Modeling 
and  Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun  Jan  1980  10  p  refs  (For  primary  document  see 

N80  19809  10  59) 

(Contract  F33657  ?8  C  0473) 

Avail  NTIS  HC  A24/MF  A01 

The  modeling  simulation  and  performance  predictions  used 
in  determining  aircraft  avionics  and  transfer  alignment  require 
ments  for  a  generic  aircraft  that  would  launch  cruise  missiles 
over  water  a  considerable  distance  from  a  fust  TERCOM  update 
area  are  discussed  The  methodology  used  in  allocating  the 
allowable  navigation  errors  between  the  CM  guidance  system 
and  the  cruise  missile  carrier  aircraft  avionics  system  is  de 
scribed  R  C  T 

N80- 19844#  National  Aerospace  Lab  Amsterdam  (Netherlands) 

A  FLIGHT  SIMULATION  INVESTIGATION  ON  THE  FEASI 
BIUTY  OF  CURVED  APPROACHES  UNDER  MLS  GUtO 
ANCE 

L.  J  J  Erkelens  In  AGARD  Modeling  and  Simulation  of  Avionics 
Systems  and  Command,  Control  and  Commun  Jan  1980 
18  p  refs  (For  primary  document  see  N80- 19809  10-59) 

Avail  NTIS  HC  A24/MF  A01 

A  simulation  investigation  concerning  the  possibilities  of 
executing  laterally  curved  approaches  with  a  wide  body  type  of 
aircraft  m  a  microwave  landing  system  environment  is  described 
The  approach  path  variables  were  final  approach  intercept  altitude 
and  angle  of  the  turn  An  Earth  fixed  circular  segment  connected 
the  straight  preturn  segment  with  the  final  segment  A  flight 
director  operating  in  the  instrument  landing  system  tracking  mode, 
supplied  with  minor  modifications  in  the  roll  bar  drive,  is  used 
as  the  primary  instrument  for  guidance  Additional  provisions 
are  made  to  enable  the  pilot  to  monitor  the  approach  A  total 
number  of  about  450  curved  approaches,  performed  by  three 
pilots,  are  flown  on  the  simulator  under  various  weather 
conditions  In  addition  to  tracking  data,  subjective  information 
(ike  pilot  ratings  and  comments  are  gathered  Curved  approaches, 
with  turn  angles  up  to  180  deg  can  be  carried  out  safely,  provided 
that  the  altitude  at  which  the  turn  is  completed  is  not  less  than 
305  m  (1000  ft)  Special  provisions  are  needed  with  respect  to 
the  flight  director  roll  bar  drive,  in  order  to  achieve  accurate 
tracking  on  the  curved  segment  in  strong  wind  conditions  M  G 

NBO- 19846#  Boston  Univ..  Mass 

MODELING  AND  FLIGHT  SIMULATION  OF  AN  ACTIVE 
CONFIGURED  AIRCRAFT  UNDER  M.L8.  GUIDANCE 

A  Danesi.  S  Smolka.  and  U  Chinappi  In  AGARD  Modeling 
and  Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun.  Jan  1980  16  p  Prepared  in  cooperation  with 

Rome  Univ.  Italy  (For  primary  document  see  N80- 19809  10-59) 
Avail  NTIS  HC  A24/MF  A01 

A  mathematical  formulation  is  presented  to  integrate  the 
differential  equations  modeling  a  vehicle  automatically  guided 
along  a  curvilrnear  trajectory  by  a  microwave  landing  system 
(M.LS)  The  augmented  linear  state  equation,  representing  the 
open  loop  vehicle  M  L  S  observer  system,  is  given  in  standard 
phase  variable  form  in  which  the  altitude  perturbations  from  the 
reference  trajectory  and  numbers  of  its  successive  derivatives 
are  assumed  as  state  variables  involved  in  a  multifeedback  flight 
control  system  The  state  equation  taken  into  consideration  in 
system  modeling  handles  separately  the  transfer  function 
characteristics  polynomial  while  the  dynamical  effects  of  the 
system  zeros  are  included  in  the  algebraic  output  equation  relating 
the  actual  altitude  perturbations  to  the  state  variables  defined, 
in  a  rather  fictitious  fashion,  in  a  state  equation  The  initial 
conditions  to  be  imposed  in  the  integration  process  must  be 
consistent  with  the  physical  initial  conditions  on  the  actual 
trajectory  considered  in  the  problem  at  hand  and  for  that  purpose 
mathematical  solution  to  the  problem  of  transforming  the  initial 
conditions  imposed  on  the  physical  state  variables  to  the 
correspondent  fictitious  ones,  is  advanced  M  G 


N80-19848#  Naval  Air  Development  Center.  Warminster.  Pa 

MODELING  THE  HUMAN  OPERATOR:  APPLICATIONS  TO 


SYSTEM  COST  EFFECTIVENESS 

Norman  E  Lane.  Mefvm  I  Strieb  (Analytics.  Inc  .  Willow  Grove. 
Pa.),  and  Walter  Leyland  In  AGARD  Modeling  and  Simulation 
of  Avionics  Systems  and  Command.  Control  and  Commun  Jan 
1980  13  p  refs  (For  primary  document  see  N80  19809  10-59) 
Avail  NTIS  HC  A24/MF  A01 

A  technique  for  predicting  system  effectiveness  which  includes 
a  consideration  of  realistic  operator/system  interactions  i$ 
described  Operator  interface  cost  effectiveness  analysis  (OlCEA) 
combines  system  modeling  with  cost  projections  to  evaluate  the 
cost  benefits  of  alternative  proposed  designs  within  appropriate 
mission  contexts  Major  avionics  variables  are  integrated  into  a 
cohesive  approach  which  simulates  hardware  and  software 
functions  and  the  performance  of  an  operator  interacting  with 
these  components,  using  a  model  called  the  human  operator 
simulator  OlCEA  allows  for  systematic  variation  of  key  factors 
that  influence  ffectiveness.  including  degree  and  type  of  task 
automation,  equipment  and  human  reliability,  scenarios  and 
tactical  doctrine,  and  operator  characteristics  The  OlCEA 
methodology  is  summarized  and  applications  to  avionics  and 
sensor  improvements  on  a  fixed  wing  antisubmarine  warfare 
platform  are  documented  M  G 

N 80- 19847#  Naval  Air  Development  Center.  Warminster.  Pa 
PREDICTING  FIELD  OF  VIEW  REQUIREMENTS  FOR  VSTOL 
AIRCRAFT  APPROACH  AND  LANDING 

Paul  M  Linton  and  Warren  F  Dement  In  AGARD  Modeling 
and  Simulation  of  Avionics  Systems  and  Command.  Control  and 
Commun  Jan.  1980  17  p  refs  Prepared  in  cooperation  with 
Systems  Technology.  Inc .  Mountain  View,  Calif  (For  primary 
document  see  N80  19809  10  59) 

Avail  NTIS  HC  A24/MF  A01 

A  rationale  for  quantitatively  determining  fixed  wmg.  vertical/ 
short  take-off  and  landing  aircraft  field  of  view  requirements  is 
developed  The  interactions  between  human  visual  processes, 
the  vehicle  approach  profile,  and  the  operator  flight  path  control 
performance  are  considered  A  model  specifies  precise  visual 
requirements  for  recovery  aboard  defined  shipboard  pads  or 
forward  sites  M  G 
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Includes  computer  graphics  and  data  processing 
For  components  see  3 7  E/ectron>cs  and  Electrical 
E  ngineer/ng 

N77  18760#  Advisory  Group  for  Aerospace  Research  and 
Development  Pans  iFrance) 

COMPUTER  APPLICATIONS 

I  J  Gabelman  ed  (RADC.  N  Y  I  Feb  1977  87  p  refs 
lAGARD  AR  100  ISBN  92  835  1 237  6)  Avail  NTIS 
HC  A05/MF  AO  t 

Solid  state  technical  developments  and  their  applications  to 
satisfying  NATO  military  requirements  are  described  Author 

N  77  22822#  Advisory  Group  for  Aerospace  Research  and 
Development  Pans  (France) 

MICROPROCESSORS  AND  THEIR  APPLICATIONS 

Mar  1977  159  p  refs 

(AGARD-LS  87  ISBN  92  835  019 1  8)  Avail  NTIS 

HC  A 08/ MF  A0 1 

An  overview  of  the  microprocessor  field  is  provided  that 
surveys  large  integrated  circuit  technology  for  designing 

computer  systems  For  individual  titles  see  N7  7  22823  through 
N77  22832 

N77-22823#  EMI  Electronics  Ltd.  Hayes  (England) 
MICROCOMPUTERS  AND  THEIR  APPLICATIONS 

R  C  Sloan  In  AGARD  Microprocessors  and  Their  Applications 
Mar  1977  2  p  (For  primary  document  see  N77  22822  13  60) 
Avail  NTIS  HC  A08/MF  A01 

The  microprocessor  provides  the  system  designer  with  the 
capability  to  design  a  custon  computer  system  from  a  small 
number  of  low  cost  building  blocks  which  can  be  easily 
interconnected  to  meet  a  particular  requirement  Such  a  system 
has  all  the  advantages  normally  associated  with  LSI  circuits, 
namely  low  volume  and  power  consumption  with  high  reliability 
At  the  present  state  of  development,  however,  the  simple 
microcomputer  is  not  capable  of  matching  the  performance 
obtainable  from  a  minicomputer  and  should  not  be  considered 
as  a  direct  replacement  It  is  primarily  intended  to  provide  either 
a  small  computer  capability  (used  directly  or  as  a  replicated 
element  of  a  distributed  system)  or  as  a  replacement  for  a  hard 
wired  logic  system  Since  the  effective  speed  of  current 
microprocessor  systems  is  slower  than  that  achievable  with  hard 
wired  logic,  this  limits  their  use  to  slower  speed  applications 

Author 

N77-22824#  ERA  Ltd  Leatherhead  'England) 

PROGRAMING  LANGUAGES  ANO  BASIC  PROGRAMMING 
TECHNIQUES 

C  D  Nabavi  In  AGARD  Microprocessors  and  Their  Applications 
Mar  1977  7  p  (For  primary  document  see  N77  22822  13-601 
Avail  NTIS  HC  A08/MF  A01 

Different  categories  of  programming  languages  are  discussed 
in  general  terms  of  their  advantages  and  disadvantages,  and 
their  applicability  to  microprocessor  programming  is  summarized 
The  emphasis  is  more  on  comparing  high  level  versus  low  level 
rather  than  on  comparing  different  languages  at  any  given  level 
Also  considered  are  some  of  the  basic  techniques  used  in 
programming,  and  it  is  shown  how  various  desirable  features  of 
a  program  such  as  clarity,  reliability,  ease  of  writing  etc  can 
be  improved  by  the  use  of  macros,  subroutines  and  other  similar 
techniques  Some  examples  of  how  some  of  the  benefits  of 
structured  programming  can  be  introduced  into  existing  assem 
bier  languages  are  given  Author 

N77  22825#  INTEL  Corp  Ltd  (England) 

MICROCOMPUTER  DESIGN  AND  FUTURE  TRENDS  IN 
MICROCOMPUTER  COMPONENTS 

In  AGARD  Microprocessors  and  Tho*r  Applications  Mar  1977 
9  p  (For  primary  document  see  N77  22822  1 3  60) 

Avail  NTIS  HC  A08/MF  A01 

The  microcomputer  offers  the  engineer  a  quite  dramatic 
decrease  in  cost  and  a  great  increase  in  performance  and 
versatility  The  reasons  for  this  are  obvious,  first,  the  microcomput 
er  is  a  large  scale  integrated  circuit  w’.uch  is  manufactured  using 
mass  production  techniques  which  lead  to  very  low  cost  Second, 
the  microcomputer  is  a  general  purpose  digital  computer  which 
can  provide  a  system  with  a  versatility  which  is  unobtainable 
hy  any  other  means  Read  only  memory  technology  has  developed 


to  such  an  extent  that  very  large  computer  programs  can  be 
housed  in  read  only  memories  which  occupy  just  one  or  two 
inteyrjicd  circuit  chips  It  is  estimated  that  by  1980  about  70% 
of  a  i  digital  applications  will  be  serviced  by  microcomputer 
comK  onents  Author 

N77  22826#  ERA  Ltd  Leatherhead  (England) 
MICROPROCESSOR  SUPPORT  SOFTWARE 

C  D  Nabavi  In  AGARD  Microprocessors  and  Their  Applications 
Mar  1977  13  p  (For  primary  document  see  N77  22822  13  60) 
Avail  NTIS  HC  A08/MF  A01 

The  importance  of  microprocessor  support  software  is  often 
underestimated  by  the  average  microprocessor  user  A  description 
is  given  of  the  support  software  required  to  develop  a  microproces 
sor  based  system  how  it  is  used  and  what  son  of  features  are 
considered  essential  The  programs  covered  in  detail  are  editors, 
assemblers,  macroprocessors,  high  level  languages,  and  debugging 
routines  Several  other  useful  utility  programs  are  briefly 
mentioned  and  the  use  of  simulators  is  also  discussed  Finally 
a  comparison  is  made  of  the  ways  in  which  such  suppon  software 
can  be  run  on  different  systems  such  as  prototyping  units, 
minicomputers,  timesharing  systems  etc  Author 

N77  22827#  Carleton  Umv  Ottawa  (Ontario)  Dept  of 
Electronics 

INTERACTION  BETWEEN  LSI  PROCESS  TECHNOLOGY 
AND  THE  DESIGN  OF  MICROPROCESSOR  SYSTEMS 

Miles  A  Copeland  In  AGARD  Microprocessors  and  Then 
Applications  Mar  1977  15  p  refs  (For  primary  document  see 

N77  22822  13-60) 

Avail  NTIS  HC  A08/MF  A01 

An  overview  of  the  interaction  between  LSI  technology  and 
microprocessors  is  given  that  includes  a  survey  of  the  various 
LSI  processes  and  how  they  relate  to  the  manufacture  of 
microprocessors  The  general  nature  and  significance  of  an  LSI 
process  is  outlined  and  a  description  is  given  of  important  LSI 
technologies  as  well  as  fundamental  LSI  circuits  Also  considered 
are  aspects  of  static  versus  dynamic  logic  and  the  significance 
of  speed/power  product  in  a  LSI  technology  Author 

N77-22828#  INTEL  Corp  Ltd  (England) 
MICROPROCESSORS  IN  PROCESS  CONTROL 

Howard  Kornstein  In  AGARD  Microprocessors  and  Their 
Applications  Mar  1977  8  p  (For  primary  document  see 

N7  7  22822  13-601 
Avail  NTIS  HC  A08 7  MF  A0 1 

The  ready  availability  of  low  cost  digital  computing  elements 
in  the  form  of  microcomputers  is  having  a  significant  effect  on 
process  control  systems  of  all  types  because  they  remove  the 
two  main  disadvantages  of  employing  digital  computers  in  control 
systems  and  introduce  a  few  advantages  of  their  own  These 
include  a  reduction  in  system  cost  improved  reliability  adaptability 
self  diagnosis  and  calibration  freedom  from  drift  interactiveness 
and  improved  communications  between  both  system  and  operator 
and  between  individual  system  elements  Last  and  by  no  means 
least  the  performance  and  characteristics  of  the  system  are 
determined  by  the  software  This  can  easily  be  changed  to  modify 
or  update  the  system  at  any  time  Author 

N77-22829#  Societe  Fiancaise  d  Equipments  pour  la  Navigation 
Aenenne.  Velizy  Villacoublay  (France)  Dept  of  Systems 

THE  USE  OF  MICROPROCESSORS  IN  CIVIL  AVIATION 
DELAYED  FLAP  APPROACH  SYSTEM 

Thuy  Phamduc  and  Daniel  Gruaz  In  AGARD  Microprocessors 
and  Their  Applications  Mar  1977  32  p  In  FRENCH  and 

ENGLISH  (For  primary  document  see  N77  22822  13  60) 

Avail  NTIS  HC  A08/MF  A01 

The  delayed  flap  approach  IDFA)  system  is  a  typical  example 
of  a  function  which  can  be  performed  using  microprocessors  It 
helps  to  improve  the  landing  procedure  f<  r  commercial  aircraft 
by  reducing  noise  and  saving  fuel  It  is  characterized  by  complex 
logic  and  a  calculation  function  which  uses  division  multiplication, 
delays  etc  Author 

N77-22830#  Royal  Signals  and  Radar  Establishment  Malvern 
(England) 

USING  A  MICROPROCESSOR  AS  A  COMPUTER  IN 
TERFACE  CONTROLLER 

F  E  Withers  In  AGARD  Microprocessors  and  Their  Applications 
Mar  197  7  20  p  refs  (For  primary  document  see  N77  22822 

13  60) 

Avail  NTIS  HC  A08/MF  A01 

The  use  of  the  Plessey  MIPROC  as  an  interface  controller 
for  the  Computer  Technology  Ltd  MODULAR  ONE  computer  is 
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described  The  MIPROC  is  used  10  control  graphic  display  units 
equipped  with  rolling  hall  and  keyboard  and  other  peripherals 
The  MODULAR  ONE  can  send  commands  to  the  MIPROC  which 
cause  the  latter  to  take  data  from  the  MODULAR  ONE  store  in 
processor  hesitation  mode  Data  from  two  successive  16  bit  words 
are  assembled  by  the  MIPROC  to  form  a  24  bit  word  which  is 
put  out  to  the  peripherals  on  the  MYRIAD  highways,  together 
with  the  appropriate  control  signals  which  are  generated  by  the 
MIPROC  Interrupt  signals  from  the  peripherals  are  dealt  with 
by  the  MIPROC  which  interrupts  the  MODULAR  ONE  when 
necessary  Programming  of  the  MIPROC  is  in  assembly  code 
During  development  the  MIPROC  was  operated  in  its  prototyping 
system  enabling  easy  debugging  of  the  MIPROC  program  It 
was  found  to  be  possible  to  extend  the  MIPROC  data  bus  and 
control  signals  into  the  MODULAR  ONE  cabinet  A  comparison 
between  this  approach  and  the  alternative  of  using  hard  wired 
logic  is  considered  Author 

N77  22831#  Carleton  Umv  Ottawa  {Ontario!  Dept  of 
Electronics 

INTERACTION  BETWEEN  MICROPROCESSORS  AND 
CUSTOM  LSI 

Miles  A  Copeland  In  AGARD  Microprocessors  and  Their 
Applications  Mar  1977  1  1  p  refs  cv  primary  document  «=ee 

N77-22822  13-60) 

Avail  NTIS  HC  A08/MF  A01 

Custom  LSI  design  fit  in  the  context  of  microprocessors  is 
considered  A  general  overview  is  given  of  digital  machines,  under 
the  categories  of  da;a  processing,  timing,  and  mode  circuitry 
This  was  related  to  hardwired  machines.  ROM/ PROM/ PLA  based 
machines,  and  the  stored  program  machine  The  type  of  circuit 
is  discussed  which  might  interact  with  the  microprocessor  but 
has  a  specialized  structure  finding  rationalization  in  the  function 
to  be  carried  out.  or  in  requirements  beyond  the  microprocessor, 
such  as  speed  Some  examples  of  mixed  analog/digital  signal 
processing  circuits  are  presented,  such  as  an  electrically 
programmable  analog  transversal  filter  and  an  electrically 
programmable  optical  image  processor  These  circuits  operate 
under  the  control  of  a  stored  program  machine  Author 

N77-22832#  Defence  Research  Information  Centre.  Orpington 
(England) 

BIBLIOGRAPHY  ON  MICROPROCESSORS  AND  THEIR 
APPLICATIONS 

R  H  Oseman  comp  and  R  C  Sloan  comp  (EMI  Electronics. 
Hayes  Engl  )  In  AGARD  Microprocessors  and  Their  Applications 
(For  primary  document  see  N77  22822  13-60) 

Avail  NTIS  HCA08/MFA01 

This  bibliography  has  been  compiled  to  provide  literature 
references  on  microprocessors  and  their  application  The  purpose 
of  this  lecture  senes  is  to  (1!  enable  systems  designers  to 
appreciate  the  potential  and  applicability  of  the  technology  in 
military  ..nd  commercial  fields.  12)  enable  designers  responsible 
for  system  implementation  to  appreciate  hardware  and  software 
design.  (3)  provide  a  current  update  in  microprocessor  technology 
for  those  working  in  this  field  both  in  industry  and  universities, 
and  14)  provide  an  update  of  the  techniques  and  potential  for 
managers  Author 

N78-I5720f|f  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

COMPUTER  AIDED  DESIGN.  POSSIBILITIES,  NECESSI¬ 
TIES  AND  APPLICATIONS  IN  THE  DESIGN  PROCESS 

Dec  1977  32  p  Two  papers  presented  at  the  45th  AGARD 
Structures  and  Mater  Panel  Meeting.  Voss.  Norway.  Sep  1977 
(AGARD  R  362.  ISBN  92  835  1267  7)  Avail  NTIS 

HC  A03/MF  A01 

Computer  aided  design  is  considered  in  two  documents  as 
it  is  applied  to  the  production  of  aircraft  The  use  of  the  computer 
to  aid  the  engineer  in  desigmnn  efficient  structures  and  in  preparing 
final  drawings  and  releasing  them  to  manufacturing  was 
summarized  Engineering  activities  such  as  design  drafting  lofting, 
and  structural  analysis  previously  done  by  hand,  can  now  utilize 
computer  interactive  graphics  terminals  An  attempt  was  made 
to  clarify  the  implications  of  a  global  view  of  the  design  and 
implementation  of  computer  software  in  the  business/ industrial 
world  Recommendations  for  priority  attention  to  a  few  specific 
problems  are  made  drawing  from  the  experiences  of  past  and 
present  cooperative  efforts  in  this  field  Author 


N7B  2O7BO0  Advisory  Group  for  Aerospace  Research  and 
Development,  Pans  {France! 

COMPUTER  AID  IN  THE  PRODUCTION  DESIGN  OFFICE 


Jan  1979  56  p  In  ENGLISH  and  partly  m  FRENCH  Papers 

presented  at  the  47th  Meeting  of  the  AGARD  Struct  and  Mater 
Panel,  Florence.  25  26  Sep  1978 

(AGARD  CP  250.  ISBN  92  835  0229  9)  Avail  NTIS 

HC  A04/MF  A0 1 

The  requirements  with  respect  to  software  and  hardware 
from  different  points  of  view  and  the  close  relationship  between 
CAD  and  CAM  are  presented  The  application  of  CAD  to 
special  systems  and  components  of  an  aircraft  is  covered  For 
individual  titles,  see  N79-20761  through  N79-20767 

N79  20761|  Computer  Aided  Design  Centre.  Cambridge 
(England) 

GRAPHICAL  NC  SYSTEMS  AS  A  BASIS  FOR  PROGRESS 
TOWARDS  THE  INTEGRATION  OF  DESIGN.  PLANNING 
AND  MACHINING 

B  Got!  In  AGARD  Computer  Aid  in  the  Production  Design 
Office  Jan  1979  8  p  (For  primary  document  see  N79-20760 
1160) 

Avail  NTIS  HC  A04/MF  A01 

The  systems  described  are  concerned  with  piece  parts  on 
production  and  design  for  production  Numerical  control  of 
programming,  machining,  and  graphical  methods  in  the  computer 
aided  and  manufacture  throughout  all  sectors  of  industry  S  E  S 

N78-207B2#  Societe  Nationale  Industrielle  Aerospatiale. 
Marignane  (France  ) 

A  COMPUTER  AIDED  DESIGN  AND  FABRICATION 
SYSTEM  ADAPTED  TO  THE  DESIGN  OF  THREE  DIMEN 
StONAL  OBJECTS  (UN  SYSTEMS  DE  CONCEPTION  ET 
FABRICATION  ASSISTEES  PAR  ORDINATEUR  ADAPTS  A 
LA  CONCEPTION  DEB  OBJECTS  TRIDIMENSIONNELS] 
Monique  Slissa  In  AGARD  Computer  Aid  in  the  Production 
Design  Office  Jan  1979  5  p  In  FRENCH  (For  primary  document 
see  N79-20760  11-60) 

Avail  NTIS  HC  A04/MF  A01 

Computer  aided  design  and  fabrication  relies  on  all  the 
capabilities  of  a  data  processor  to  create  a  product  at  the  least 
cost,  as  rapidly  as  possible,  and  to  provide  for  modifications  in 
the  shortest  period  of  time  For  its  application,  the  Helicopter 
Division  of  Aerospatiule  chose  the  design  of  three  dimensional 
objects  A  FORTRAN  program  developed  in  the  Scientific 
Information  Service  and  used  in  industry  since  1974,  permits 
the  creations  and  modification  of  simple  and  complex  forms 
with  the  assistance  of  interactive  graphic  and  alphanumeric 
screens  Development  proceeds  by  taking  into  consideration  the 
experience  acquired  by  users  Favorable  comparisons  have  been 
made  with  traditional  methods  In  order  to  ra-  onaltze  the 
management  of  the  created  objects,  an  introduction  to  a  new 
type  of  J'ata  base  management  system  is  under  study 

Transl  by  ARH 

N7S-207S3|  Avions  Marcel  Dassault- B reguet  Aviation. 
Saint-Cloud  (France) 

DRAPO:  A  COMPUTER  AIDED  DESIGN  AND  FABRICA 
HON  SYSTEM  (DRAPO:  UN  SYSTEME  DE  CONCEPTION 
ET  DE  FABRICATION  ASSISTEES  PAR  ORDINATEUR] 

Francis  Bernard  In  AGARD  Computer  Aid  in  the  Production 
Design  Office  Jan  1979  12  p  (For  primary  document  see 

N79-20760  11-60) 

Avail  NTIS  HC  A04/MF  A01 

The  search  for  maximum  optimization  in  the  construction  of 
aircraft  of  greater  and  greater  complexity  led  to  the  use  of  a 
totally  integrated  system  of  computerized  design  and  fabrication 
Known  as  DRAPO.  the  system  can  be  defined  partly  by  the 
material  adopted  whose  choice  determines  the  mode  of  utilization, 
and  partly  by  its  principal  functions  form  definition  curves, 
surfaces,  and  volume  The  motivations  and  research  objects 
prompting  the  use  of  the  system  are  summarized  Its  principal 
aspects  are  described  and  its  use  is  demonstrated  in  several 
examples  Transl  by  A  R  H 

N7S*207S4j|f  Vereinigte  Flugtechmsche  Werke-Fokker  GmbH. 
Bremen  (West  Germany) 

SOME  REQUIREMENTS  FOR  A  COMMUNICATION  SYSTEM 
GUIDING  THE  RELATIONS  BETWEEN  THE  DESIGN 
ENGINEER  AND  A  GENERAL  DATA  RASE 

W  Lehnert  In  AGARD  Computer  Aid  in  the  Production  Design 
Office  Jen.  1979  4  p  (For  primary  document  see  N79-20760 
1 1  -60) 

Avail  NTIS  HC  A04/MF  A01 

Complete  support  of  the  designer  m  all  phases  of  the 
design  process  is  provided  A  model  for  possible  cooperation 
during  the  development  of  the  communication  system  is  described 
in  order  to  achieve  standardized  components  S  E  S 
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N7S-207M#  Messerschmitt-Boelkow-Blohm  GmbH..  Munich 
(West  Germany) 

CAD  FOR  ELECTRIC  SYSTEMS  DESIGN 

Guenter  Broil  it*  AGARD  Computer  A  id  in  the  Production 
Design  Office  Jan  1979  8  p  (For  primary  document  see 

N79  20760  11-60) 

Avail  NTIS  HC  A04/MF  A01 

The  large  amount  of  paper  work  prepared  by  aircraft 
production  for  high  performance  aircraft  design  is  presented  CAD 
is  designed  to  meet  the  needs  with  respect  to  speed,  reliability, 
and  costs  savings  The  electric  design  data  is  defined  by 
standards,  supplier  lists,  and  specifications  The  data  is  converted 
into  drawings  and  information  for  production  to  reach  scheduled 
run  times  S.E.S. 

N7B-20766#  Aerrtal.a  Sp  A  .  Torino  (Italy) 

AERITALIA  POINT  OF  VIEW  AND  OBJECTIVES  ON 
COMPUTER  AIDED  DESIGN 

M.  Castagneri  In  AGARD  Computer  Aid  in  the  Production 
Design  Office  Jan.  1979  7  p  (For  primary  document  see 

N79-20760  11-60) 

Avail  NTIS  HC  A04/MF  A01 

A  analysis  of  the  usage  of  computer  aids  in  the  design  and 
manufacturing  areas  is  presented.  A  guideline  to  improve  and 
collect  all  the  computer  programs  includes  the  following 
features:  (1)  to  bulid  up  a  system  administrating  a  unique  data 
base.  (2)  to  optimize  flow  times,  manpower  requirements,  and 
(3)  to  increase  cost  benefits  S  E.S. 

N7S- 20767#  British  Aerospace  Aircraft  Group.  Weybridge 
(England) 

A  DISCUSSION  OF  THE  PRODUCTION  DESIGN  OFFICE 
BENEFITS  OF  C.A.D 

L.  H  Dyson  In  AGARD  Computer  Aid  in  the  Production  Design 
Office  Jan.  1979  4  p  (For  primary  document  see  N79-20760 
11-60) 

Avail:  NTIS  HC  A04/MF  A01 

Mathematical  models  representing  the  different  trends  in 
the  aircraft  industry  are  presented  The  different  design  phases, 
design  processes,  improvements,  production  engineering,  cost 
reductions,  data  bases  are  reported  S.E.S. 
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71  ACOUSTICS 

Includes  sound  gene/ation.  transmission  and  atlenua 
lion 

For  noise  pollution  see  45  Environment  Pollution 


N80  14858#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

SPECIAL  COURSE  ON  ACOUST'C  WAVE  PROPAGATION 

Aug  1979  224  p  refs  In  ENGLISH  partly  in  FRENCH  Presented 
at  the  Von  Karman  Inst.  Rhode  Samt-Genese  Belgium 
28  May  -  1  Jun  1979 

(AGARD  R  686  ISBN  92  835  0248  5)  Avail  NTIS 

HC  A10/MF  A01 

The  propagation  of  acoustic  waves  in  inhomogeneous  and 
moving  media  of  both  unlimited  and  finite  extent  is  discussed 
with  particular  emphasis  on  modelling  of  the  phenomena  involved 
and  on  prediction  methods,  as  well  as  standardization  aspects 
Measurement  techniques  and  data  analysis  are  also  considered 
Applications  of  the  material  presented  occur  in  aeroacoustics. 
industrial  acoustics  and  atmospheric  propagation  For  individual 
titles  see  N80- 14859  through  N80- 14876 

N80  14859#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France) 

A  GENERAL  SURVEY  OF  STUDIES  ON  ACOUSTIC  WAVE 
PROPAGATION  (APERCU  GENERAL  DES  ETUDES  SUR 
LA  PROPAGATION  OES  ONOES  ACOUSTIQUES) 

M  Perulli  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  5  p  refs  In  FRENCH  Prepared 

jointly  with  Univ  de  Technology  de  Compiegne.  France  (For 
primary  document  see  N80  14858  05-71) 

Avail  NTIS  HC  A 10  MF  A01 

A  brief  historical  review  of  theoretical  and  experimental 
'esearch  m  acoustic  wave  propagation  is  presented  Some  of 
the  different  themes  which  must  be  addressed  in  order  to  increase 
me  state  of  knowledge  m  this  particular  domain  of  acoustics 
oncem  popagation  in  ideal  and  nonideal  media 

Transl  by  A  R  H 

N80  14880#  Southampton  Univ  (England!  Inst  of  Sound 
and  vibration  Research 

ACOUSTIC  EQUATIONS  IN  MOVING  FLUIDS 

v  f  Duafc  AGARD  Special  Course  on  Acoustic  Wave 

aqat.of'  A,*g  19  79  6  p  refs  (For  primary  document  see 

Nth 1  4858  05  71 
Awa-!  NtiS  hi;  a 1 0  MF  A01 

TN-  i.jii  transport  equations  of  mass  momentum  and  energy 

■  •  ■*'  a'hitraniy  moving  thermally  inhomogeneous.  fluid  are 
i»>'vdf»  «d  and  also  appropriate  definitions  of  acoustic  motion' 
’’  Si*i  t  >r.- umstanr.es  leading  to  the  partial  differential  equations 
and  txj  nda'y  conditions  governing  such  motion  The  fundamental 

■  afu'e  of  th»»  i.r>nvect>ve  refractive  diffractive  and  diffusive  effects 

>f  v  t  fiord  motion  and  thermal  mhomogeneity  on  the  acoustic 
motui  >  made  evident  A  classification  is  made  of  types  of 
problems  that  have  been  and  can  be.  solved,  and  of  the  kinds 
of  interactions  that  can  occur  between  acoustic  and  other  kinds 
of  motions  Author 

N0O  14861  #  Von  Karman  Inst  for  Fluid  Dynamics.  Rhode-Saint- 
Genese  (Belgium) 

FUNDAMENTALS  OF  SOUND  REFLECTION  AND  REFRAC 
TION  IN  INHOMOGENEOUS  MEDIA 

Roland  Stuff  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  19  p  refs  (For  primary  document  see 

N80  14858  05-71) 

Avail  NTIS  HC  A 10/ MF  A01 

The  historical  development  of  geometrical  acoustics  is 
reviewed  and  sound  wave  propagation  is  examined  including 
the  effects  of  temperature  and  wind  gradients  Analytical  solutions 
of  the  wave  equation  are  presented  for  an  isothermally  and  a 
polytropically  stratified  still  atmosphere  and  for  an  atmosphere 
with  wind  gradients  and  wind  direction  changes  as  well  These 
solutions  are  valid  beyond  the  scope  of  geometrical  acoustics 
The  dispersion  of  infrasound  is  also  considered  A  R  H 


N80  14882#  Southampton  Univ  (England)  Inst  of  Sound 
and  Vibration  Research 

MATHEMATICAL  TECHNIQUES  FOR  ACOUSTIC  PROPA¬ 
GATION  PROBUMS 


P  E  Doak  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  7  p  refs  (For  primary  document  see 
N80  14858  05  7 1 1 
Avail  NTIS  HC  A10/MF  A01 

The  principal  mathematical  techniques  for  the  solution  of 
both  steady  stale  and  transient  acoustic  propagation  and  boundary 
value  problems,  for  both  forced  and  free  motion,  are  reviewed 
These  include  separation  of  variables  methods  and  the  associated 
techniques  for  the  resulting  ordinary  differential  equations.  Green 
function  methods.  Fourier.  Laplace  and  other  transform  meth¬ 
ods.  finite  element  and  other  numerical  methods,  and  certain 
special  techniques  including  Wiener -Hopf  Emphasis  is  placed 
on  the  relative  merits  of  the  various  methods  for  specific  types 
of  problems  Author 

N80- 14863*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton.  Va 

DIRECTIVITY  OF  ACOUSTIC  RADIATION  FROM 
SOURCES 

Donald  L.  Lansing  In  AGARD  Special  Course  on  Acoustic 
Wave  Propagation  Aug  1979  lip  refs  (For  primary  document 
see  N80- 14858  05-71) 

Avail  NTIS  HC  A10/MF  A01  CSCL  20A 

The  radiation  properties  of  acoustic  monopoies  and  dipoles 
are  described,  as  well  as  the  directivity  of  radiation  from  these 
sources  in  a  free  field  and  m  the  presence  of  an  absorptive 
surface  The  kinematic  effects  on  source  radiation  due  to 
translation  and  rotation  are  discussed  Experimental  measurements 
of  sound  from  an  acoustic  monopole  in  motion  and  the 
characteristics  of  helicopter  rotor  and  propeller  noise  are  reviewed 
Several  essential  concepts  required  by  noise  control  engineers 
making  measurements  of  noise  from  moving  sources  in  the 
proximity  of  the  ground  are  introduced  A  R  H 

N80  14864#  Office  National  d'Etcdes  et  de  Recherches 
Aerospatiales.  Pans  (France) 

PROPAGATION  IN  DUCTS  [PROPAGATION  DANS  US 
CONDUITS] 

M  Perulli  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  23  p  In  FRENCH  Prepared  jointly 

with  Univ.  de  Technologic  de  Compiegne.  France  (For  primary 
document  see  N80- 14858  05-71) 

Avail  NTIS  HC  A 10/MF  A 01 

The  study  of  acoustic  wave  propagation  in  ducts  is  ac¬ 
complished  by  beginning  with  a  wave  equation  in  which  the 
following  come  into  play:  duct  geometry,  the  median  heights 
and  fluctuations  characterizing  the  fluid,  and  the  acoustic 
properties  of  the  walls.  Generally,  this  equation  can  be  solved 
only  by  complex  numerical  methods  and.  to  this  day.  only  the 
particular  cases  which  correspond  to  simple  geometries  can  be 
treated  analytically  Numerous  physical  properties  are  presented 
and  the  case  is  discussed  for  an  infinite  duct  of  any  section  but 
constant,  in  which  a  uniformly  homogeneous  fluid  flows,  the 
acoustic  impedance  of  the  walls  can  or  can  not  be  absorbent 
An  expression  for  the  pressure  field  is  given  for  different  duct 
geometries  (rectangular,  annular,  and  cylindrical) 

Transl  by  A  R  H 

N 80  14865#  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales.  Paris  (France)  Dept  de  Genie  Macanique. 

PROPAGATION  IN  ACOUSTICALLY  ABSORBENT  MATERI¬ 
ALS 

M  Perulli  and  P  E.  Doak  (Inst,  of  Sound  and  Vibration  Research) 
In  AGARD  Special  Course  on  Acoustic  Wave  Propagation  Aug 
1979  6  p  refs  Prepared  jointly  with  Southampton  Univ  . 

England  (For  primary  document  see  N80- 14858  05-71) 

Avail  NTIS  HC  A  10/MF  A01 

Models  for  representing  the  dynamics  of  porous  and  other 
acoustically  absorbent  materials  are  reviewed  Propagation  in 
significantly  absorbent  materials  widely  used  in  practice,  or 
commonly  occurring,  for  example,  as  outdoor  ground  surfaces, 
is  discussed  Non-linear  high  amplitude  effects  and  mean  flow 
effects  are  briefly  described  A  R  H 

N 80- 14866#  Southampton  Univ  (England)  Inst  of  Sound 
and  Vibration  Research 

ACOUSTIC  ENERGY 

C  L  Morfey  In  AGARD  Specif:  Course  on  Acoustic  Wave 
Propagation  Aug  1979  7  p  refs  (For  primary  document  see 
N80  14858  05-71) 

Avail  NTIS  HC  A  10/MF  A01 

Acoustic  energy  equations  are  shown  to  be  a  consequence 
of  the  linearized  equations  of  motion  Definitions  of  acoustic 
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energy  density  and  flux  are  given  for  sound  fields  in  fluids 
iest  and  m  various  types  of  mean  flow  Several  applications  to 
flow  acoustic  problems  are  discussed,  involving  the  transmission 
of  sound  through  jets  and  shear  layers  and  along  lined  flow 
ducts  Author 

N80-14867I  Southampton  Untv  {England!  Inst,  of  Sound 
and  Vibration  Research 

ABSORPTION  OF  SOUND  WAVES  fN  THE  ATMOSPHERE 

C  L  Morfey  In  AGARO  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  12  p  refs  (for  primary  document  see 
N80  14858  05-711 
Avail  NTIS  HC  A 10/ ME  A01 

Absorption  processes  for  sound  waves  in  gases  are  described, 
with  particular  emphasis  on  atmospheric  propagation  over  the 
frequency  range  10  Hz  to  10  to  the  5th  power  Hz  The  topics 
covered  include  molecular  transport  processes  {viscosity,  heat 
conduction  and  diffusion  in  mixtures};  lotational  relaxation  in 
a>r  vibrational  relaxation  of  N2  and  02  molecules  in  air  and 
the  influence  of  humidity,  radiative  heat  transfer  due  to  water 
vapor,  viscotherma!  absorption  due  to  suspended  particles,  and 
the  additional  affects  arising  from  droplet  evaporation  in  fogs 
In  each  case,  graphs  or  formulae  for  estimating  atmospheric 
attenuation  are  provided,  together  with  references  to  further 
information  Dissipative  effects  in  nonlinear  waves,  some  boom 
rise  times  m  the  atmosphere,  and  the  spectral  distortion  of 
high- intensity  noise  are  considered  A.R  H 

N80-14868*|  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton.  Va 

EXPERIMENTAL  MEASUREMENTS  OF  MOVING  NOISE 
SOURCES 

L  Maestreflo  and  T  D  Norum  In  AGARD  Special  Course  on 
Acoustic  Wave  Propagation  Aug  1979  12  p  refs  (for  primary 
document  see  N8Q- 14858  05-7  7) 

Avail  NTlS  HC  A10/MF  A01  CSCl  20A 

The  tar-field  pressure  was  measured  from  three  different 
types  of  moving  sources  a  point  monopole,  a  small  model  jet. 
and  an  aircraft  Results  for  the  pressure  time  history  produced 
by  the  point  source  show  good  agreement  with  those  predicted 
analytically  Both  actual  and  simulated  forward  motion  of  the 
model  )et  show  reductions  in  noise  levels  with  forward  speed  at 
all  angles  between  the  source  anrl  observer  Measurement  with 
the  aircraft  over  both  an  anechotc  floor  and  over  the  ground 
yields  a  method  for  evaluating  the  transfer  function  for  ground 
reflections  at  various  angles  between  the  moving  aircraft  and 
measurement  position  A  R  H 

N80-14S69|  Southampton  Untv  {England)  Inst  of  Sound 
and  Vibration  Research 

PROPAGATION  FROM  MOVING  SOURCES  IN  FLOWS 

C.  L  Morfey  tf*  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  13  p  refs  (For  primary  document  see 
NRO- 14858  05  71) 

Avar)  NTIS  HC  A10/MF  A01 

The  theory  of  sound  radiation  from  moving  sources  is  outlined, 
first  for  uniform  media  and  then  for  certain  cases  of  nonuniform 
flow  Various  applications  are  discussed  which  relate  to  aircraft 
noise  in  flight  K  l 

N80  14870*#  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton.  Va  Aeroacoustics  Branch 

APPLICATIONS  OF  DIFFRACTION  THEORY  TO  AEROA 
CO  U  STIC  S 

Donald  l  Lansing.  C han-Huai  tiu.  and  Thomas  D  Norum  In 
AGARD  Special  Course  on  Acoustic  Wave  Propagation  Aug 
1979  12  p  refs  IFor  primary  document  see  N80  14858  05  71) 
Avar!  NTIS  HC  A10/MF  A01  CSCL  20A 

The  fundamentals  of  diffraction  theory  were  reviewed  and 
applied  to  several  problems  of  aircraft  noise  generation  propaga¬ 
tion.  and  measurement  The  general  acoustic  diffraction  problem 
is  defined  and  the  governing  aquations  were  set  down  Diffraction 
phenomena  are  illustrated  using  the  classical  problem  oi  the 
diffraction  of  a  plane  wave  by  a  half  plane  infinite  series  end 
geometric  acoustic  methods  for  solving  diffraction  problems  are 
described  Four  applications  of  diffraction  theory  are  discussed 
the  selection  of  an  appropriate  shape  for  a  microphone,  the  use 
of  aircraft  wings  fo  shield  the  community  from  engine  noise 
the  reflection  of  engine  noise  from  an  aircraft  fuselage,  and  the 
radiation  of  trailing  edge  noise  X  I 

N80  1  4871#  Centre  Natrona)  da  la  Recherche  Scientifique, 

Marseilles  (France)  Dept  of  Acoustics 

RANDOM  PROPAGATION  AND  RANDOM  SCATTERING 


C.  Gazanhes  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  1 1  p  refs  (For  primary  document  see 
N80- 1 4858  05-71) 

Avail  NTIS  HC  A10/MF  A01 

The  treatment  of  random  propagation  problems  using 
geometrical  optics,  the  Born  approximation,  the  Bytov  method, 
and  parabolic  equations  <s  reviewed  The  case  of  scattering  by 
a  cloud  of  random  scatters  is  considered  K  L 

NRO- 14872#  Centre  National  de  la  Recherche  Scientifique. 
Marseilles  (France!  Dept  of  Acoustics 
UNDERWATER  ACOUSTIC  PROBLEMS 
C  Gazanhes  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  9  p  refs  (For  primary  document  see 
N80- 14858  05  7  7) 

Avail  NTIS  HC  A10/MF  A01 

Basic  principles  which  simplify  underwater  acoustics 
problems  are  reviewed  A  static  description  of  the  medium  is 
given,  transmission  loss  is  defined,  and  the  effects  of  fluctuations 
in  the  medium  on  acoustical  transmission  are  discussed 
Propagation  problems  are  considered  from  the  ray  and  mode 
point  of  view  X  L 

N80'148?3*|  National  Aeronautics  and  Space  Administration 
Langley  Research  Center.  Hampton.  Va  Inst  for  Computer 
Application  in  Science  and  Engineering 

EXPERIMENTAL  AND  NUMERICAL  RESULT*  OF  SOUND 
SCATTERING  BY  A  BODY 

L.  Maestreflo  and  A  Bayhss  In  AGARD  Special  Course  on 
Acoustic  Wave  Propagation  Aug  1979  12  p  refs  (For  primary 
document  see  N80- 14858  05-71) 

Avail  NTIS  HC  A10/MF  A01  CSCL  20A 

The  interaction  of  aerodynamic  noise  with  a  fuselage  shaped 
body  »s  discussed  A  numerical  technique  is  presented  which 
permits  the  computation  of  the  scattering  of  an  acoustic  source 
by  a  body  at  rest  tor  frequencies  of  aeroacoustic  interest  A 
parallel  experiment  is  described  which  confirms  the  results  of 
the  computations  A  numerical  study  of  varying  the  geometry  of 
the  scattering  is  presented  In  addition,  the  effect  of  forward 
motion  on  the  mean  velocity  and  static  pressure  profiles  m  the 
wake  of  such  a  body  with  a  jet  exiting  from  it  is  simulated 
Experimental  results  are  presented  and  a  similarity  law  is  given 

K  l 


NSO-14874#  Technical  Univ  of  Denmark.  Lyngby  Acoustics 
Lab 

FINITE  AMPLITUDE  WAVE  PROPAGATION 

Leif  Bjorno  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  15  p  refs  (For  primary  document  see 
N80  14858  05-71) 

Avail  NTIS  HC  A10/MF  A01 

The  historical  development  of  finite  amplitude  wave  propaga¬ 
tion  in  fluids  is  reviewed  The  theoretical  basis  for  the  propagation 
of  plane,  cylindrical,  or  spherical  finite  amplitude  waves  through 
lossless,  thermoviscous.  or  relaxing  fluids  is  presented  and 
characteristic  features  of  the  distortion  course  observed  by  finite 
amplitude  waves  in  various  regions  of  propagation  are  empha¬ 
sized.  Some  experimental  procedures  and  results  are  mentioned 

XL 


N80-1487S#  Technical  Umv  of  Denmark.  Lyngby  Acoustics 
Lab 

NONLINEAR  INTERACTION  OF  FINITE- AMPLITUDE 
SOUND  WAVES 

Leif  Bjorno  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  10  p  refs  (For  primary  document  see 
N80- 14858  05-71) 

Avail  NTIS  HC  A10/MF  A01 

The  history  and  the  fundamental  theory  of  nonlinear  interaction 
of  finite  amplitude  sound  waves  is  reviewed  and  the  concept  of 
parametric  acoustic  arrays  is  introduced  Low  amplitude  wave 
interactions  in  absorption  end  spreading -loss  limited  parametric 
transmitting  arrays  are  discussed  for  continuous  and  pulsed 
primaries  and  tor  held  points  outside  or  inside  the  interaction 
region  High  amplitude  wave  interactions  leading  to  nee  Hi  eld 
saturation  limited  parametric  transmitting  arrays  are  further  treated 
for  held  points  outside  and  inside  the  interaction  region  The 
parametric  receiving  array  for  low  and  high  amplitude  pump 
waves  is  discussed  and  possibilities  for  obtaining  an  improve¬ 
ment  of  the  parametric  conversion  efficiency  for  low  and  high 
amplitude  wave  interactions  are  given  X  L 
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Deutsche  Forschungs-  und  Versuchsanstalt  fuer 
Luft-  und  Raumfahri.  Berlin  (West  Germany!  Inst  (uer 
Experimented  Stroemungsmechamk 

AEROACOU8TIC  MEASURING  TECHNIQUES  IN  OR 
OUTSIDE  TURBULENT  FLOWS 

Helmut  V  Fuchs  In  AGARD  Special  Course  on  Acoustic  Wave 
Propagation  Aug  1979  27  p  refs  (For  primary  document  see 
N80  14858  05-711 
Avail  NTIS  HC  A10/MF  A01 

The  motion  of  aerodynamic  or  acoustic  sources  relative  to 
the  fluid  and/or  the  measuring  instrument  is  discussed  Some 
practically  important  effects  on  the  pressure  and  velocity  fields 
in  and  outside  the  active  source  region  are  deduced  from  Unearned 
wave  equations  with  simple  source  functions  Limitations  on 
fluctuating  aerodynamic  and  acoustic  piessure  measuring 
techniques  employing  special  microphone  probes  are  discussed 
Applications  include  (1)  the  pressure  pulsations  induced  in  the 
near  fields  of  jet.  wake,  and  duct  flows,  and  (2)  the  effects  ol 
source  convection  and  forward  speed  on  the  far  field  radiation 
characteristics  of  |Bts  or  other  aeroacoustic  sources  in  motion 
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Includes  light  phenomena 


N78  16801#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

OPTICAL  FIBRES,  INTEGRATED  OPTICS  AND  THEIR 
MILITARY  APPLICATIONS 

H  Hodara.  ed.  (Tetra  Tech.  Inc  ,  Pasadena.  Calif  )  Oct  1977 
563  p  refs  Partly  in  ENGLISH  and  FRENCH  Proc  of  the 
Electromagnetic  Wave  Propagation  Panel/ Avionics  Panel  Joint 
Symp  ,  held  at  London.  16-20  May  1977 
(AGARD-CP-219.  ISBN  92  835-0206-X)  Avail  NTIS 
HC  A24/MF  A01 

Developments  m  fiber  and  integrated  optics  are  reviewed 
stressing  their  military  applications,  in  areas  of  communication 
and  data  transmission.  Emphasis  is  placed  on  avionics,  electromag¬ 
netic  wave  propagation,  end  devices,  coupling  and  propagation 
mechanisms,  and  optical  cables  and  systems  For  individual  titles, 
see  N78- 16802  through  N78  16851 


N78- 16802#  Naval  Electronics  Lab  Center.  San  Diego.  Calif 

REVIEW  AND  ASSESSMENT  OF  FIBER  OPTICS  FOR 
MILITARY  APPLICATIONS 

Henry  F  Taylor  In  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  Appl  Oct  1977  18  p  refs  (For  availability  see 

N78-16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

Component  technology,  system  design  considerations,  and 
military  applications  of  optical  fiber  communications  are  reviewed 
The  basic  components  include  optical  transmission  lines, 
transmitters,  receivers,  repeaters,  connectors,  and  bus  couplers 
Characteristics  of  these  devices  which  have  a  particular  bearing 
on  military  usage,  such  as  environmental  and  radiation  effects, 
are  emphasized  Recent  results  representative  of  the  state-of-the- 
art  m  component  technology  are  indicated  Factors  which  affect 
the  selection  of  components  for  a  particular  system  are  discussed 
The  most  important  of  these  are  cable  length,  analog  or  digital 
signal  bandwidth,  system  environment,  reliability  requirements 
and  cost  constraints  Some  of  the  options  available  in  selecting 
components  to  meet  these  systerp  criteria  include  compound 
glass  or  silica  fibers,  fibers  with  step  index  or  graded  index 
profile,  single  fiber  or  multifiber  cables,  light  emitting  diode  or 
injection  laser  sources,  and  PIN  or  avalanche  photodiode  detectors. 
Some  of  the  military  systems  applications  include  digital 
point-to-point  links  and  multi-terminal  busses  for  ships,  aircraft, 
and  land  bases,  secure  systems  for  voice  and  video,  tactical 
land-line  telemetry  links,  and  undersea  cables  for  transmitting 
sonar  signals.  In  each  application  area,  the  proven  or  anticipated 
benefits  of  using  fiber  optics  are  discussed  Author 


N78* 16803#  Bell  Telephone  Labs.,  Inc..  Hoimdel.  N  J. 

REVIEW  OF  INTEGRATED  OPTICS 

H  Kogelnik  In  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  Appl  Oct  1977  10  p  refs  (For  availability  see 

N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

A  tutorial  introduction  and  a  review  is  given  of  the  field  of 
integrated  optics  and  optical  waveguide  devices  Device  principles 
and  potential  applications  are  discussed  The  properties  of 
dielectric  waveguides  are  reviewed  briefly  and  new  materials 
and  new  fabrication  techniques  are  mentioned  Research  on 
waveguide  modulators  and  switches  with  focus  on  devices  made 
by  titanium  diffusion  in  lithium  mobate  is  discussed  Mention  is 
made  of  an  experimental  4x4  switching  network  which  was 
recently  demonstrated  in  the  laboratory  Other  devices  discussed 
are  corrugated  waveguide  filters  in  which  rejection  bandwidth 
from  0  1  to  6  A  were  obtained  The  use  of  waveguide  techniques 
m  semiconductor  junction  lasers  is  considered  Author 


N78-16804#  Service  Technique  des  Telecommunications  de 
I'Air.  Paris  (France) 

THE  FUTURE  OF  FIBER  OPTICS  WITH  REGARD  TO 
MILITARY  AERONAUTICAL  APPLICATIONS  [L'AVENIR 
DES  FIBRES  OPTIQUES  POUR  LES  APPLICATIONS 
AERONAUTIQUE8  MILITAIRES) 


P  Lecat  In  AGARD  Opt  Fibres  Integrated  Optics  and  Their 
Mil  Appl  Oct  1977  9  p  refs  In  FRENCH  (For  availability 

see  N78- 16801  07  74J 
Avail  NTIS  HC  A24/MF  A01 

Some  of  the  following  items  are  discussed  m  detail  (1)  the 
evolution  of  border  materials.  (2)  the  effect  of  electromagnetic 
perturbations  on  transmission  lines.  (3)  transmission  development 
by  fiber  optics,  and  (4)  linkage  feasibility  by  fiber  optics 

Transl  by  B  B 

N78- 16806#  Naval  Undersea  Center  Kailva  Hawaii 

RECENT  PROGRESS  IN  OPTICAL  FIBER  CASUS  FOR  USE 
IN  THE  OCEAN 

G  A  Wilkins  and  R  A  Eastley  (Naval  Electron  Lab  Center) 
In  AGARD  Opt  Fibres.  Integrated  Optics  and  Their  Mil  Appl 
Oct  1977  17  p  refs  (For  availability  see  N78  16801  07-74) 
Avail  NTIS  HC  A24/MF  A01 

Physical  and  optical  test  results  are  given  for  several  undersea, 
low  loss,  optical  and  electro-optical  cable  units  Diameters  for 
these  cables  range  from  10  mm  to  17  5  mm.  and  all  were 
designed  to  operate  in  environments  of  high  tensile,  bending 
and  hydrostatic  stresses  Design  constraints  necessary  to  isolate 
the  optical  fibers  from  such  stresses  are  described  Design  details 
and  rationales  are  given  for  each  cable  unit  Continuing  technical 
problems  and  probable  solutions  are  discussed  Author 

N78-16806#  Royal  Aircraft  Establishment.  Farnborough 
(England)  Space  Dept 

FIBRE-OPTICS  FOR  DEFENCE  APPLICATIONS  IN  THE  UK 

B  Ellis  and  W  S  Nicol  (Ministry  of  Defense  Londonl  In  AGARD 
Opt  Fibres  Integrated  Optics  and  Their  Mil  Appl  Oct  1977 
3  p  refs  (For  availability  see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

The  philosophy  underlying  the  choice  of  particular  types  of 
fiber  optic  systems  for  military  applications  is  discussed  Some 
existing  and  planned  systems  are  described  together  with  details 
of  supporting  component  development  Author 

N78-16807*#  Jet  Propulsion  Lab  .  Calif  Inst  of  Tech  Pasadena 
A  REVIEW  OF  NASA  FIBER  OPTICS  TASKS 

Alan  R  Johnston  In  AGARD  Opt  Fibres.  Integrated  Optics 
and  Their  Mil  Appl  Oct  1977  14  p  refs  (For  availability  see 

N78  16801  07-74) 

(Contract  NAS7  100) 

Avail  NTIS  HC  A24/MF  A01  CSCL  20F 

The  status  of  on-going  NASA  tasks  involving  fiber  optic 
data  transmission  and  related  topics  is  given  Ground  based 
applications,  including  a  multiplexed  wideband  2  km  prototype 
link  and  a  building-to  building  video  link,  are  described  In 
connection  with  the  use  of  fibers  in  space,  the  effects  to  be 
expected  from  the  space  environment  are  touched  on.  particularly 
radiation  darkening  of  fibers  and  temperature  effects  Laboratory 
results  on  performance  of  fibers  at  cryogenic  temperatures  are 
also  presented  Finally,  some  thoughts  on  future  applications 
are  given  Author 

N78-16808#  Techmsche  Umversitaet.  Brunswick  (West 
Germany)  Inst  fuer  Hochfreauenztechnik 

FUNDAMENTAL  MODE  SIGNAL  TRANSMISSION  IN 
SINGLE-  AND  MULTIMODE  FIBRES 

K  Petermann  and  H  -G  Unger  In  AGARD  Opt  Fibres.  Integrated 
Optics  and  Their  Mil  Appl  Oct  1977  12  p  refs  (For  availability 
see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

Signal  transmission  in  signal-mode  operation  of  single  and 
multimode  fibers  is  considered  Choice  of  emission  wavelength 
and  of  the  refraction  index  profile  is  discussed  in  relation  to 
residual  distortion  It  is  shown  that  the  propagation  is  distorted 
by  random  bends  as  introduced  by  the  cabling  process  Therefore 
a  microbending  loss  occurs  which,  however,  becomes  negligible 
as  long  as  the  fundamental  mode  spotsize  is  kept  small  In 
addition  the  conversion  of  energy  to  higher  order  modes  due  to 
microbending  and  its  reconversion  distorts  pulses  in  the  fundamen¬ 
tal  mode  This  pulse  distortion  is  kept  small  by  sufficiently 
attenuating  the  higher  order  modes  or  by  inserting  discrete  mode 
filters  Simple  analytic  design  considerations  are  given.  Author 

N78- 16809#  Polytechnic  Inst  of  New  York.  Farmingdale  Dept 
of  Electrical  Engineering  and  Electrophysics 

BEAM  EVOLUTION  ALONG  A  MULTIMODE  OPTICAL 
FIBER 

S  Y  Shin  and  L  B  Felsen  In  AGARD  Opt  Fibres.  Integrated 
Optics  and  Their  Mil  Appl  Oct  1977  17  p  refs  (For  availability 
see  N78- 16801  07  74) 
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(Contract  F44620  69  C  0047  Grant  NSF  ENG  7522625} 

Avail  NTIS  HC  A24/MF  A01 

Results  for  the  phase  and  amplitude  of  the  beam  field  as  it 
progresses  down  the  fiber  via  successive  reflections  from  the 
core  interface  are  presented  The  analysis  is  performed  by  first 
formulating  the  fields  generated  in  the  fiber  by  a  point  source 
and  then  converting  these  fields  to  beam  fields  by  assigning  a 
complex  value  to  the  source  coordinates  It  is  shown  that  paraxial 
Gaussian  beam  fields  are  calculable  completely  from  correspond¬ 
ing  point -source  excited  fields  in  a  geometric  optical  ray  bundle 
It  is  found  that  the  beam  projection  on  the  fiber  cross  section 
refocuses  between  reflections  but  that  the  beam  divergence 
increases  when  the  number  of  reflections  from  the  fiber  wall  is 
sufficiently  large  Numerical  results  are  presented  for  beams 
injected  in  a  meridional  plane  Author 

N78-16810#  ITT  Electro-Optical  Products  Div  .  Roanoke.  Va 

TESTING  OF  TENSILE  STRENGTH  OF  OPTICAL  FIBER 
WAVEGUIDES 

C  Kao.  M  Maklad.  and  J  E  Goell  In  AGARO  Opt  Fibres. 
Integrated  Optics  and  Their  Mil.  Appl  Oct  1977  3  p  (For 

availability  see  N78  16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

A  procedure  is  developed  which  enables  the  tensile  strength 
of  an  optical  fiber  waveguide  to  be  predicted  along  its  length 
The  influence  of  surface  flaws  on  high  stress  concentration  and 
failure  of  a  stressed  fiber  in  tension  is  considered  along  with 
fatigue  or  stress  corrosion  caused  by  moisture  The  flaw  distribution 
is  characterized  in  order  to  define  the  statistical  value  of  the 
fiber  tensile  strength  of  one  test  gauge  length  to  that  of 
another  with  known  confidence  limits  The  test  procedure  consists 
of  a  short  length  test  coupled  with  a  proof  test  at  about  twice 
the  service  strength  For  fibers  made  for  high  strength,  this 
procedure  allows  high  production  yield  as  well  as  a  guaranteed 
strength  specification  For  fibers  made  without  special  precautions, 
this  procedure  could  be  adopted,  but  the  fiber  yield  may  be 
unacceptably  low  J  MS. 

N78  1  6811*  Plessey  Radar  Ltd.  Havant  (England)  Radar 
Research  Centre 

COLOUR  MULTIPLEXING  TECHNIQUES  ANO  APPUCA 
TIONS  IN  OPTICAL  WAVEGUIDE  LINKS 

David  A  Kahn  In  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  Appl  Oct  1977  5  p  refs  (For  availability  see 
N78  16801  07  74) 

Avail  NTIS  HC  A24/MF  A01 

The  feasibility  of  color  multiplexing  is  established  by  a  review 
of  the  currently  available  components,  namely  sources,  detectors, 
waveguides,  and  color  splitting/combining  devices  Operational 
systems  employing  color  multiplexing  are  described  Finally,  an 
assessment  of  the  technique  and  the  identification  of  the  most 
likely  application  areas  are  given  Author 

N78-16812jjl  Communications  Research  Centre.  Ottawa 
(Ontario) 

AN  EXPERIMENTAL  OPTICAL  FIBER  LINK  FOR  THE 
COMMAND  AND  CONTROL  SY8EM  280 

Elmer  H  Hara  and  H  Claire  Frayn  In  AGARD  Opt  Fibres. 
Integrated  Optics  and  Their  Mil  Appl  Oct.  1977  17  p  (For 

availability  see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

The  development  of  an  experimental  optical  fiber  link  for 
the  command  and  control  system  (CCS-280)  for  the  0DH-280 
destroyer  escorts  of  the  Canadian  Navy  is  described  The  viability 
of  optical  fiber  transmission  systems  in  combat  action  data  systems 
such  as  the  CCS-280  is  demonstrated  The  experimental  optical 
fiber  link,  located  between  two  situation  display  consoles, 
consisted  of  31  channels  transmitted  the  digital  signals  between 
the  two  consoles  Single  optical  fibers  were  used  for  each 
transmission  channel,  some  of  which  carried  time  division 
multiplexed  signals  at  a  maximum  bit  rate  of  10  Mb/s  The 
optical  fibers  were  enclosed  in  an  armored  sheath  to  form  a 
cable  of  approximately  2  5  cm  in  diameter  and  4  m  in  length 
Experimental  trials  were  carried  out  on  a  land-based  CCS-260 
When  acceptance  tests  established  for  the  CCS-280  itself  were 
applied  to  the  optical  link,  the  tests  were  satisfied  with  zero 
defects  and  the  optical  link  performed  satisfactorily  under 
simulated  combat  conditions  Author 


N78-16813#  Naval  Underwater  Systems  Center.  New  London. 
Conn 

MULTICHANNEL  FIBER  OPTIC  SONAR  LINK  (FOSL-1) 


Frederick  C  Allard  and  Norman  S  Bunker  In  AGARD  Opt 
Fibres.  Integrated  Optics  and  Their  Mil  Appl  Oct  1977  7  p 

refs  (For  availability  see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

A  fiber  optic  transmission  line  was  designed,  built,  and  tested 
at  sea  in  an  operational  sonar  system  This  inboard  transmission 
line  conducts  52  channels  from  a  preamplifier  bank  to  a 
beamforming  section  Plastic  fiber  optics  is  used  in  a  61  channel 
cable  Optical  connectors  are  utilized  at  two  levels  Commercially 
available  electro -optical  components  are  employed  in  the  line 
driver  and  line  receiver  designs  to  achieve  wide  dynamic  signal 
range  with  low  distortion  at  low  cost  The  transmission  line, 
designated  FOSL  1  (Fiber  Optics  Sonar  Link-No  1)  was  designed 
as  an  initial  step  toward  a  military  qualified  subsystem  The 
utilization  of  established  technologies,  the  modular  construction, 
and  case  of  maintenance  allow  for  extended  hands  off  operation 
by  sonar  technicians  who  are  not  specially  trained  for  fiber 
optics  Author 

N78-168141  ITT  Electro- Optical  Products  Div ,  Roanoke.  Va 
A  TWO  KILOMETER  OPTICAL  FIBER  DIGITAL  TRANSMIS¬ 
SION  SYSTEM  FOR  FIELD  USE  AT  20  Mb/s 

T  A  Eppes.  J  E  Goell.  and  R  J  Gallenberger  (Naval  Electronics 
Lab  Center)  In  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  Appl.  Oct  1977  9  p  (For  availability  see  N78-16801 
07-74) 

Avail  NTIS  HC  A24/MF  A01 

A  two-kilometer  optical  fiber  digital  transmission  system  for 
bit  rates  up  to  20  Mb/s  is  described  The  system  includes  a 
light  emitting  diode  optical  source,  an  avalanche  photodiode 
receiver,  and  multifiber  graded  index  cable  The  data  channel 
elements  are  connected  via  several  field  installable  optical 
connectors  The  design  and  performance  of  such  components 
as  transmitter  modules,  receiver  modules,  optical  cable,  and  field 
installable  optical  connectors  are  discussed  Author 


N78- 1681 6/p  Shape  Technical  Center.  The  Hague  (Netherlands) 
Communications  Div 

COST  MODEL  FOR  AN  OPTICAL  FIBRE  COMMUNICA 
TIONS  SYSTEM 

T  A  Alper  In  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  Appl  Oct  1977  13  p  refs  (For  availability  see 

N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

A  cost  model  is  derived  for  an  optical  fiber  communications 
system  The  normalized  costs  of  such  systems  is  presented  for 
several  modulation  schemes  Reasonable  assumptions  are  used 
in  developing  the  model  and  its  application  are  confined  to 
transmitters  that  have  LED  sources  and  use  parabolic  index  fiber 
cables  For  the  purposes  of  calculation  a  signal  to  noise  ratio 
requirement  of  70  db  is  assumed  for  analog  systems,  an  error 
rate  requirement  of  10  to  the  -9th  power  is  assumed  for  digital 
systems,  and  modulation  rates  are  assumed  not  to  exceed 
100  Mbits/s  The  costs  per  channel  per  kilometer  for  a  typical 
short  haul  system  and  for  a  typical  long  haul  system  are  derived 
to  illustrate  the  use  of  the  model  Author 


N78- 18816/P  Naval  Electronics  Lab  Center.  San  Diego.  Calif 

A-7  ALOFT  ECONOMIC  ANALYSIS  AND  EMI-EMP  TEST 
RESULTS 

R  A  Greenwell  and  G  M  Holma  In  AGARD  Opt  Fibres. 
Integrated  Optics  and  Their  Mil  Appl  Oct  1977  13  p  refs 
(For  availability  see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

Cost  projections  for  three  performance-equivalent  cable 
alternatives  coaxial,  twisted-shielded  pair,  and  fibre  optic  were 
developed  These  cost  projections  were  generated  by  an  approach 
which  utilizes  two  techniques,  one  which  computes  very  specific 
costs  of  research  and  development  (R&D).  investment  and 
operation  and  support  (O&S)  for  the  data  transmission  links, 
and  the  other  which  computes  total  weapon  systems  cost  of 
R6D.  investments,  and  08<S  resulting  from  the  inclusion  of  the 
field -ope  ration  systems  The  results  clearly  indicated  definite 
economic  benefits  with  fiber  optics  Tests  were  also  performed 
tq  determine  EMI  susceptibility  and  EMP  effects  on  fiber-optic 
and  wire  interconnects  for  the  A-7  navigation  and  weapon  delivery 
subsystem  (NWDS)  These  tests  were  performed  in  the  laboratory 
and  on  the  aircraft  Results  from  the  EMI  and  EMP  tests  have 
shown  that  the  A-7  ALOFT  fiber-optic  subsystem  is  less 
susceptible  to  EMI  and  greatly  reduces  electromagnetic  induction 
from  an  induced  transient  pulse  Author 
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N7S  1M17|  Sperry  Research  Center  Sudbury  Mass 

DEVICE  AND  SYSTEM  CONCEPTS  FOR  MULTIMODE 
SINGLE  FIBER  OPTICAL  DATA  LINK8 

D  H  McMahon  A  R  Nelson  and  H  Wichansky  (Army  ECOM. 
Fort  Monmouth  N  J  )  In  AGARD  Opt  Fibres  Integrated  Optics 
and  Their  Mil  Appl  Oct  197  7  10  p  refs  (For  availability  see 

N78  16801  07  741 
Avail  NTIS  HC  A24/MF  A01 

The  principle  of  internal  reflectance  at  grazing  incidence  is 
used  to  create  devices  for  controlling  guided  multimode  light  by 
electro-optic  means  The  feasility  of  multiple  switching  is 
demonstrated  through  the  construction  and  evaluation  of  a  variety 
of  devices  including  modulators,  couplexers.  and  multiplexers 
Such  devices  add  impetus  to  the  growth  of  the  multimode  single 
fiber  technology  by  presenting  new  opportunities  for  system 
design  Author 

N78-16818#  Naval  Research  Lab  Washington.  D  C 
SINGLE  MODE  FIBER  OPTICS  AND  INTEGRATED  OPTICS 
FOR  USE  IN  OPTICAL  COMMUNICATIONS 

T  G  Giallorenzi  and  A  F  Milton  In  AGARD  Opt  Fibres. 
Integrated  Optics  and  Their  Mil  Appl  Oct  1977  18  p  refs 
(For  availability  see  N78  16801  07-74} 

Avail  NTIS  HC  A24/MF  A01 

The  status  of  components  for  use  in  single  mode  fiber  and 
integrated  optical  communication  systems  is  presented  The  single 
mode  coupling  problems  are  stressed  because  couplers  and 
splicers  are  the  technological  items  which  pace  the  implementation 
of  single  mode  data  transfer  systems  Author 

N78-16819#  Laboratoire  Central  de  Recherches  Thomson-CSF. 
Orsay  (France) 

ELECTROOPTICAL  ACTIVE  COMPONENTS  FOR  GUIDED 
LIGHT 

M  Papuchon  In  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  Appl  Oct  1977  8  p  refs  (For  availability  see 

N78- 16801  07  74,' 

Avail  NTIS  HC  A24/MF  A01 

Phase  modulators,  amplitude  modulators,  and  switches  that 
use  the  electro-optical  effect  are  discussed  Waveguide  fabrication 
through  diffusion  of  titanium  in  LiNb13  crystals  and  component 
performance  are  considered  J  M  S 

N78- 16820#  Westinghouse  Research  Labs.  Pittsburgh.  Pa 
GIGAHERTZ  MODULATORS  USING  BULK  ACOUSTO¬ 
OPTIC  INTERACTIONS  IN  THIN  FILM  WAVEGUIDES 

Gerald  B  Brandt.  M  Gottlieb,  and  R  W.  Wemert  In  AGARD 
Opt  Fibres.  Integrated  Optics  and  Their  Mil  Appl  Oct  1977 
9  p  refs  (For  availability  see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

When  bulk  acoustic  waves  are  applied  to  an  optical  waveguide, 
several  modulation  effects  are  observed  depending  upon  the  type 
of  wave  (longitudinal  or  shear).  Longitudinal  sound  waves 
frequency-shift  the  guided  light,  thus  providing  a  means  of 
modulating  light  in  a  wide  variety  of  waveguide  materials  Using 
thin  film  mosaic  acoustic  transducer  technology,  such  modulation 
is  demonstrated  at  frequencies  in  the  gHz  region.  By  segmenting 
the  acoustic  transducer  electrodes,  the  same  arrangement  can 
be  used  for  deflecting  the  light  since  the  acoustic  field  sets  up 
a  time  varying  grating  whose  spatial  frequency  is  set  by  the 
segment  spacing  Theoretical  frequency  limitations  on  these 
devices  do  not  appear  to  be  important  until  approximately  30  gH* 
is  reached,  thus  they  are  potentially  useful  for  extremely  wide-bancj 
data  links.  Experiments  at  15  gHz  show  30%  bandwidth  of 
acoustic  modulation  using  optical  heterodyne  detection  Author 

N78-16821#  California  Umv  .  Berkeley  Dept  of  Electrical 
Engineering  8nd  Computer  Sciences 

DISTRIBUTED-BRAGG-REFLECTOR  INJECTION  LASERS 
FOR  INTEGRATED  OPTICS 

Shyh  Wang  In  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  Appl  Oct.  1977  18  p  refs  (For  availability  see 

N78  16801  07-74) 

(Contract  N00014  75-C  0420.  Grant  NSF  ENG-76  08292) 

Avail  NTIS  HC  A24/MF  A01 

The  underlying  principles  and  the  fabrication  and  operation 
of  the  distributed  Bragg  reflector  (OBR)  injection  laser,  a  novel 
semiconductor  laser  which  shows  great  promise  as  a  source  for 
integrated  optics  are  described  The  laser  uses  two  corrugated 
waveguides  at  the  ends  as  reflectors  First,  the  effect  of  periodic 
thickness  variation  on  wave  propagation  is  reviewed  and  the 
dispersion  relation  for  the  eigen  Bloch  wave  is  presented  This 


presentation  is  followed  by  a  derivation  of  the  reflection  and 
transmission  coefficients  of  the  periodic -waveguide  (or  Bragg) 
reflector  Then  the  fabrication  procedures  and  the  operation  of  a 
DBR  GaAs-Gai  xAaxAs  laser  are  described  The  performance  of 
the  laser  is  analyzed  and  ways  to  optimize  the  design  of  the 
laser  for  single  mode  operation  with  appreciable  output  power 
are  discussed  Finally,  possible  schemes  for  future  integration 
with  other  optical  components  and  for  direct  coupling  into  optical 
fibers  are  proposed  Possible  ways  to  fine  tune  and  to  stabilize 
the  laser  wavelength  are  also  suggested  Author 

N7S- 18822#  University  Coll .  London  (England)  Dept  of 
Electrical  and  Electronic  Engineering 

MULTIMODE  OPTICAL  8 Y8TEM8-POWER  COUPLING 
BETWEEN  WAVEGUIDES 

M  G  F  Wilson.  C  W  Pitt.  A  D  DeOliveira.  and  0  Pamaux 
in  AGARD  Opt  Fibres.  Integrated  Optics  and  Their  Mil  Appl 
Oct  1977  9  p  refs  (For  availability  see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

Theoretical  and  experimental  results  are  presented  for 
multimode  optical  waveguide  intersections  fabricated  by  an 
ion-exchange  technique  A  simple  ray  theory  is  used  to  derive 
the  power  division  and  mode  conversion,  both  of  which  are 
influenced  greatly  by  the  geometry  m  the  intersection  region 

Author 

N78- 18623#  Washington  Umv.  Seattle  Dept  of  Electrical 
Engineering 

LASER-FIBER  COUPLING  WITH  OPTICAL  TRANSITION 
STRUCTURES 

Gordon  L  Mitchell  and  William  D  Scott  In  AGARD  Opt 
Fibres.  Integrated  Optics  and  Their  Mil  Appl  Oct  1977  11  p 

refs  Sponsored  by  Navy  and  NSF  (For  availability  see  N78  16801 
07-74) 

Avail  NTIS  HCA24.MFA01 

An  optical  transition  fiber  is  used  to  couple  between  a  diode 
laser  and  a  single  mode  fiber  Coupling  optimization  is  detailed 
m  terms  of  fiber  size  and  refractive  index  Fabrication  techniques 
and  material  selecting  parameters  for  rectangular  fibers  used  to 
make  the  transitions  are  discussed  Author 

N78- 16824#  Office  of  Naval  Research.  Arlington.  Va 

AN  INTEGRATED  OPTICAL  ANALOG  TO  DIGITAL  CON 
VERTER 

D  C  Lewis  and  H  F  Taylor  (Naval  Electronics  Lab  Center, 
San  Diego.  Calif)  In  AGARD  Opt  Fibres.  Integrated  Optics 
and  Their  Mil  Appl  Oct  1977  10  p  refs  (For  availability  see 

N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

An  electro-optic  technique  for  analog  to  digital  conversion 
based  on  an  interferometric  intensity  modulator  is  analyzed  The 
advantages  are  compared  with  alternative  methods  Potential 
military  applications  are  discussed  including  signal  processing 
for  wideband  radar  and  electronic  warfare  systems  J  M  S 

N78- 18826#  Consigho  Nazionale  deMe  Ricerche.  Florence  (Italy) 
Istituto  di  Ricerca  sulle  Onde  Elettromagnetiche 
THIN  FILM  INTEGRATED  SIGNAL  PROCESSORS 
G  C  Righini.  V  Russo,  and  S  Sottmi  In  AGARD  Opt  Fibres. 
Integrated  Optics  and  Their  Mil  Appl  Oct  1977  14  p  refs 

(For  availability  see  N78- 16801  07  74) 

Avail  NTIS  HC  A24/MF  A01 

Planar  and  hemispherical  geodesic  lenses  are  described  The 
aberrations  of  the  hemispherical  correlator  were  studied  and 
numerical  examples  were  carried  out  to  verify  its  Fourier  transform 
capabilities  Two  and  three  level  transmission  filters  were 
considered  in  the  numerical  simulation  of  pattern  recognition 
operations  It  is  concluded  that  the  hemispherical  correlator  can 
be  used  as  an  optical  processor  with  aperture  and  field  angles 
suitable  for  application  to  integrated  optical  circuits  J  M  S 

N78- 18828#  California  Umv  .  Los  Angeles  Electrical  Sciences 
and  Engineering  Dept 

HOW  DOES  ONE  INDUCE  LEAKAGE  IN  AN  OPTICAL  FIBER 
LINK 

C  Yeh  and  A  hnston  In  AGARD  Opt  Fibres.  Integrated 
Optics  end  Their  Mil  Appl  Oct  1977  5  p  refs  (For  availability 
see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

Nondestructive  methods  to  induce  the  leakage  of  optical 
signals  from  optical  fibers  are  discussed  (1)  the  index  matching- 
fluid  method  (2)  the  temperature  method;  and  (3)  the  bending 
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method  Experiments  were  performed  Results  show  that  all  three 
methods  are  effective  in  inducing  leakage  from  plastic  clad 
fibers  while  only  the  bending  method  is  effective  for  glass-dad 
fibers  Author 

N78-1M27#  Centre  National  d  Etudes  des  Telecommunications, 
lanmon  (France' 

STUDY  AND  RESULTS  OF  FIBER  OPTIC8  TRANSFER 
FUNCTIONS  [ETUDE  ET  RESULTATS  DE  LA  FONCTION 
OE  TRANSFERT  DES  FIBRES  OPTIQUES] 

R  Bouille.  1  C  Bizel.  and  M  Guibert  In  AGARD  Opt  Fibres. 
Integrated  Optics  and  Their  Mil  Appl  Oct  1977  8  p  refs  In 
FRENCH  (For  availability  see  N78-16801  07-74) 

Avail  NTlS  HC  A24/MF  A01 

A  method  of  obtaining  the  transfer  function  modulus  of  fiber 
optics  was  discussed  It  consists  of  utilizing  two  Fourier 
transformations  at  the  speed  of  continuous  luminous  impulses 
Experimentation  as  well  as  results  obtained  of  different  types  of 
♦■be'*  were  'eve^ved  (♦  was  •'onrluded  that  the  possibilities  of 
linkage  by  fiber  optics  can  be  accomplished  according  to  diverse 
numerical  flow  Transi  by  B  B 

N78  168280  Plessey  Co  Ltd  .  Towcester  (England)  Allen 
Clark  Research  Centre 

DETAIL  RESOLUTION  IN  OPTICAL  FIBRE  INDEX  PROFIL 
ING  METHODS 

W  J  Stewart  In  AGARD  Opt  Fibres  integrated  Optics  and 
Their  Mil  Appl  Oct  1977  2  p  refs  (For  availability  see 

N79  16801  07  74) 

Avail  NTlS  HC  A24/MF  A01 

The  resolution  of  fine  structure  in  fiber  refractive  index  profiles 
by  near  field  profiling  methods  was  investigated  experimentally 
and  theoretically  The  standard  near  field  method  and  a  new 
improved  method  are  treated  The  significance  of  this  structure 
in  affecting  fiber  bandwidth  is  described  and  the  results 
qualitatively  explained  in  resolution  terms  The  concept  of  mode 
volume  is  introduced  Author 

N78-168290  Bell  Telephone  Labs.  Inc.  Holmdel.  N  J 

NOVEL  TECHNIQUE  FOR  MEASURING  THE  INDEX 
PROFILE  OF  OPTICAL  FIBERS 

J  A  Arnaud  and  R  M  Derosier  In  AGARD  Opt  Fibres. 
Integrated  Optics  and  Their  Mil  Appl  Oct  1977  8  p  refs 

(For  availability  see  N78  16801  07  74) 

Avail  NTlS  HC  A24/MF  A01 

A  novel  technique  for  measuring  the  refractive  index  profile 
of  optical  fibers  is  demonstrated  The  method  consists  of 
illuminating  a  small  area  of  the  fiber  core  and  measuring  the 
total  transmitted  power  The  transmission  of  leaky  modes  is 
accounted  for  The  index  profiles  of  germama  doped  fibers  obtained 
by  this  technique  are  compared  to  interferometric  measurements 
The  resolution  is  shown  to  be  limited  by  wave  optics  effects 

Author 

N78-16830#  JENAER  Glaswerk  Schott  and  Gen  Mamz  (West 
Germany) 

INFLUENCE  OF  THE  REFRACTIVE  INDEX  PROFILE  ON  THE 
TRANSMISSION  QUALITY  OF  GRADIENT  INDEX  OPTICAL 
FIBRES 

G  Ghemeroth  D  Krause  N  Neuroth.  and  F  Reitmayer  In 
AGARD  Opt  Fibres  Integrated  Optics  and  Their  Mil  Appl 
Oct  1977  7  p  refs  (For  availability  see  N78  16801  07  74) 

Avail  NTlS  HC  A24/MF  A01 

The  problems  occurring  in  the  manufacture  and  investigation 
of  fibers  with  the  refractive  index  profile  required  by  theory  are 
described  The  fiber  core  consists  of  multi  component-glasses 
and  is  produced  by  the  method  of  inside  coating  of  a  glass 
tube  and  subsequent  collapsing  and  drawing  The  refractive  index 
profile  is  determined  by  an  interferometric  method  and  by 
measuring  the  near  field  intensity  distribution  The  pulse 
broadening  is  measured  directly  The  influence  of  different  profiles 
on  the  pulse  broadening  is  demonstrated  Typical  properties  of 
the  fibers  are  given  total  loss  5  dB/km  at  the  wavelength 
850  nm  pulse  broadening  1  3  ns/ km  numerical  aperture 
0  2  03  Author 

N78'16831#  Queen  Mary  Coll  London  (England) 

TRANSMISSION  CHARACTERISTICS  OF  GRADED  INDEX 
FIBRES 

P  J  B  Clamcoats  J  M  Arnold  and  G  Crone  In  AGARD 
Opt  Fibres  Integrated  Optics  and  Their  Mil  Appl  Oct  1977 
15  p  refs  (For  availability  see  N78  16801  07  74) 

Avail  NTlS  HC  A24/MF  A01 


Computational  methods  by  which  die  propagation  chaiactens 
tics  of  a  fiber  hence  the  impulse  response  and  system  bandwidth 
may  be  determined  are  compared  A  computer  program  which 
determines  for  a  model  of  a  laser  source  the  excitation  of  modes 
m  an  arbitrarily  graded  refractive  index  fiber  is  described  Author 

N78  168320  Consiglio  Nazionale  del'e  Ricerche  Florence  < Italy r 
instituto  di  Ricerca  sulle  Onde  elettrornagnenche 
DISPERSION  EVALUATION  IN  MULTIMODE  FIBERS  BY 
NUMERICAL  TECHNIQUE:  APPLICATION  TO  RING 
SHAPED  AND  GRADED  INDEX  WITH  A  CENTRAL  DIP 
A  M  Scheggi.  P  f  Checcaco  and  R  Falaai  In  AGARD  Opt 
Fibres  Integrated  Optics  and  Then  Mil  Appl  Oct  1977  16  p 

refs  (For  availability  see  N78  16801  07  74i 
Avail  NTlS  HCA24/MFA01 

A  method  is  described  which  utilizes  ray  tracing  techniques 
and  modal  relations  to  evaluate  the  dispersion  characteristics  of 
multimode  optical  fibers  With  various  refraction  index  distributions 
The  possibilities  offered  by  the  method  are  shown  by  application 
to  fibers  with  index  distribution  ranging  from  the  quasi  step  to 
the  quasi  parabolic  shape  Then  the  method  is  applied  to  ring 
profiles  and  graded  index  profiles  with  a  central  dip  Dispersion 
equalization  properties  are  observed  for  some  types  of  <mg  profiles 
while  the  effect  on  the  dispersion  due  to  a  central  dip  *n  a 
graded  profile  >s  examined  by  varying  the  •  -nt'-  and  w-dth 
the  dip  Autho- 

N78  168330  California  Inst  *  Teen  pasadena 
FINITE  BANDWIDTH  PROPAGATION  IN  MULTIMODE 
OPTICAL  FIBERS 

B  Crosignam.  P  OiPono  and  C  H  Papas  In  AGARD  Opt 
Fibres.  Integrated  Optics  and  Their  Mil  Appl  Oct  1977  6  p 

(For  availability  see  N78  16801  07  74) 

Avail  NTlS  HC  A24/MF  A01 

The  propagation  in  a  multimode  optical  fiber  of  a  finite  - 
bandwidth  optical  carrier  modulated  by  a  nonstaiionary  signal  is 
investigated  The  fluctuations  of  the  field  due  to  random 
mode  coupling  are  considered  and  the  set  of  coupled  equations 
describing  their  evolution  is  derived  The  propagation  of  a 
frequency  modulated  signal  is  investigated  A  general  theorem 
concerning  the  asymptotic  behavior  of  mode  power  fluctuations 
'S  obtained  Author 


N78- 168340  Army  Electronics  Command  Fort  Monmouth  N  J 

INJECTION  LASER  TRANSMITTER  FOR  LONG  DISTANCE 
FIBER  OPTICS  COMMUNICATION 

Ernst  Schiel.  Gerald  Talbot  and  Henry  Kressel  (RCA  Labs 
Princeton.  N  J  )  In  AGARD  Opt  Fibres  Integrated  Optics  and 
Their  Mil  Appl  Oct  1977  10  p  refs  (For  availability  see 

N/8  16801  07-741 
Avail  NTlS  HCA24'MFA01 

The  design  and  development  of  an  injection  laser  transmitter 
for  a  tactical  long  drstar>ce  fiber  optics  communication  Jink  are 
described  The  double  heterostructure  GaAIAs  laser  is  configured 
m  a  triple  stripe  geometry  which  can  feed  the  optical  output 
power  into  a  linear  array  of  three  fibers  The  laser  structure 
was  grown  by  the  liquid  phase  epitaxial  method  and  optimized 
for  high  peak  power  operation  at  a  duty  factor  of  ten  percent 
(Average  pulse  repetition  rate  is  10  MHz  and  pulsewidth  is 
10  nsec  )  The  laser  chip  is  mounted  in  a  prototype  pill  package, 
which  is  placed  on  a  thermoelectric  heater/cooler  keeping  the 
operational  temperature  of  the  laser  at  1 5  C  A  special  drive 
circuit  utilizing  a  high  power  field  effect  transistor  in  the  last 
stage  was  designed  to  drive  the  laser  at  a  peak  current  of  2  A 
to  obtain  250  mW  peak  output  power  Efficient  coupling  into 
graded  index  fibers  was  accomplished  by  lensmg  the  fibers  by  a 
new  technique  Life  tests  on  three  lasers  showed  no  degradation 
after  7000  hours  of  operation  Author 

N78- 168350  Lincoln  Lab  Mass  Inst  of  Tech  Lexington 

GalrtAsP/  InP  DOUBLE  HETEROSTRUCTURE  LASERS  FOR 
FIBER  OPTIC  COMMUNICATIONS 

J  J  Hsieh  In  AGARD  Opt  Fibres  Integrated  Optics  and 
Their  Mil  Appl  Oct  1977  p  35  1  35  7  refs  (For  availability 

see  N78  16801  07  74) 

Avail  NTlS  HC  A24/MF  A01 

The  performance  of  broad  area  and  stripe  geometry  GalnAsP 
InP  double  heterostructure  diode  lasers  prepared  by  liquid  phase 
epitaxy  was  studied  These  lasers  have  the  advantage  that  exact 
lattice  matching  between  the  GamAsP  active  region  and  the 
InP  substract  is  possible  for  quaternary  alloy  compositions  giving 
emission  wavelengths  over  a  range  that  includes  1113  mm 
the  optimum  region  for  optical  communication  systems  utilizing 
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fused  silica  fibers  Continuous  operation  at  room  temperature 
was  achieved  m  this  region  both  for  proton  defined  stripe  (PDSI 
and  junction  defined  buried  stripe  (JDBS)  lasers  Near  field 
observations  of  the  JDBS  laseis  show  total  optical  confinement, 
with  no  spreading  of  the  radiation  outside  the  buried  stripe  for 
cw  operation  at  20%  above  threshold  or  for  pulsed  operation  at 
8  times  threshold  Three  PDS  devices  have  logged  over  2000 
1600  and  1200  hours  of  cw  operation  at  room  temperature 
without  any  degradation  in  output  power  threshold  current,  or 
emission  spectrum  Author 

N78  16836*  Laboratoire  Central  de  Recherches  Thomson  CSF 
Orsay  (Fran.:el 

REPRODUCTION  MANUFACTURING  OF  LASERS  DIODES 
(REPRODUCTIBILITE  DE  FABRICATION  OES  DIODES 
LASERS] 

E  Ouda  J  C  Carbafles  and  J  Apruz/ese  in  AGARD  Opt 
Fibres  Integrated  Optics  and  Their  Mil  Appi  Oct  1977 
p  36  1  36  9  refs  (For  availability  see  N78  16801  07  74) 

Avail  NTIS  HC  A24  MF  A01 

The  results  of  a  study  performed  with  the  aim  of  improving 
the  reproducibility  of  laser  diodes  are  presented  The  lasers  diodes 
designed  are  of  double  heterostructure  type  grown  on  GaAs 
substrates,  they  have  an  emitting  stripe  of  12  mm  wide  formed 
by  a  shallow  proton  implantation  At  each  important  step  of 
production  (deposition  of  obraic  contact,  cleaving  sawing,  bonding) 
tests  were  set  up  to  check  the  quality  of  the  operation  The 
influence  of  these  operations  on  the  characteristics  of  the  lasers 
is  discussed  The  influence  of  the  stresses  induced  during  the 
process  is  pointed  out  Criteria  were  derived  to  eliminate  at  an 
early  stage  the  chips  which  exhibit  insufficient  characteristics 
(or  optical  communication  applications  As  a  general  result  a 
reduction  m  the  dispersion  of  the  performances  was  achieved 
for  the  lasers  produced  through  these  tests  set  up  along  the 
production  line  Author 

N78-16837#  Naval  Ocean  Systems  Center,  San  Diego.  Calif 

PHYSICS  AND  TECHNOLOGY  OF  DEGRADATION  IN  GeAs 
LIGHT  EMITTING  DIODES 

G  Zaesehmar  fn  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  AppI  Oct  1977  p  37-1  37  7  refs  (For  availability 

see  N78  16801  07-74) 

Avail  NT/S  HC  A24/MF  AOI 

Creep  induced  lattice  defects  caused  by  thermal  stress  in 
the  junction  area  are  examined  as  a  possible  source  for  light 
emitting  diode  degradation  It  is  indicated  that  the  increased 
number  of  lattice  defects  causes  an  increase  m  nonradiative 
recombination  ^enters  resulting  m  a  shunt  path  which  decreases 
the  efficiency  at  constant  current  A  quantitative  theory  and 
experimental  results  are  discussed  Author 

N78  16838*  Standard  Telecommunication  Labs  Ltd  Harlow 
(England) 

RELIABLE  SEMICONDUCTOR  LASERS  FOR  WIDE  BAND 
OPTICAL  COMMUNICATION  SYSTEMS 

a  R  Gr>odvv;n  °  R  Solway  M  b  <v  and  W  O  Bourne  In 
AGARD  Opt  Fibres.  Integrated  Optics  and  Their  Mil  Appi  Oct 
197  7  p  38  1  38  8  refs  (For  availability  see  N78  16801 

07-74) 

Avail  NTIS  HC  A24/MF  A01 

The  fabrication  and  performance  characteristics  of  stripe 
geometry  lasers  are  described  These  lasers  are  shown  to  be 
suitable  for  use  with  small  core  single  mode  or  graded  index 
fibers  m  systems  requiring  modulation  at  rates  in  excess  of 
250  Mbit/s  J  M  S 

N78- 16839#  Techmsche  Umversitaet.  Munich  (West  Germany) 

DESIGN  AND  FABRICATION  OF  GaAs  LIGHT  EMITTING 
DIODES  FOR  OPTICAL  COMMUNICATION  SYSTEMS  WITH 
HIGH  TRANSMISSION  CAPACITY 

W  Huber.  J  Heinen.  and  W  Harth  In  AGARD  Opt  Fibres. 
Integrated  Optics  and  Their  Mil  Appi  Oct  1977  p  39-1  - 
39  4  /For  availability  see  N78  16801  07-74) 

Avail  NTfS  HC  A24/MF  A01 

The  physical  mechanism  of  the  time  and  frequency  behavior 
of  LED  r  is  investigated  It  is  demonstrated  that  two  time 
constant?,  the  electron  life  time  and  the  time  constant  due  to 
the  diode's  space  charge  capacitance,  govern  the  high  frequency 
performance  of  a  LED  A  model  is  presented  which  describes 
the  influence  of  the  relevant  technological  LED  parameters 
(layer  structure,  active  area,  active  layer  width  and  doping)  on 
the  time  and  frequency  behavior  by  means  of  these  time  constants 


The  technological  and  physical  factors,  which  represent  the 
ultimate  limitation  of  the  modulation  bandwidth,  are  discussed 
Based  upon  this  mode!  the  design  concept  of  a  practical  LED 
with  a  very  high  modulation  bandwidth  is  described  Measure 
ments  of  the  frequency  characteristic  the  light  power  output, 
and  the  spectral  characteristic  were  earned  out  In  addition  the 
AM  noise  behavior  is  investigated  The  transmission  rate  and 
the  maximum  length  of  an  optical  communication  system  using 
such  high  speed  LED  s  is  estimated  Author 

N78- 16840#  Laboratoires  de  Marcoussis  (France) 

HIGH  POWERED  SILICON  AVALANCHE  DIODES  FOR 
OPTICAL  COMMUNICATION  SYSTEMS  [PHOTODIODES 
A  AVALANCHE  AU  SlLJCIUM  A  GRANDE  RAPIDITE  POUR 
SYSTEMS  DE  COMMUNICATIONS  OPTIQUES] 

G  Ripoche  and  M  Bnlman  In  AGARD  Opt  Fibres.  Integrated 
Optics  and  Their  Mil  Appi  Oct  1977  p  40-1  -  40-16  refs 
/ For  availability  see  N?8- 16801  07  74) 

Avail  NTIS  HC  A24/MF  A01 

Silicon  avalanche  photodiodes  are  the  best  detectors  a  apted 
to  answer  to  the  need  of  optical  communications  Two  diode 
structures  were  studied  (1)  classical  p-n  /unctions,  and  (2)  p-n-p 
junctions  obtained  by  high  energy  ion  implantation  Each  structure 
can  be  obtained  by  homogeneous  substrate  or  epitaxial  substrate 
studied  performance  functions  A  description  of  utilization 
procedure  for  the  two  structures  is  presented  along  with  results 
obtained  concerning  utility  gain,  sensitivity,  and  speed  The  results 
are  then  compared  with  obtained  data  and  surveyed  in  detail 

Transl  by  B  B 

N78-16841#  Allen  Clark  Research  Centre  Towcester  (England) 
THE  RELIABILITY  OF  HIGH  RAOIANCE  GaAs  LEDS 

S  D  Hersee  In  AGARD  Opt  Fibres  Integrated  Optics  and 
Their  Mil  Appi  Oct  1977  p4l-7  41-11  refs  (For  availability 

see  N78-16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

Extended  life  testing  of  diffused  /unction  LEDs  revealed 
that  degradation  is  due  to  two  independent  processes  Evidence 
is  presented  which  indicates  that  both  of  these  processes  are 
diffusion  controlled  On  the  basis  of  these  results  the  room 
temperature  life  time  of  a  typical  LED  is  predicted  to  be 
approximately  10  hours  Author 

N78- 16842#  Laboratoire  Central  de  Recherches  Thomson-CSF 
Orsay  (France) 

EMISSION  MODULE  OF  A  SEMICONDUCTOR  LASER 
[MODULE  D  EMISSION  A  LASER  SEMICONDUCTEUR] 

A  Jacques  and  L  Dauria  In  AGARD  Opt  Fibres.  Integrated 

Optics  and  Their  Mil  Appi  Oct  1977  p  42-1  ■  42-13  refs 

(For  availability  see  N78  16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

Problems  regarding  the  design  and  the  fabrication  of  an 
injection  laser  transmitter  module  are  discussed  The  emitter  unit 
and  the  driving  and  control  circuits  are  considered  Author 

N78-16843#  Laser  Diode  Labs.  Inc.  Metuchen  N  J 

INJECTION  LASER  SOURCES  FOR  FIBER  OPTIC  COM¬ 
MUNICATIONS 

Robert  B  Gill  In  AGARD  Opt  Fibres  Integrated  Optics  and 

Their  Mil  Appi  Oct  1977  p  43-1  43-13  (For  availability 

see  N78  16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

The  fabrication  and  performance  characteristics  of  injection 
lasers  and  light  emitting  diodes  currently  being  developed  for 
use  in  fiber  optics  communication  or  data  link  systems  are 
described  Emphasis  is  placed  on  device  design  and  GaAs  and 
GaAIAs  epitaxial  and  wafer  processing  technology  currently  in 
use  for  the  routine  r.tanufacture  of  commercial  light  emitting 
diodes  and  high  duty  cycle  or  CW  room  temperature  injection 
laser  diodes  Therefore,  the  device  performance  results  which 
are  discussed  are  typical  of  manufactured  devices  rather  than 
the  best  results  observed  in  the  laboratory  While  the  process¬ 
ing  technology  which  is  described  is  based  on  the  fabrication  of 
cw  room  temperature  laser  diodes,  the  processing  techniques 
detailed  are  also  applicable  to  the  manufacture  of  double 
heteroiunction  light  emitting  diodes  as  well  as  large  optical  cavity, 
high  power,  high  duty  cycle  laser  diodes  Author 

N78- 18844#  University  Coll .  London  (England)  Dept  of 
Electrical  Engineering 

HOLOGRAPHIC  ELEMENTS  FOR  PRACTICAL  FIBRE 
BUNDLE  COUPLERS 
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ODD  Soares  A  M  P  P  leite.  and  £  A  Ash  In  AGARD 
Opt  Fibres  Integrated  Optics  and  Their  Mil  Appl  Oct  197/ 
p  44  1  44  13  refs  (For  availability  see  N/o  16801  07  74) 

Avail  NTIS  HC  A24/MF  A01 

The  use  of  a  holographic  element  *>hich  substantially  reduces 
the  sensifvity  to  tolerance  errors  m  the  manufacture  of  a  coupler 
is  discussed  The  approach  is  based  on  the  use  of  a  hologram 
output  window  for  the  cable  end.  the  coupling  between  the 
two  windows  proceeding  by  means  of  pseudo  plane  waves  The 
effects  is  transfer  the  need  for  precision  to  the  factory,  the 
coupler  to  be  assembled  in  the  field  being  relatively  undemanding 
The  system  is  applicable  to  bundles  of  fibers,  preliminary 
experimental  results  for  the  coupling  between  one  pair  of  fibers 
to  another  pair  are  described  Author 


N78- 16846#  Allen  Clark  Research  Centre  Towcester  (England) 
AN  ADJUSTABLE  BRANCHING  COUPLER  ATTENUATOR 
FOR  MULTIMODE  SINGLE  FIBRE  SYSTEMS 

C  Stewart  and  W  J  Stewart  In  AGARD  Opt  Fibres  Integrated 
Optics  and  Their  Mil  Appl  Oct  1977  10  p  refs  'For  availability 
see  N78  16801  07  741 
Avail  NTIS  HC  A24/MF  A01 

Two  forms  of  the  coupler 'attenuator  are  studied  The  fust 
consists  of  a  block  of  clear  plastic  material  with  an  amplitude 
grating  on  one  surface  agamst  which  the  fiber  is  pressed  The 
fiber  assumes  the  shape  of  the  grating  which  is  approximately 
sinusoidal  Power  from  the  fiber  is  coupled  out  mto  the  plastic 
medium  and  may  be  detected  at  the  end  face  The  second  form 
of  the  device  consists  of  a  thin  glass  plate  of  about  the  same 
thickness  as  the  fiber  with  a  grating  formed  on  one  edge  The 
plate  is  shaped  such  that  the  emerging  radiation  from  the  coupling 
region  is  focussed  on  to  a  detector  or  another  fiber  Results  are 
reported  for  both  types  of  coupler  Author 


N78- 16846#  Laboratoire  Central  de  R -cherches  Thomson  CSF 
Orsay  iFrance) 

BIDIRECTIONAL  CENTRAL  COUPLERS  FOR  LINKS  WITH 
OPTICAL  FIBER  BUNDLES 

L  Dauria  and  A  Jacques  In  AGARD  Opt  Fibres  Integrated 
Optics  and  Their  Mil  Appl  Oct  1977  lip  refs 'For  availability 
see  N78  16801  07  74) 

Avail  NTIS  HC  A24/MF  A01 

A  range  of  compatible  and  detachable  devices  for  links  with 
optical  fiber  bundles  were  developed  including  both  components 
for  point  to  pomt  links  (transmitter,  receiver  connectors  >  and 
data  distribution  devices  (3dB  splitter  electrically  tapped 
connector  mechanical  multiple  switch)  Bidirectional  central 
couplers  having  seven  input/ Output  terminals,  compatible  w>th 
all  realized  devices  are  described  Construction  of  two  types  of 
central  couplers  is  described  assembled  bundle  coupler  and 
separable  bundle  coupler  (with  linear  central  fiber  and  U  central 
fiber)  A  technique  using  a  central  diffuser  allows  a  significant 
and  reproductible  decrease  of  the  maximum  variation  of  the 
detected  levels  on  the  same  delecting  channel  Author 


N78-16847#  Laboratoires  de  Marcoussis  (France) 

T  COUPLER  FOR  MULTIMOOE  OPTICAL  FIBERS 

L  Jeunhomme  and  J  P  Pocholle  In  AGARD  Opt  Fibres 
Integrated  Optics  and  Their  Mil  Appl  Oct  1977  13  p  refs 

Sponsored  by  Delegation  Generale  a  la  Recherche  Sci  et  Tech 
(For  availability  see  N78- 16801  07-74) 

Avail  NTIS  HC  A24/MF  A01 

The  device  described  allows  the  derivation  of  a  variable 
amount  of  the  light  travelling  in  a  multimode  optical  fiber  without 
interruption  of  the  transmission  link  The  principle  of  the  optical 
fiber  tap  is  to  induce  well  controlled  mode  conversion  between 
guided  and  radiation  modes  of  the  fiber,  which  can  then  leak 
out  in  a  higher  index  surrounding  medium  and  reach  a  photodetec 
tor  The  mode  conversion  is  induced  by  bending  the  fiber  in  a 
sinusoidal  way  and  the  derivation  ratio  ts  adjusted  by  varying 
the  amplitude  of  the  sinusoidal  deformation  The  results  presented 
concern  the  influence  of  the  mechanical  wavelength  of  the 
deformation,  the  radiation  of  the  power  denvated  from  the  fiber 
and  the  influence  of  the  device  on  the  propagation  characteristics 
of  the  fiber  (far  field  radiation  pattern  and  impulse  response) 
Results  concerning  the  derivation  ratio  achievable  with  this  device 
are  also  presented  for  both  step  index  and  graded  index  fibers 

Author 


N78-16848#  Siemens  AG  Munich  (West  Germany! 

DATA  BUS  SYSTEM  WITH  SINGLE  MULTIMODE  FIBERS 

F  Auracher  and  H  H  Wnte  In  AGARD  Opi  Fibres  Integrated 
Optics  and  Their  Mil  Appl  Ocl  1977  7  p  refs  Sponsored 
by  Federal  Dept  of  Res  and  Technol  of  the  federal  Rep  of 
Ger  (For  availability  see  N78  16801  07  74 * 

Avail  NTIS  HC  A24/MF  A01 

The  concept  is  reported  of  a  single  fiber  data  bus  system  m 
T  structure  based  on  a  new  access  c  oupler  which  is  easy  to 
fabricate  and  has  a  low  insertion  loss  T tie  maximum  possible 
number  of  terminals  that  i  an  be  supplied  with  an  optimized 
system  were  calculated  Author 

N78  16849*  Standard  Telecommunication  Labs  Ltd  Harlow 
'England' 

AN  OPTICAL  FIBRE.  MULTI  TERMINAL  DATA  SYSTEM  FOR 
AIRCRAFT 

J  G  Farrington  and  M  Chowr  /ri  AGARD  Opt  Fibres  Integrated 
Optics  and  Then  Mil  Appl  Oct  1977  12  p  refs  Sponsored 

by  Ministry  of  Defense  'For  availability  see  N78  16801  07  7 4 ■ 
Avail  NTIS  HC  A24  MF  A01 

As  a  result  of  a  study  on  the  potential  of  optical  fiber 
multiterminal  data  systems  for  avionics  a  design  approach  was 
chosen  which  is  expected  to  be  a  suitable  basis  for  a  wide 
range  of  applications  This  is  a  time  division  multiplexing  system 
which  has  features  of  being  highly  immune  to  problems  of  optical 
loss  and  multipath  effects  m  optical  highways  having  redundant 
paths  and  of  avoiding  the  need  for  any  master  tern  mai  This 
system  approach  is  tailored  to  characteristics  cf  optical  fibers 
and  should  lead  to  good  integrity  and  ruggedness  A  breadboard 
model  of  a  terminal  was  demonstrated  Author 


N78-16850#  Hellermann  Deutsch  East  Gnnstead  fEnglandi 

FIBRES  OPTICS  CONVECTORS:  HOT  FORMING  VERSUS 
EPOXY  BONDING  OF  BUNDLES  AND  NEW  TECHNIQUES 
WITH  SINGLE  FIBRES 

R  B  Quarmby  In  AGARD  Opt  Fibres.  Integrated  Optics  and 
Their  Mil  Appl  Oct  1977  7  p  ref  'For  availability  see  N78  16801 
07  74) 

Avail  NTIS  HC  A24  MF  A01 

The  requirements  of  fiber  optics  for  military  use  are 
reliability,  ease  of  maintenance  and  speed  of  both  installation 
and  repair  Various  single  and  multichannel  connectors  and 
systems  for  cable  cable  and  cable-diode  coupling  can  be  made 
and  with  suitable  design  will  withstand  temperature  cycling 
humidity  vibration  and  shock  to  military  standards  Until  now 
fibe-  bundle  cables  were  terminated  by  epoxy  >esm  bonding 
but  this  technique  has  been  inconvenient  to  apply  in  the  field 
A  new  dry  technique  was  developed  for  hot  forming  the  cable 
ends  and  deta.is  are  given  The  new  process  results  m  junctions 
of  higher  optical  efficiency  and  it  can  be  carried  out  with  only  a 
*ew  minutes  training  m  the  use  of  the  portable  tools  now  available 
Butt  [Ointed  single  fiber  connectors  were  made  and  have  coupling 
losses  in  the  order  of  3db  Author 

N78-16851#  ITT  Components  Group  Europe  Leeds  (Englandi 

FIBRE  OPTICS  INTERCONNECTION  COMPONENTS 

J  D  Archer  In  AGARD  Opt  Fibres  Integrated  Optics  and 
Then  Mil  Appl  Oct  1977  8  p  (For  availability  see  N78  16801 
07-74) 

Avail  NTIS  HC  A24/MF  A01 

A  range  of  single  fiber  demountable  connectors  and  active 
devices  are  described,  and  measured  performances  are  compared 
with  theoretical  predictions  Author 
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81  ADMINISTRATION  AND 
MANAGEMENT 

Includes  management  planning  and  research 


N79  12S47#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

SUGGEST! D  DATA  ELEMENTS  FOR  RECORDING  ON 
GOING  RESEARCH  AND  DEVELOPMENT  EFFORTS:  A 
MANAGEMENT  INFORMATION  SYSTEM 

H  E  Sauter  <ODC.  Alexandria  Va )  Oct  1978  11  p  refs 

(AGARD-R  669.  ISBN  92  835  1 298  7)  Avail  NTIS 

HC  A02/MF  A01 

Data  elements  integral  to  a  Research  and  Development 
Management  Information  System  are  gathered  from  a  sampling 
of  operating  systems  listed,  and  defined  A  work  unit  level  of 
reporting  is  defined,  and  its  advantages  are  given  Working  groups 
are  established  to  develop  a  standardization  of  data  elements 

SE  S 


82  DOCUMENTATION  AND 
INFORMATION  SCIENCE 

Includes  information  storage  and  retrieval  technology, 
micrography  and  library  science 

For  computer  documentation  see  6  1  Computer  Program 
rnmg  and  Software 

N7728034 §  Advisory  Group  for  Aerospace  Research  and 
Development  Pans  (France) 

MAXIMIZING  EFFICIENCY  AND  EFFECTIVENESS  OF 
INFORMATION  OATA  BANKS 

Y  M  Braunstem  (New  York  linn#  }  May  (977  18  p  refs 

Sponsored  tn  part  by  NSF 

(AGARD  R  657.  ISBN  92  835  1243  x)  Avail  NTIS 

HC  A02/MF  A01 

Principles  are  examined  underlying  the  efficient  and  eflec 
tive  production,  transfer  and  use  of  information  The  cost  savings 
and  benefits  that  accrue  to  users  from  increased  cooperation 
among  the  participants  in  the  information  transfer  process  are 
studied  Cooperation  between  producers  intermediaries,  and  users 
is  covered  The  impact  of  networking  on  information  services  is 
discussed  Distinctions  are  made  among  computer  commumca 
tion  and  information  networks  Author 

N77 -34041#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

SURVEY  OF  COMPUTER  ASSISTED  WRITING  AND 
EDITING  SYSTEMS 

P  I  Berman  (Lockheed  Electron  Co.  Plainfield  N  J)  Jul 
1977  65  p  refs 

(AGARD  AG  229)  Avail  NTIS  HC  A04/MF  A01 

The  available  technology  for  automating  the  preparation  of 
technical  and  scientrfc  documents  was  surveyed  The  range  of 
possibilities  inherent  -n  such  technology  was  demonstrated  by 
reviewing  a  number  of  tvpicai  system  configurations  Present 
trends  in  automated  publishing  systems  are  suggested  and  some 
qualitative  guidelines  for  ^elerlirig  and  implementing  such  systems 
are  ptovided  Author 

N78- 11873^  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

THE  IMPACT  OF  FUTURE  DEVELOPMENTS  IN  COM 
MUNICATIONS.  INFORMATION  TECHNOLOGY  AND 
NATIONAL  POLICIES  ON  THE  WORK  Of  THE  AEROSPACE 
INFORMATION  SPECIAUST 

Sep  1977  86  p  refs  Presented  at  the  Technol  Inform  Panel 
Specialists  Meeting  Os)o.  22  23  Jun  1977 
(AGARD  CP  225  ISBN  92  835  1 254  5)  Avail  NTIS 

HC  A05/MF  AOI 

The  mam  trends  in  communications  and  information  technol 
ogy  were  identified  the  purpose  was  to  assess  the  impact  of 
these  trends  on  the  information  specialist,  and  to  consider  what 
other  developments  might  be  desirable  particularly  in  relation 
to  aerospace  scientific  and  technical  information  For  individual 
titles  see  N78  1  1874  through  N78  11888 

N78- 1 1874#  Norwegian  Center  for  Informatics.  Oslo 

THE  NORWEGIAN  SCANDINAVIAN  SCIENTIFIC  AND 
TECHNICAL  INFORMATION  SCENE 

A  Disch  In  AGARD  The  Impact  of  Future  Develop  in  C'lmmim 
Inform  Technol  and  Natl  Policies  on  the  Work  of  the  Aerospace 
Inform  Specialist  Sep  1977  4  p  refs  (For  availability  see 

N78  1  1873  02  82) 

Avail  NTIS  HC  >*05/ Mf  AO? 

Norwegian  technical  information  users  were  surveyed  to 
assess  their  knowledge  of  present  information  channels  and  then 
preference  and  utilization  of  various  mformaiton  systems 
Cooperative  efforts  have  been  undertaken  by  Sweden  Norway 
Denmark  Finland  and  Iceland  to  promote  the  organization  of 
Scandinavian  technical  documents  J  H 

N78-1187S#  Norwegian  Defence  Research  Establishment. 
Kjeller 

THE  SMALL  NATIONS*  NEEDS  FOR  SCIENTIFIC  AND 
TECHNICAL  INFORMATION  THE  CASE  OF  NORWAY 

Finn  Lied  In  AGARD  The  Impact  of  Future  Develop  in  Commun 
Inform  Technol  and  Natl  Policies  on  the  Work  of  the  Aerospace 
Inform  Specialist  Sep  197  7  5  p  refs  (For  availability  see 

N78  1  1873  02  821 
Ava,|  NTIS  HC  A05/MF  AO) 


The  needs  of  small  nations  foi  scientific  and  technical 
information  are  considered,  focusing  on  technical  research  m 
Noiway.  political  goals  and  technical  strengths  of  a  country  such 
as  Norway  are  among  the  factors  considered  Also  reviewed  is 
the  organization  of  Norwegian  research  and  development,  including 
funding  mechanisms  for  such  programs  J  H 

N78- 11876#  Norwegian  Center  for  Informatics  Oslo 
INFORMATION  1990  A  NORWEGIAN  SCENARIO 

Hans  K  Krog  In  AGARD  The  Impact  of  Future  Develop  m 
Commun  .  Inform  Technol  and  Natl  Policies  on  the  Work  of 
the  Aerospace  Inform  Specialist  Sep  1977  4  p  refs  (For 

availability  see  N78  1  1873  02-82) 

Avail  NTIS  HC  A05/MF  AOI 

The  Norwegian  Centre  for  Informatics  conducted  a  compre 
hensive  study  of  the  possible  realistic  developments  m  the  field 
of  scientific  and  technical  information  in  Norway  up  to  the  year 
1990  The  major  break  through  will  be  in  the  extended  use  of 
computer  on  line  terminals,  accessing  external  and  internal  data 
bases  and  data  banks  providing  not  only  bits  and  pieces  of 
information  but  indeed  also  adding  computer  power  to  the 
handling  and  manipulation  of  these  data  directly  from  the  office 
Electronic  publication  will  be  in  its  early  stages  making  an  impact 
especially  in  the  scientifically  advanced  areas  of  basic  and  applied 
research  breaking  down  further  the  geographical  boundaries  and 
the  time  delay  obstacles  to  the  free  flow  of  information  More 
time  and  money  will  be  spent  on  information  for  the  purpose  of 
making  better  decisions  and  keeping  abreast  of  the  current 
developments  in  science  and  m  business  The  leadtime  in 
technological  development  will  consequently  be  reduced  In  the 
information  field  more  emphasis  will  be  put  on  the  quality  of 
information  and  data  accessible,  both  in  content  and  in  presenta 
tion  Graphic  information  and  illustrations  >vilt  be  part  of  the 
content  in  data  bases  and  data  banks  Confidence  limits  and 
other  quality  stamps  will  be  an  integral  part  of  the  information 
provided  Author 


N78- 11877#  Dansk  Teknisk  Opfysnmgstjeneste  Copenhagen 

SCANNET  EURONET  AIMS.  POLICIES  ORGANIZATION. 
SERVICES  AND  IMPACT  EXPECTEO 

K/eld  Klmtoe  In  AGARD  The  Impact  of  Future  Develop  in 
Commun  .  Inform  Technol  and  Natl  Policies  on  the  Work  of 
the  Aerospace  Inform  Specialist  Sep  1977  7  p  refs  (For 

availability  see  N78  11873  02  82) 

Avail  NTIS  HC  A05/MF  AOI 

Two  European  info  mation  and  documentation  networks 
SCANNET  (within  the  Scandinavian  countries)  and  EURONET 
lan  EEC  cooperative)  ate  assessed  evaluating  systems  admimsba 
tion  communications  and  equipment  and  services  contributions 
to  local  political  goals  Both  systems  comprise  national  access 
points  linked  by  telecommunication  lines,  data  bases  stored  on 
host  computers  and  a  widely  distributed  group  of  terminal  users 
Strategies  for  effective  systems  management  are  suggested  J  H 


N78- 11878#  Gesellschaft  Deutsche!  Chemiker  Weinheim  (West 
Germany) 

THE  FUTURE  OF  PRIMARY  SCIENTIFIC  PUBLICATIONS 

Helmut  Gruenewald  In  AGARD  The  Impact  of  Future  Develop 
m  Commun  Inform  Technol  and  Natl  Polices  on  the  Work  of 
the  Aerospace  Inform  Specialist  Sep  19  7  7  2  p  iFor  availability 
see  N78  1  1873  02  82) 

Avail  NTIS  HC  A05/NH  AOI 

In  order  to  overcome  difficulties  of  primary  literature  and  to 
improve  and  accelerate  the  flow  of  scientific  information  an 
integrated  publication  system  »s  proposed  whereby  full  papers 
are  published  in  microform  only  For  each  pape'  entering  the 
microform  sforn  a  synopsis  of  about  one  printed  page  is  published 
m  the  classical  way  le  m  a  synopsis  journal  Papers  will  continue 
to  be  refereed  before  they  are  accepted  for  pubhcat'on  Microform 
is  offered  to  libraries  foi  subscription  since  it  is  impractical  and 
undesirable  for  several  resaons  to  establish  manuscript  banks 
or  depositary  libraries  Such  institutions  would  impede  rather 
than  enhance  the  flow  of  information  Author 


N78-11879#  Capital  Systems  Group  Rockville  Md 

INNOVATIONS  IN  INFORMATION  TRANSFER  A  PRO¬ 
GRAM  TO  STIMULATE  CHANGE 

William  A  Creager  In  AGARD  The  Impact  of  Future  Develop 
in  Commun  .  Inform  Technol  and  Natl  Policies  on  the  Work  of 
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the  Aerospace  Inform  Specialist  Sep  1977  1  1  p  refs  (For 

availability  see  N78  11873  02  82) 

(Contract  NSF  C  950) 

Avail  NTIS  HC  A05/MF  A01 

A  program  to  stimulate  the  introduction  of  beneficial  change 
into  the  scientific  and  technical  communication  process  has  been 
operating  for  three  years  Concentrating  initially  on  the  primary 
dissemination  component  of  the  communication  process,  a 
guidebook  for  innovators  was  produced  and  distributed  Various 
activities  to  expand  the  guidebook  encourage  the  utilization  of 
its  contents  and  evaluate  its  usefulness  were  then  undertaken 
The  program  experience  and  results  to  date  are  discussed  and 
plans  for  expanding  the  program  into  other  areas  of  the 
scientific  and  technical  information  communication  process  are 
outlined  Author 

N78- 11880#  Hatfield  Polytechnic  (England) 

PROSPECTS  FOR  FACSIMILE  IN  INFORMATION  TRANS 
FER 

R  Bairett  In  AGARD  The  Impact  of  Future  Develop  in  Cornmun 
Inform  Techno!  and  Nall  Policies  on  the  Work  of  the  Aerospace 
Inform  Specialist  Sep  1977  10  p  refs  (For  availability  see 

N78  11873  02  82) 

Avail  NTIS  HCA05/MFA0! 

FACSIMILE  was  originally  used  primarily  to  transmit 
graphical  images  but  the  recent  growth  of  information  generation 
and  dissemination  has  increased  its  potential  FACSIMILE  is  now 
playing  an  increasingly  important  role  m  information  transfer 
generally  because  of  its  accuracy,  convenience  and  low  labour 
requirements  Although  the  majority  of  machines  in  operation 
are  3  5  minute  analogue  devices  machines  capable  of  processing 
the  information  digitally  in  such  a  way  that  it  can  be  transmitted 
in  one  minute  or  less  are  now  on  the  market  and  the  general 
introduction  of  such  machines  at  an  economic  price  will  greatly 
increase  the  use  of  FACSIMILE  In  the  United  States  computer 
switched  FACSIMILE  networks  using  store  and  forward  tech 
mques  are  becoming  available  which  will  eventually  allow  a  mix  of 
packet  switched  data  and  FACSIMILE  In  addition  to  providing  a 
general  point  topomt  FACSIMILE  service  such  a  network  would 
have  the  capability  to  translate  FACSIMILF  transmissions  between 
networks  of  incompatible  machines  Further  developments  m  the 
Store  and  forward  field  will  allow  the  recording  of  FACSIMILE 
information  m  buffer  stores  with  later  transmission  to  automati 
call v  called  receivers  using  cheap  night  communication  rates 
These  developments  are  reviewed  and  the  prospects  for  FACSIM 
ILE  in  information  transfer  systems  are  considered  Author 

N78-118M#  Bell  Telephone  Labs.  Inc  Murray  Hill  N  J 

THE  LIBRARY  IN  THE  FUTURE 

W  Kenneth  towry  In  AGARO  The  Impact  of  Future  Develop 
in  Cornmun  Inform  Technol  and  Natl  Policies  on  the  Work  of 
the  Aerospace  Inform  Specialist  Sen  1977  4  p  refs  'For 

availability  see  N78  1  1873  02  82) 

Avail  NTIS  HC  A05/MF  A01 

Current  information  access  patte  ns  will  be  influenced  greatly 
by  new  technological  developments  and  by  new  perceptions  of 
the  information  requirements  of  users  Libraries  will  assume  new 
roles  and  perform  new  functions  if  they  are  to  become  more 
than  archives  of  recorded  knowledge  The  library  of  the  future 
will  be  an  active  communication  device  or  it  will  wither  and  be 
essentially  a  warehouse  operation  There  will  be  a  need  for  better 
management  control  of  library  operations  through  system  analysis 
and  feedback  techniques  Library  cooperative  efforts  using 
networking  arrangements  will  proceed  slowly  m  specific  areas 
of  library  operations  These  and  other  matters  concerning  future 
library  systems  and  services  are  discussed  Author 


N78  11882#  I  nternationai  Translations  Centre  Delft  (Nether 
lands) 

FROM  ETC  TO  ITC.  THE  INTERNATIONAL  TRANSLATIONS 
CENTRE 

D  VanBeigeijk  In  AGARD  The  Impact  of  Future  Develop  m 
Cornmun  Inform  Technol  and  Natl  Policies  on  the  Work  of 
the  Aerospace  Inform  Specialist  Sep  1977  4  p  refs  (For 

availability  see  N78  1  1873  02  82) 

Avail  NTIS  HC  A05/MF  A01 

The  participation  of  a  greater  number  of  countries  of  the 
world  in  the  further  development  of  science  and  technology  will 
probably  make  the  language  barrier  stronger  instead  of  weaker 
In  many  cases  the  scientists  of  these  countries  will  not  use 
international  languages  fo'  the  communication  of  their  research 
results  Translating  by  computer  may  he  the  solution  for  the 


future  However  human  translating  possibly  machine  aided  will 
still  be  the  most  effective  tool  now  International  co  operation 
is  needed  to  make  optimal  use  of  existrng  scientific  translations 
For  this  purpose  the  International  Tra'  stations  Centre  (formerly 
the  European  Translations  Centre)  was  founded  m  1960 
Possibilities  for  future  expansion  and  international  co  operation 
are  suggested  for  the  near  future  and  or*  a  long  term  basis 

Authoi 

N78-11883#  Defense  Documentation  Center  Alexandria  Va 

ASSESSMENTS  OF  DEFENSE  INFORMATION  AND 
DOCUMENTATION  NEEDS 

Hubert  F  Sauter  In  AGARD  The  Impact  of  Future  Develop  m 
Cornmun  Inform  Technol  and  Natl  Polities  on  the  Work  of 
the  Aerospace  Inform  Specialist  Sep  1977  8  p  refs  'For 

availability  see  N78  1  1873  02  82) 

Avail  NTIS  HC  A05/MF  A01 

Historically  the  Defense  Documentator*  Centei  DDF  has 
been  and  still  is  a  traditional  document  arid  bibliography  oriented 
activity  It  is  responsible  for  providing  the  appropriate  data  and 
documentation  to  mc.ease  the  effectiveness  of  scientists 
engineers  and  others  within  the  Department  of  Defense  and  its 
contractor  organizations  who  manage  by  far  the  largest  portion 
of  the  U  S  Government  s  budget  for  the  research  development 
test  and  evaluation  program  However  u  was  realized  within 
the  past  few  years  that  the  scope  of  the  Centei  is  too  narrow 
to  continue  satisfying  its  user  population  in  today  s  research 
and  development  community  As  a  consequence  formal  studie 
were  conducted  to  synthesize  the  predictions  of  use*  requirements 
as  well  as  the  forecasts  and  trends  m  information  technology 
into  a  set  of  realistic  well  conceived  and  documented  technical 
objectives  for  DDC  programs  m  the  next  decade  Author 

N78-11884#  Commission  of  the  European  Communities 
Luxembourg 

DATA  BASE  SHARING  IN  THE  EURONET  ENVIRONMENT 

G  W  P  Davies  In  AGARD  The  Impact  of  Future  Develop  m 
Cornmun  Inform  Technol  and  Natl  Policies  on  the  Work  of 
the  Aerospace  Inform  Specialist  Sep  197  7  5  p  'For  availability 
see  N78  1  1873  02  82) 

Avail  NTJS  HC  A05/MF  A0 1 

The  EURONET  information  and  do.  t, mentation  network  is 
now  in  its  implementation  phase  Detailed  preparations  are 
underway  to  offer  users  on  line  access  u  some  100  different 
data  bases  on  over  20  host  computers  via  t  CRONE  T  Tivs  paper 
reviews  the  achievements  to  date  and  work  m  progress  'S  ’eviewed 
including  the  general  design  features  and  mstal'ation  of  ihe 
telecommunications  network  data  base  developments,  a  proposed 
common  command  language  and  multilingual  aspects  A 
provisional  list  of  data  bases  to  be  made  accessible  through 
EURONET  is  presented  together  with  the  names  of  the  host 
computers  on  which  they  will  be  mounted  This  assessment  also 
reviews  key  principles  and  policies  defining  the  framework  within 
which  EURONET  services  will  operate  and  fonbfie*.  factors 
affecting  the  sale  of  data  base  services  Author 

N78-11885#  National  Scie*  bhc  and  Technical  information 
Bureau  Pans  (France) 

THE  NATIONAL  SCIENTIFIC  AND  TECHNICAL  INFORMA 
TION  BUREAU 

J  Michel  In  AGARD  The  Impact  of  Future  Develop  in  Common 
inform  Technol  and  Natl  Policies  on  the  Wo'k  of  the  Aerospace 
Inform  Specialist  Sep  1977  2  p  (For  availability  see  N78  ’1873 
02  82 

Avail  NTIS  HC  A05/MF  A01 

The  Bureau  National  de  L  Information  Snentif.gue  ei 
Technique  (BNfST)  has  established  a  french  nation.'  network  ,>f 
scientific  and  technological  information  divided  into  specialized 
realms,  a  policy  of  computerized  information  ha*  been  m-  ■  ■: o t ' 
BNlST  has  taken  pad  in  the  -motion  of  data  banks  the  "a-r  ■  u 
of  users,  and  research  m  field  of  infoimatnv  «.*-**'  » 
technology  The  agency  also  coordinates  effods  to  dissp--*- 
news  of  scientific  and  technological  advance-  *o  ibe  .j*  »  • 
public 

N78-11886#  IDW  Frankfud  (West  German- 

TWO  YEARS  EXPERIENCE  WITH  AN  INTEGRA  T| 
NATIONAL  SCIENTIFIC  AND  TECHNICAL  INFORMAiiO* 

PROGRAMME 

M  Cremer  In  AG-iRD  The  Impact  pf  Fub.-r  * 

Inform  Technol  and  Natl  Policies  on  me  v\  * 

Inform  Specialist  Sc.  197?  2  p  Fo-  .<  «*•<.*;  *• 

02-821 

Avail  NTIS  HC  A 05/  MF  AQi 


Wr  AD-A092  125  ADVISORY  GROUP  FOR  AEROSPACE 

1  AGARD  index  of  publications, 

V  AUG  80 

8  UNCLASSIFIED  aGARD-INDEX-77-79 

RESEARCH  AND  DEVELOPMENT— ETC  F/C 
1977  -  1979. (U) 

Nl 

15/7 

1 

| 

i 

| 

, 

■ 

_ 

\ 

1. 

hhi 

■1 

1 _ I _ 

82  DOCUMENTATION  AND  INFORMATION  SCIENCE 


Problems  of  implementing  a  German  federal  information  policy 
are  recounted  Viewing  information  not  only  as  a  raw  material 
but  as  a  product  or  commodity  brings  economic  factors  into 
play  New  technologies  enabling  the  storage  of  more  and  more 
information  put  a  national  or  international  system  into  direct 
competition  with  the  commercial  interests  of  printing,  publishing, 
and  mass  media  Problems  such  as  these  are  considered  in 
view  of  present  European  and  worldwide  information  dissemination 
networks  J  H 


N79-118|7|  British  Library.  London  (England!.  Dept,  of 
Research  and  Development 

UK  DEVELOPMENTS  IN  SCIENTIFIC  AND  TECHNICAL 
INFORMATION 

John  Gray  fn  AGARD  The  Impact  of  Future  Develop  in  Commun.. 
Inform  Technol  and  Natl.  Policies  on  the  Work  of  the  Aerospace 
Inform  Specialist  Sep  1977  5  p  (For  availability  see  N78-1 1873 
02  82 ) 

Avail  NTIS  HC  A05/MF  A01 

The  most  important  UK  developments  over  the  last  twenty 
years  are  reviewed  They  relate  to  libraries  as  well  as  information 
services,  and  the  paper  demonstrates  the  extent  to  which  decisions 
on  development  have  been  related  to  research.  Many  of  the 
developments  described  are  coordinated  or  stimulated  by  the 
new  British  Library  Special  attention  is  given  to  the  growth  of 
library  and  information  systems  and  networks,  to  literature  back-up 
services  and  reviews  of  needs  for  further  developments.  Author 


N78-11888#  Illinois  Untv  .  Urbana  School  of  Library 
Science 

PAPERLESS  COMMUNICATION  SYSTEMS:  PUTTING  IT 
ALL  TOGETHER 

F.  W  Lancaster  In  AGARD  The  Impact  of  Future  Develop  in 
Commun..  Inform  Technol  and  Natl  Policies  on  the  Work  of 
the  Aerospace  Inform  Specialist  Sep  1977  4  p  refs  (For 

availability  see  N78  11873  02  82) 

Avail:  NTIS  HC  A05/MF  A01 

Advances  in  computer  science  and  in  communications 
technology  allow  us  to  conceive  of  a  global  system  in  which 
reports  of  scientific  discovery  and  technological  development  are 
composed,  published,  disseminated  and  used  in  a  completely 
electronic  mode.  In  a  largely  electronic  world,  the  individual 
scientist  will  use  an  on-line  terminal  to  collect  notes,  to  compose 
reports,  to  build  information  files,  to  search  data  bases,  and  to 
converse  with  other  individuals.  A  scenario  for  an  information 
system  of  the  year  2000  is  suggested  in  this  report,  and 
mention  is  made  of  some  technological  and  intellectual  achieve¬ 
ments  that  contribute  to  make  the  electronic  system  entirely 
possible.  Author 

N78- 13868#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

AGARD  INDEX  OF  PUBLICATIONS.  1874  •  1878 

Oct  1977  401  p 

(AGARD-index  74  76)  Avail:  NTIS  HC  A18/MF  A01 

Full  bibliographic  citations  and  abstracts  for  all  the  docu¬ 
ments  are  given  in  the  abstract  section,  which  is  organized  in 
the  10  major  subject  divisions  and  74  specific  categories  used 
by  NASA  in  its  abstract  journals  and  bibliographies.  The  major 
subject  divisions  are  listed  in  the  Table  of  Contents,  together 
with  a  note  for  each  that  defines  its  scope  and  provides  any 
cross  references.  Category  breaks  in  the  abstract  section  are 
identified  by  category  number  and  title  and  a  scope  note  Within 
each  category,  the  abstracts  are  arranged  by  series  and  year 
N10.000  series  (STAR)  items  appear  before  X70.000  series  items 
Examples  of  typical  citations  with  abstracts  are  given  following 
the  Table  of  Contents.  Author 

N78-22967#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France! 

THE  APPLICATION  OF  INEXPENSIVE  MINICOMPUTERS  TO 
INFORMATION  WORK 

Mar  1978  88  p  refs  Presented  at  lecture  Series  held  at 
Delft  (Netherlands).  17-18  Apr  1978  and  at  Ankara.  20-21  Apr. 
1978 

(AGARO  LS-92;  ISBN-92  835  1276  8)  Avail:  NTIS 

HC  A05/MF  A01 

The  ways  in  which  many  computers  are  used  in  information 
work  are  outlined  including  examples  of  their  use  in  editing  and 
publishing  information  bulletins,  selective  dissemination  of 
information,  and  retrospective  retrieval  and  library  housekeeping 


N78-22068#  National  Defence  Headquarters,  Ottawa  (Onlanoj 
Scientific  Information  Services 

USE  OF  MINICOMPUTERS  IN  0818 

R  A.  Mclvor  In  AGARD  The  Appl.  of  Inexpensive  Minicomputers 
to  Inform  Work  Mar  1978  5  p  (for  availability  see  N78-22957 
13-82) 

Avail  NTIS  HC  A05/MF  A01 

The  reasons  for  the  choice  of  a  minicomputer  system  by 
the  information  service  are  discussed,  and  a  general  outline  of 
the  system  is  given.  Particular  attention  is  given  to  the  data -input 
system  and  the  advantages  end  disadvantages  of  venous  options 
are  discussed  Experiences  with  a  variety  of  input  methods  are 
described.  Some  expected  future  developments  are  indicated 

Author 

N78-22969#  Minnesota  Univ..  Minneapolis  Wilson  Library 

A  SELECTION  OF  MINICOMPUTER  SYSTEMS  FOR 
BIBLIOGRAPHIC  APPLICATIONS 

Audrey  N.  Grosch  In  AGARD  The  Appl.  of  Inexpensive 
Minicomputers  to  Inform.  Work  Mar.  1978  8  p  refs  (For 

availability  see  N78-22957  13-82) 

Avail:  NTIS  HC  A05/MF  A01 

The  selection  of  minicomputer  systems  for  a  wide  range  of 
potential  bibliographic  applications  is  considered  from  simple  single 
dedicated  library  tasks  such  as  circulation  control  through  complex 
integrated  library  management  or  interactive  retrieval  systems 
Basic  assumptions  and  definition  of  a  given  system's  capabilities, 
required  functions,  method  of  creation  including  design  and 
development,  and  working  environment  are  introduced.  Min¬ 
icomputer  system  development  trends  are  highlighted  to  set  in 
perspective  a  discussion  of  criteria  for  system  selection  These 
criteria  include  the  application  and  the  determination  of  hardware, 
software,  and  general  system  factors  having  prime  importance 
in  system  selection  for  bibliographic  purposes.  The  minicomputer 
central  processor,  main  memory,  memory  protection,  peripheral 
devices,  data  communication  interfaces,  vendor  supplied  software, 
and  instruction  sets  are  discussed  in  light  of  bibliographic 
application.  Other  evaluative  criteria  such  as  vendor  support, 
delivery  and  pricing  schedules,  and  multiple  vendor  systems  are 
briefly  considered  Author 


N78-22980#  East  Anglia  Univ..  Norwich  (England)  Library 

CIRCULATION  CONTROL 

Christopher  J.  Aslin  fn  AGARD  The  Appl  of  Inexpensive 
Minicomputers  to  Inform.  Work  Mar  1978  1 1  p  refs  (For 

availability  see  N78-22957  13-82) 

Avail  NTIS  HC  A05/MF  A01 

Examples  of  minicomputer  circulation  control  systems  are 
described  to  illustrate  how  the  computer  is  utilized  in  different 
ways  to  cope  with  the  problems  of  differing  library  require¬ 
ments.  Author 


N78-22961#  International  Development  Research  Centre.  Ottawa 
(Ontario) 

THE  IDRC’8  MINICOMPUTER-BASED  BIBLIOGRAPHIC 
INFORMATION  SYSTEM 

Faye  A  Dane  link  In  AGARD  The  Appl.  of  Inexpensive 
Minicomputers  to  Inform  Work  Mar  1978  9  p  refs  (For 

availability  see  N78-22957  13-82) 

Avail  NTIS  HC  A05/MF  A01 

A  minicomputer  based  information  system  developed  to 
process  bibliographic  data,  to  provide  many  automatic  procedures 
for  managing  library  requirements,  and  to  permit  retrieval  from 
several  large  data  bases  is  described  The  system  is  generalized 
to  permit  the  creation  of  data  bases  of  many  different  types,  for 
example,  data  about  projects,  bibliographic  data,  and  library 
accounting  data.  A  fully  interactive  user  language  designed  to 
enable  the  user  to  do  anything  from  data  entry  to  multiparameter 
retrieval  or.  for  example,  from  generating  a  KWIC  index  to 
producing  an  accounting  of  outstanding  book  orders  is  discussed 
along  with  the  file  system,  the  text  editor,  and  the  sort/ marge 
software.  Author 


N 78- 22982#  Defence  Research  Information  Centre.  Orpington 
(England). 

PRODUCTION  OF  AN  ABSTRACTS  JOURNAL 

George  W.  Hart  In  AGARD  The  Appl.  of  Inexpensive 
Minicomputers  to  Inform.  Work  Mar.  1978  17  p  refs  (For 

availability  see  N78-22967  13-82) 

Avail  NTIS  HC  A05/MF  A01 
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Systems  developed  by  information  cemeia  to  produca  an 
abatract  journal  with  a  mmicomputar  ara  daacribad.  Advantages 
tha  computer  brings  to  the  production  of  the  abatract  journal, 
including  preparation  of  vanoua  types  of  indexes  ara  emphasuad 
Other  factors  considered  include  form  of  input,  processing 
procedures,  and  output  equipment;  contents  and  format  of  tha 
journal:  and  source  of  software.  J.M.S. 

N78-229S3#  National  Defence  Headquarters.  Ottawa  (Ontario) 

Scientific  Information  Services 

KUCT1VE  DISSEMINATION  OF  INFORMATION 

R  A.  Mclvor  In  AGARD  Tha  Appl.  of  Inexpensive  Minicomputers 

to  Inform.  Work  Mar  1978  3  p  (For  availability  see  N78-229S7 

13-82) 

Avail:  NTIS  HC  AOS/MF  A01 

Tha  preparation  of  search  profiles  and  tha  role  of  tha 
information  scientist  in  their  testing  and  maintenance  ara  discussed 
in  terms  of  a  selective  dissemination  of  information  system  (SOI). 
Tha  methods  of  implementation  of  SDI  programs,  in  particular 
the  tradeoff  between  memory  capacity  and  speed  are  included. 
A  matching  algorithm  is  described  Author 

NT8  22984f  Lipman  Management  Resources  Ltd..  Maidenhead 
(England). 

COST-EFFECTIVENESS  IN  USRARV  AUTOMATION 

J.  H.  Ashford  In  AGARD  The  Appl  of  Inexpensive  Minicomputers 
to  Inform.  Work  Mar  1978  8  p  refs  (For  availability  see 

N78-229S7  13-82) 

Avail:  NTIS  HC  AOS/MF  A01 

Development  of  minicomputer  systems  for  library  automation 
is  discussed  in  terms  of  cost  effectiveness  Factors  characteristic 
of  library  needs  are  considered  including:  high  volume  and  high 
complexity  processes:  the  need  to  manage  textual  material  where 
the  meaning  and  use  of  the  content  are  context  dependent: 
and  the  requirement  to  install  systems  which  are  easy  to  use 
and  robust  for  noncomputing  users  Cost  reduction  end  contain¬ 
ment  in  the  areas  of  circulation  control,  information  retrieval, 
cataloguing,  and  management  are  examined  Collaboration 
among  libraries  in  the  development  of  librery  minicomputer 
systems  and  reuse  of  previously  developed  systems  is  proposed 
to  reduce  costs  J.M.S. 


N78-229SS#  Minnesota  Univ..  Minneapolis  Wilson  Library. 

COMMERCIAL  DATA  BASE  MANAGEMENT  SYSTEM 
(DBMS)  SOFTWARE  IN  LARGER  MINICOMPUTER  CONFIG¬ 
URATIONS 

Audrey  N  Grosch  In  AGARD  The  Appl  of  Inexpensive 
Minicomputers  to  Inform  Work  Mar  1978  10  p  ref  (For 

availability  see  N78  22957  13-82) 

Avail:  NTIS  HC  A05/MF  A01 

Date  base  management  system  (OBMS)  software  is  compared 
to  data  management  system  (DMS)  software  and  a  brief  historical 
overview  of  development  and  use  is  presented  as  a  background 
to  a  discussion  of  DBMS  and  the  design  of  online  systems  for 
libraries.  Some  questions  are  posed  to  help  a  given  librery 
determine  whether  it  should  use  a  OBMS  approach  in  its  online 
system  within  a  minicomputer  or  conventional  computing 
environment.  The  data  structures  supported,  the  language  facilities, 
the  minimal  hardware  configurations,  and  various  other  component 
features  of  several  minicomputers  are  discussed.  Various  systems 
are  compared  from  the  standpoint  of  potential  of  bibliographic 
systems  use.  Author 

1978-22988#  Informatics.  Inc..  Woodland  Hills.  Calif 
FUTURE  PROSPECTS  FOR  MINICOMPUTERS 
Frank  V  Wagner  In  AGARD  The  Appl  of  Inexpensive 
Minicomputers  to  Inform  Work  Mar.  1978  9  p  refs  (For 
availability  see  N78-22957  13-82) 

Avail  NTIS  HC  AOS/MF  A01 

The  development  of  decentralised  computing  and  its  impact 
on  information  systems  are  described.  Emphasis  is  placed  on 
increasing  efficiency  end  reducing  costs  in  the  information 
processing  industry  As  an  example,  a  simplified  and  inexpensive 
minicomputer  system  is  described.  It  is  proposed  to  replace 
Gorsch's  Law  with  'The  Principle  of  Decentralised  Computing’ 

Aulhor 

N78-1SS2S#  Ad  theory  Group  for  Aoroapaco  Research  end 
Development.  NeuWy-8ur-8eine  (France) 

MANUAL  OF  DOCUMENT  PRACTICES  APPLICABLE  TO 
OSFSNC8-ABR08FACS  SCIENTIFIC  A  NO  TECHNICAL 
INFORMATION.  VOUHME  I 


S.  C.  Schuler  Aug.  1978  70  p  refs 

(AGARD-AG-236-Vol-l;  ISBN-92-836-1291 -X)  Avail:  NTIS 
HC  A04/MF  A01 

The  problems  and  techniques  associated  with  processing 
unpublished  technical  reports  and  related  materials  in  defense 
and  aerospace  information  centers  are  addressed.  Practical 
guidelines  are  given  for  procuring,  occaoaioning.  abstracting,  and 
indexing  documents  other  than  books  and  journals.  The  values 
of  manual  and  automated  systems  ere  aassessd.  For  individual 
titles,  see  N79- 13927  through  N79- 13929. 

N79-13S27*#  NASA  Scientific  and  Technical  Information  Facility. 
Baltimore/ Washington  International  Airport.  Md.  21240. 

ACOUISmON  AMO  SOURCES 

Philip  F.  Eckert  (Informatics  Inform.  Systems  Co.)  In  AGARD 
Manual  of  Doc.  Pract.  Appl.  to  Defence- Aerospace  Sci.  and  Tech. 
Inform .  Vol.  1  Aug.  1978  p  1-22  refs  (For  primary  document  see 
N79- 13928  04-82) 

Avail:  NTIS  HC  A04/MF  A01  CSCL  06 B 

Suggestions  and  ideas  for  acquiring  documents  or  their 
surrogates  lor  e  planned  or  Hedging  information  system  ara 
offered.  The  problems  of  selectivity  of  documents  or  then 
surrogates,  both  in  superabundant  quantities,  and  duplicate 
checking  are  highlighted.  Acquiaitioning  Bow.  a  sane  automated 
duplicate  search  technique,  and  alerting  methods  for  prospective 
documentation  are  described.  Appandtcee  include  two  category 
systems,  selected  definitions  end  acronyms,  end  e  selected  address 
list  for  document  procurement.  Author 

N79-12S2S#  Defense  Documentation  Center.  Alexandria.  Va 
Defense  LofFetics  Agency. 

DESCRIPTIVE  CATALOGING 

Barbara  P  Gladd.  Ofge  G.  Luchake.  end  James  C  Wade  In 
AGARD  Manuel  of  Ooc.  Pract.  Appl.  to  Defance-Aeroepece 
Sci.  and  Tech.  Inform..  Vol.  1  Aug.  1978  p  23-44  rats  (For  primary 
document  see  N79- 13926  04-82) 

Avail:  NTIS  HC  A04/MF  A01 

The  functions  end  purposes  of  descriptive  cataloging  as  applied 
to  processing  technical  report  literature  ate  defined  and  the 
comparative  merits  of  manual  vs.  automated  systems  ara 
rtiaciesed.  Descriptive  data  slsments  required  for  processing 
technicd  r sports  ara  listed  and  guiddines  am  given  for  using 
thaae  dements  in  a  system  preeendy  automated  or  which  may 
be  autometed  in  the  future  A  conversion  table  is  included  to 
indicate  tha  relationship  to  data  elements  used  in  convemiond 
cataloging.  Tha  consolidated  experience  of  large  documentation 
camera  in  the  United  States  was  used  to  develop  the  guide 
linaa.  A.R.H 


N 7S-12S29|  Nationd  Federation  of  Abstracting  and  Indexing 
Services.  Philadelphia.  Pa. 

ABSTRACTING  AND  SUBJECT  ANALYSIS 
Toni  Cerbo  Bearman  In  AGARD  Manud  of  Doc  Pract.  Appl 
to  Oefence-Aeioepacs  Sci.  and  Tech.  Inform..  Vol  1  Aug.  1978 
p  46-64  refs  (For  primary  document  eaa  N79-13926  04-82) 
Avail:  NTIS  HC  A04/MF  A01 

A  practicd  approach  to  abstracting  and  indexing  in  aerospace 
and  defense  documentation  centers  is  presented  for  senior  staff 
setting  up  e  new  system,  as  well  as  for  junior  staff  interested 
in  training  assistance.  Major  subject  areas  covered  include 
abstracting,  subject  and  analysis,  thesaurus  dsvefcpment.  and 
automation  Specific  aspects  such  as  dafinition  and  scape,  types 
of  indaxss  and  abstracts,  and  relevant  standards  are  discussed 
Various  techniques  ara  summarised  and  references  to  authoritative 
texts  ara  cited  A.R.H 

N79-20S12#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

INFORMATION  AND  INDUSTRY 

Jan  1979  90  p  refs  In  ENGLISH  and  FRENCH  Meeting 
held  in  Peris.  19-19  Oct  1978 

(AGARD- CP-248.  ISBN-92  836-0228-0)  Avail  NTIS 

HC  AOS/MF  A01 

Industrial  information  requirements,  mechanisms  for  informs 
lion  transfer,  management  considerations  in  information  transfer, 
and  representative  national  programs  ara  presented  For  individual 
titles,  see  N79-20913  through  N79-20926 

N79-29912#  British  Library.  London  (England) 

THE  REQUIREMENTS  OF  INDUSTRY  FOR  TECHNOLOGI¬ 
CAL  INFORMATION 

Michael  W  Hd  In  AGARD  Inform  and  Ind  Jen  1979  10  p 
refs  (For  primary  document  see  N79-20912  11-82) 

Avail  NTIS  HC  A06/MF  A01 
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Information  systems  in  industry  mcluda  tha  follow  mg 
requirements  ID  to  giva  only  tha  information  tha  chant  wants; 
(2)  to  gnra  immadistafy  undarstandabla  and  applicabla  answars; 
13)  to  giva  anawars  quickly.  (41  to  ba  simple  to  usa;  IS)  ta 
involve  only  familiar  technology;  (6)  to  ba  raadily  accessible, 
prafarabfy  locally  basad.  (7)  to  asploit  existing  triad,  trustad. 
and  respected  channels;  IS)  to  ba  stable;  and  IS)  to  charge 
feee  which  clients  can  raadily  afford  SES. 

N 79- 209 14#  Ministry  of  Economic  Affairs.  Tha  Hague  (Nether¬ 
lands). 

REQUIREMENTS  IN  SCIENTIFIC  AND  TECHNICAL  INFOR¬ 
MATION  (SOVSRNMf NT  VIEWPOINT)  (US  MSOfNS  IN 
INFORMATION  SCtENTIFIOUE  ET  TECHNIQUE:  LS  POINT 
DC  VUE  DU  QOUVERNEMENT) 

S.  C.  Chambaud  In  ACARO  Inform  and  Ind  Jan.  1979  3  p 
In  FRENCH  (For  pnmary  document  saa  N79-20912  11-821 
Avail  NDS  HC  AOS/MF  A01 

Although  tha  needs  of  industries  for  scientific  and  technical 
information  vary  according  to  tha  type  of  enterprise  considered, 
governments  can  analyte  and  attempt  to  moat  these  needs.  Three 
essential  factors  which  influence  the  way  in  which  an  industry 
perceives  its  need  for  information  are  the  type  of  industry,  its 
domain  of  activity,  and  its  status  (growing,  declining,  or  stationary) 
Industries  near  information  concerning  research  and  production 
methods,  technical-juridical  information  covering  patents  and 
licensing,  and  technical-economic  data  related  to  commerce  and 
marketing.  Political  intervention  is  required  to  meet  social  and 
economic  objectives  Enterprises  must  be  encouraged  to  innovate 
in  order  to  strengthen  the  industrial  fabric  of  tha  nation  and 
contribute  to  the  international  community.  Alt  enterprises  must 
ba  squatty  supplied  with  information  needed  Tranel.  by  A.R.H 

N7S-20R19#  Ministry  of  Economic  Affairs.  Tha  Hague  (Nether- 
tends). 

REQUIREMENTS  FOR  IEGAL/ECONOMIC  INFORMATION 

J  M  vanPoelje  In  AGARD  Inform  and  Ind  Jan.  1979  4  p 
(For  primary  document  see  N79-20912  11-82) 

Avail  NTIS  HC  A05/MF  A01 

Sources  of  information,  kinds  of  collected  information, 
distribution  of  information,  communication  with  sources,  and 
communication  with  users  were  examined  as  a  means  of  supplying 
information  in  Outch  trade  and  industry  The  Documentation  Canter 
of  Economic  Information  Service  is  described  Publications  and 
automation  in  information  systems  are  presented  S.E .S. 

N7G-20B18#  Messarschmitt-Boetkow-Blohm  GmbH  ,  Munich 
(West  Germany) 

LITERATURE  MECHANISMS.  INFORMATION  MANAGE¬ 
MENT  .N  INDUSTRIAL  ORGANIZATIONS 

Haim  Goehrs  In  AGARD  Inform  and  Ind  Jan.  1979  lip 
(For  pnmary  document  see  N79-20912  11-82) 

Avail  NTIS  HC  AOS/MF  A01 

Information  transfer  in  industrial  organisations,  information 
requirements  and  technological  action,  channels  of  information 
transfer,  barriers  to  information  transfer,  and  information 
management  m  Germany  are  discussed  SES 

NTS- 20S17|  Battette  Columbus  Labs .  Ohio 

COMPUTER  MECHANISMS  FOR  INDUSTRY’S  INFORMS 
TMM  TRANSFER 

John  8  Fried  In  AGARD  Inform  and  Ind  Jan  1979  9  p 
refs  (For  pnmary  document  see  N79-20B12  11-82) 

Avail  NTIS  HC  A06/MF  A01 

The  growth  of  computer  systems  in  communication  and 
information /data  processing  •  discussed  The  present  statue  of 
data  base  storage  and  retrieval,  teleconferencing,  electronic 
messages,  and  conversational  models  were  reviewed  On-line 
computer  systems  are  described  S.E  S 


mS-SSB18#  Pete,  Melton  Mowbray.  Leicester  (England) 

TECHNOLOGY  TRANSFER  FOR  MANUFACTURING 

0  F  Gafloway  In  AGARD  Inform  and  Ind.  Jan  1879  7  p 
(For  primary  document  tee  N7S-20S12  11-82) 

Aved  NTIS  HC  AOS/MF  A01 

Technology  which  factories  can  best  utiliie.  the  time  and 
ooet  of  effecting  technology  transfer,  the  Kfeafy  influence  of  human 
poychotogicei  factors  m  impeding  technofofor  tronsfor,  and  die 
influence  the  hfetonr  and  the  incontivss  and  dHtnoenduss  of  die 
plant  and  industry  are  predicted  The  progreeaion  of  (mprouad 
manufecturing  techniques  form  the  initial  stage  of  aelentifle 


possibility  to  the  final  stage  of  extensive  profitable  application 
in  industry  was  studied  S.E.S. 


N7S-Z0S1S#  Manchester  Business  School  (England). 

REVIEW  OF  SELECTED  INFORMATION  TRANSFER  STUD¬ 
IES 

A.  W.  Pearson  In  AGARD  Inform  and  Ind.  Jan.  1979  7  p 
refs  (For  primary  document  see  N79-20912  11-82) 

Avail  NTIS  HC  AOS/MF  A01 

Factors  which  influence  tha  transfer  of  information  in 
research  and  development  were  examined.  A  wide  range  of  sources 
of  drawn  upon  to  argue  that  tha  individual  is  the  most  inportant 
influence  on  the  way  in  which  information  is  used.  The  effective¬ 
ness  of  information  transfer  can  be  increased  by  examining  tha 
barriers  to  communication  is  presented.  SES 

N79-20820#  King  Research.  Inc..  Rockville.  Md 
INFORMATION  TRANSFER  COST/BENEFIT  ANALYSIS 

Donald  W.  King  and  Nancy  K.  Roderer  In  AGARD  Inform, 
and  Ind.  Jan.  1979  10  p  refs  (For  primary  document  see 
N79-209 1 2  11-82) 

Avail:  NDS  HC  AOS/MF  A01 

A  framework  for  performing  cost/benefit  analysis  of  informa¬ 
tion  transfer  systems  is  provided.  A  cost  model  is  developed  for 
each  of  these  components  consisting  of  cost  factors  such  as 
number  of  journal  art  ides  (for  secondary  information  systems) 
and  cost  elements  such  as  labor,  equipment,  supplies  and  so 
on  Improved  performance  and  effectiveness  is  assumed  to  lead 
to  increased  benefits  which  can  ba  measured  in  terms  of  value, 
social  benefit  and  so  on.  S.E.S. 


N7S-S0G31f  Association  of  Special  Libraries  and  Information 
Bureaux.  London  (England). 

EVALUATION  OF  INFORMATION  SERVICES:  RESEARCH 
AND  REALITY 

P  H  Vickers  In  AGARD  Inform  and  Ind.  Jan  1979  S  p 
refs  (For  pnmary  document  see  N79-20S12  11-821 
Avail  NDS  HC  A06/MF  A01 

The  state  of  the  development  of  evaluation  philosophy  and 
methods  are  reviewed  The  broad  scope  of  evaluation  techniques 
that  are  requited  for  different  types  of  systems  and  services  is 
presented  The  approach  used  m  evaluating  information  services 
is  described  The  objectives  of  tha  service  by  careful  analysis  of 
tha  information  raquiramants  of  the  organization  sis  defined 

SES 

N 79-20822JI  National  Research  Council  of  Canada.  Ottawa 
(Ontario)  Technical  Information  Service. 

INFORMATION  ANO  ASM  STANCE  SERVICES  TO  THE 
MANUFACTURING  INDUSTRY  IN  CANADA 
G.  Kirouac  In  AGARD  Inform,  and  Ind  Jan.  1979  S  p  refs 
(For  primary  document  saa  N79-20912  1 1  -82) 

Avail  NDS  HC  AOS/MF  A01 

The  Technical  Information  Service  IDS)  of  the  National 
Ressarch  Council  •  a  tachnology  transfer  service  to  assist 
manufacturing  industry  DS  a  operated  through  Held  offices  to 
ansurs  the  most  direct  contact  possible  with  industry  A 
quest  lon  end  sns  war  service  m  the  field  of  science  and  tachnology 
a  provided  An  engineering  service  to  assist  industry  with  its 
production  problems  is  given.  A  program  to  keep  industry  abroaat 
of  new  developments  is  offered.  The  benefits  to  industry  and 
government,  as  well  as  a  recent  student  program  to  extend  tha 
assistance  already  given  by  its  regular  staff  are  described.  S  E  S. 


N 79-20829f  Denek  Tekmek  Oplysningatjanaaia.  Copenhagen. 
A  REVIEW  OF  TECHNOLOGICAL.  TECHNICAL  AND 
SCIENTIFIC  INFORMATION  SERVICES  IN  DENMARK. 
1S7S 

Kjeld  Khntoe  In  AGARD  Inform,  and  Ind  Jan.  1979  3  p 
refs  (For  primary  document  saa  N79-20G12  11-82) 

Avail  NDS  HC  AOS/MF  A01 

The  structure  of  tha  Danish  industry  ■  described.  Tha  arms, 
objectives,  programs,  and  working  methods  of  tachnafogical 
information  services  tor  industry  are  proaantad.  Tha  person-to- 
person  transfer  of  technological  information  tea  examined. 

8.18 


N7S-28GS8#  Bureau  National  da  rintotmeBon  Sctetnfltqua  at 
Technique.  Faria  (France). 

NATIONAL  FR0SRAM8  WITH  RBVRCT  TO  INDUSTRIAL 
INFORMATION  (FGOGRARHSES  NATIONS UX  SN  MAT 
•ERE  DTNFORMATION  INDUSTRIE LLS| 
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M.  F.  Morin  In  AGARD  Intern,  and  Ind.  Jan.  1979  4  p  In 
FRENCH  (For  primary  documant  aaa  N79-20912  11-82) 

Avan.  NT1S  HC  A06/MF  A01 

Stmcluraa  craatad  by  tha  F ranch  National  Buraau  of  Scientific 
and  Tachnical  Information  to  moat  tha  naadt  of  am  all  and 
medium-sired  induatriaa  includa  tha  national  oriantation  aanrica 
(SOS-DOO  and  tha  regional  sciantific  and  tachnical  information 
agencies  (ARIST).  Tha  SOS-OOC  direct*  inquirer*  to  organisations 
with  compatanc*  ter  answering  spacific  quaation*.  Sarvica  ia 
span  to  all  paraon*  involvad  in  aciantific  and  tachnical  research 
including  instructor*,  technician*,  and  the  press.  Tha  resources 
available  includa  tachnical  industrial  centers  ter  documentation, 
laboratory,  or  tachnical  assistance;  public  libraries,  univarsities, 
and  government  agencies  Nina  ARIST  canter*  currently  carry 
out  at  tha  request  of  induatriaa.  search**  of  all  availabl*  aciantific 
and  technical  information  sources  on  a  regional,  national,  and 
intamstionsl  level.  A  summary  of  all  data  gathered  is  presented 
to  the  inquirer  in  the  moat  economic  and  appropriate  term, 
according  to  the  nature  of  tha  request.  Trans),  by  A.R.H. 

N78-2082S#  Wilkinson  U.  8).  Walton  (England) 

A  NATIONAL  PROGRAMME  FOR  UK 

J.  8  Wilkinson  In  AGARO  Inform  and  Ind  Jan.  1979  3  p 
refs  (For  primary  document  saa  N79-20912  11-82) 

Avail:  NT1S  HC  AOS/MF  A01 

The  policy  of  tha  National  Industrial  Information  Agency  is 
described.  Tire  following  items  are  included:  (1)  us*  of  public 
libraries  as  a  universal  access  facility:  (2)  availability  of  Commercial 
information:  (3)  establish mant  of  Standards  and  Specifications 
data  banks:  (4)  industrial  contribution;  (5)  promotion  of  training 
facilitias:  (8)  promotion  of  corporal#  recognition  of  tha  value  of 
the  information  resource:  and  (71  establishment  of  effective  user 
representation.  S.E.S. 

NTS  10871  Advisory  Group  for  Aerospace  Research  and 
Development.  Pari*  (Franca). 

TRANSFERRING  TECHNOLOGY  TO  INDUSTRY  THROUGH 
INFORMATION 

lours  Mogaveto  In  its  Inform,  and  Ind.  Jan.  1979  6  p  (For 
primary  document  saa  N79-20912  11-82) 

Avail:  NTIS  HC  A05/MF  A01 

A  better  understanding  of  tha  NASA  transfer  process,  how 
it  works,  and  the  I  avals  of  effectiveness  with  which  each  element 
operates  ware  studied.  Similarities  in  technologies  that  general# 
economic  benefits  war*  examined  The  role  in  guiding  research 
and  development,  extracting  its  results,  and  packaging  and 
diaaaminating  the  knowledge  ter  specific  uses  in  tha  industrial 
marketplace  are  presented.  S.E.S. 

N 80- 1094 1(1  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seine  (France) 

MANUAL  OF  DOCUMENTATION  PRACTICES  APPLICABLE 
TO  DEFENCE  AEROSPACE  SCIENTIFIC  AND  TECHNICAL 
INFORMATION.  VOLUME  2 

S.  C  Schuler,  ed.  Jul.  1979  124  p  refs 
(AGARO-AG-235-Vol  2)  Avail:  NTIS  HC  A06/MF  A01 

An  introduction  to  the  hardware  and  software  of  computer 
system*  is  given,  followed  by  a  description  of  tha  problems  of 
tha  input  of  data,  including  tha  representation  of  characters  and 
the  chore*  of  a  character  sat  The  different  type*  of  input  and 
storage  equipment  ere  described  and  aaampl**  are  given 
Management  and  systems  anelysis  problems  are  outlined  in  the 
protect  environment  Finally,  there  is  a  brief  introduction  to 
chemical  structure  input  and  storage  techniques  Author 
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85  URBAN  TECHNOLOGY  AND 
TRANSPORTATION 

Includes  applications  of  space  technology  to  urban 
problems;  technology  transfer;  technology  assessment;  and 
surface  and  mass  transportation 

For  related  information  see  03  Air  Transportation  and 
Safety.  16  Space  Transportation,  and  44  Energy  Production 
and  Conversion. 


N77-2S048|  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

METHODS  OF  TECHNOLOGICAL  FORECASTING 

F.  Hetman  May  1977  43  p  refs 

(AGARD-R-655:  ISBN  92-835- 1240  5)  Avail  NTIS 

HC  A03/MF  A01 

Future  research  and  technology  forecasting  are  discussed 
Projective,  prospective,  and  decisional  research  are  considered 
applied  to  airline  operations,  emphasizing  the  speed  trends  in 
various  aircraft  J  A  M. 
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N79-26877f  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly  Sur- Seine  (France). 

TECHNIQUES  FOR  DATA  HANDLING  IN  TACTICAL 
SYSTEMS.  2 

I.  J.  Gabel  man,  ed.  Apr..  1979  355  p  refs  Proc.  of  the 

Avionics  Panel  Symp..  Monterey.  Calif  .  18-21  Oct  1978 
(AGARD-CP-251 ;  ISBN-92-835-0233-7)  Avail:  NTIS 

HC  A16/MF  A01 

Thirty-two  papers  apportioned  as  follows:  two  on  operational 
requirements;  six  on  data  acquisition,  display  and  control;  six 
on  communications;  four  on  tactical  data  processing  hardware; 
six  on  applications  programming;  and  eight  on  tactical  systems. 
For  individual  titles,  see  N79-25978  through  N79-26008 

N79  26978|  Shape  Technical  Center.  The  Hague  (Netherlands) 

EXPLOITING  TECHNOLOGY  FOR  OPERATIONAL  DECI¬ 
SIONS 

I  R  Mirman  In  AGARD  Tech,  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  6  p  refs  (For  primary  document  see 
N79  25977  18-99) 

Avail:  NTIS  HC  A16/MF  A01 

The  needs  of  the  tactical  decision  maker,  and  to  that  end. 
rather  than  discuss  technology  per  $e.  the  needs  of  the  C2 
decision  maker  were  addressed.  The  notion  that  C2  is  a 
closed -looped,  servo-like  system  with  appropriate  feedback  was 
introduced  Past  problems  were,  to  a  large  degree,  driven  by 
acquisition  of  hardware  prior  to  evolving  a  C2  process  needed 
to  achieve  adequate  opportunity  to  perform  both  the  command 
and  the  control  function  Additionally,  the  notion  that  C2  was 
heavily  communications  oriented  have  resulted  in  a  huge  input 
of  data,  not  necessarily  information  Little  attention  was  given 
to  the  orderly  process  needed,  defining  of  information  needed 
to  achieve  a  given  decision.  J  A  M 

N79-260790  Naval  Air  Systems  Command.  Washington,  D  C 

AVIONICS  TECHNOLOGY  FOR  TACTICAL  DATA  HAN 
DUNG 

E  B.  Beggs  In  AGARD  Tech,  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  8  p  (For  primary  document  see  N79-25977 
16-99) 

Avail  NTIS  HC  A16/MF  A01 

Trends  emerging  in  Naval  Aviation  are  discussed,  along  with 
their  impact  on  av.onics  community  New  avionics  concepts  are 
discussed,  with  emphasis  on  the  technical  and  managerial 
challenges  which  must  be  met  to  assure  their  successful 
implementation  These  challenges  include  the  software  implemen¬ 
tation  of  distributed  network  control  and  fault  tolerance;  NATO 
interoperability  and  standards,  and  logistic  support.  J  A  M 

N79-2MG0#  Crenfield  Inst  of  Technology  Badfordafiira  (England) 
School  of  Electronic  Systam  Design 

SOME  TRENDS  IN  DATA  ACQUISITION  DISPLAY  AND 
CONTROL 

John  T  Shaphard  In  AGARD  Tech  for  Data  Handling  in 
Tactical  Systems.  2  Apr  1979  27  p  rafs  (For  primary  document 
saa  N79-25977  16  99) 

Avail  NTIS  HC  A18/MF  A 01 

Active  and  passive  sensor  systems  ware  reviewed,  as  wall 
as  the  display  and  control  technologies  available  In  particular, 
uncooled  EUR  and  microwave  radiometry  trends  were  examined 
in  the  field  of  data  acquisition  and  CRTs.  LLD  arrays,  liquid 
crystals,  and  plasma  panels  were  considered  in  the  display  area 
Examples  were  drawn  from  the  fields  of  air-to-air  combat  and 
RPV  control  to  illustrate  the  differences  and  similarities  between 
tactical  systam  requirements  in  different  areas  These  examples 
were  also  used  to  illustrate  some  of  the  outstanding  problem 
areas  The  need  for  standard  system  description  langusges  and 
interface  specification  to  aid  the  total  system  design  is  also 
described  JAM 

N7S-2ESS1#  Air  Force  Avionics  lab..  Wright. Patterson  AFB. 
Ohio 

THE  REAL-TIME  TACTICAL  RECONNAISSANCE  DATA 
HA  NOUNS  PROSUM 

Henry  Lapp  In  AGARD  Tech,  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  Bp  refs  (For  primary  document  see 
N79-25977  1699) 

Avail  NTIS  HC  A16/MF  A01 


Target  acquisition  through  classification  tasks  wars  analyzed 
and  the  machine  processing  and  data  screening  techniques,  that 
are  applicable  ware  examined  The  data  handling  capebdities  of 
an  onboard  opaiator  and  ground  based  image  interpreter  wars 
compared  A  philosophy  of  processing  data  to  get  information 
as  early  as  possible  in  the  data  handling  chain  was  examined  in 
the  context  of  ground  exploitation  and  dissemination  neads 
Examples  of  how  the  various  real-time  sensors  (screeners  and 
processors)  could  fit  into  this  data  handling  scenario  are  discussed 
Specific  unclassified  D00  programs  will  be  used  to  illustrate 
the  credibility  of  this  integrated  approach  J  A  M 

N7S-2BSE20  Plessey  Radar  Ltd .  Addlestone  (England) 
TACTICAL  RADAR  FOR  AIR  DEFENSE 

R  N  Oldfield  In  AGARD  Tech  for  Data  Handling  m  Tactical 
Systems.  2  Apr  1979  16  p  (For  primary  document  saa 

N79-25977  16  991 
Avail.  NTIS  HC  A16/MF  A01 

A  tactical  radar  system  is  described  whose  design  is  based 
on  the  wide  use  of  digital  data  processing  These  techniques 
have  replaced  analog  and  manual  techniques  in  many  areas, 
notably  those  of  communications  and  radar  control  In  many 
respects,  there  was  a  shift  away  from  the  traditional  approach 
of  designing  a  radar  and  adding  a  data  processing  subsystem 
In  Die  AR3D  system,  the  radar,  data  processing,  and  display 
and  communications  subsystems  were  designed  together,  with 
tha  data  processing  subsystem  providing  many  control  functions 
within  tha  other  two  subsystems  This  approach  has  resulted  in 
tha  conversions  from  analog  to  digital  signals  on  input  land 
vice  versa  on  output)  being  moved  closer  to  the  input  and  output 
devices  themselves  (eg  the  ladar.  displays,  eir-ground-air  radio 
equipment)  making  the  overall  systam  predominantly  digital  in 
nature,  with  consequential  improvements  in  reliability,  simplicity 
in  manufacture  and  ease  of  deployment  JAM 

N79-26BB3fK  Mitre  Corp  .  McLean.  Va 

IMPROVEMENTS  IN  THE  MAN  MACHINE  INTERFACE  FOR 

DATA  ACQUISITION.  DISPLAY  AND  CONTROL 

Warran  A  Manison  In  AGARD  Tech  for  Data  Handling  in 
Tactical  Systams.  2  Apr  1979  14  p  refs  (For  primary  document 
see  N79  25977  16-991 
Avail  NTIS  HC  A16/MF  A01 

A  method  is  discussed  for  improving  the  man-machine 
interface  in  civil  and  military  data  automation  capabilities  The 
method  combined  existing  hardware  technology  with  innovative 
software  features  to  provide  an  interactive  capability  responsive 
to  tha  systam  user  Integral  to  tha  concept  was  tha  use  of  a 
touch  entry  device  and  a  tabular  display  for  message  composition 
and  entry.  One  or  more  tabular  displays  wars  used  for  tha 
presentation  of  data  forced  to  tha  position  or  requested  by  the 
user  Support  software  is  discussed,  including  the  use  of  implied 
logic  designed  to  facilitete  the  meeeege  entry  process,  branching 
logic  to  guide  or  prompt  the  user  in  formatting  messages  foi 
entry  to  the  system,  end  display  logic  responsive  to  the  needs 
of  the  position  Techniques  for  application  of  this  technology  lo 
e  real-time  system  like  Air  Traffic  Control  are  described  Potential 
application  to  other  types  of  systems  was  identified  JAM 


N79-2S9S4#  Fraunhofei-Geaellschaft.  Karlsruhe  (West  Germany) 
INTEGRATING  SENSORY  INFORMATION  IN  A  MULTISEN 
SOR  SYSTEM  FOR  BATTLEFIELD  SURVEILLANCE 

D  Paul  and  T  Patman  In  AGARD  Tach  for  Data  Handling  in 
Tactical  Systams.  2  Apr  1979  7  p  raf  (For  primary  documant 
saa  N79-25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

This  study  prsparad  tha  davalopmant  of  an  ab-weather 
raconnatssanca  syatam  for  tactical  ground  to  ground  missions 
At  prssant.  passive  alactrooptical  sensors  (TV.  LLITV.  FUR),  active 
microwave  sensois  (tracking  radar  RATAC.3  D  radar),  and  a 
passiva  microwave  radiometer  were  combined  to  form  a 
multisensor  systtm  Two  problems  ware  solved  1 1 1  The  display 
of  information  of  the  3-D  radai-  this  was  dona  by  showing  a 
horizontal  and  a  vertical  slice  of  tha  spatial  scene  to  tha  observei 
who  can  select  tha  position  of  the  slices,  as  wall  as  the  displayed 
depth  range  (2)  The  integration  of  sensory  information  from  the 
different  tensors-  this  task  essentially  was  solved  by  marking 
spatially  corresponding  regions  in  tha  different  pictures  by  means 
of  auxiliary  lines  JAM 

N 79-21996|  Northrop  Corp  Hawthorne  Calif  Electronics 
Dnr 

TACTICAL  RECONNAISSANCE  WITH  IMASE  EXPLOITA¬ 
TION 
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G«f>  L  WycoW  In  AGARD  Tech  fo»  Date  Handling  in  Tactical 
Systems.  2  Apr  1979  7  p  refs  (For  primary  document  see 

N79  25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

To  practically  and  economically  achieve  the  capability  for 
exploitation  of  digital  imagery  in  real  time,  the  performance 
requirements  of  the  ground  processing  facility  must  be  carefully 
established  Examinations  must  be  made  of  the  need  for  various 
image  handling  techniques  and  the  resulting  benefit  to  the  image 
interpreter  Through  the  selective  use  of  current  and  planned 
technologies,  an  imagery  exploitation  cycle  time  of  less  than 
three  minutes  from  receipt  of  imagery  through  report  generation 
appears  to  be  realistic  J  A  M 

M7B-2EBMf  Hughes  Aircraft  Co .  Fullerton.  Calif 

TNI  HOLE  OF  ADVANCED  TECHNOLOGY  IN  TOMA 
SYSTEMS 

Frank  Amoroso  and  John  D  Olsen  In  AGARD  Tech  for  Data 
Handling  in  Tactical  Systems.  2  Apr  1979  23  p  refs  (For 

primary  document  see  N79-2S977  16-99) 

(Contracts  DAAB07  76  C  1750  F19628  75  C  0205) 

Avail  NTIS  HC  A16/MF  A01 

The  technology  m  two  TDMA  systems  is  reviewed,  as  well 
as  Hughes'  protections  of  impacts  of  technology  trends  on  such 
systems  The  signal  processing  techniques  included  direct 
sequence  pseudonoise  modulation,  frequency  hopping,  in¬ 
terleaved  forward  error  correction  coding,  and  residual  error 
detection  coding  Circuit  applications  include  (1)  programmable 
matched  filters  for  burst  message  preamble  reception.  (2)  small 
sized,  precise,  agile,  rapidly  stabilizing,  digitally  controlled 
frequency  synthesizers.  (3)  digital  symbol  demodulators.  (4)  surface 
acoustic  wave  devices,  and  (5)  automated  network  manage 
ment  JAM 

N79  26M7#  Rome  Air  Development  Center.  Griffiss  AFB.  N  Y 

MULTI  FUNCTION  COMMUNICATIONS  AND  TACTICAL 
DATA  LINKS 

Henry  J  Bush  In  AGARD  Tech  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  lip  rets  (For  primary  document  see 
N79  25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

By  integrating  temporal  and  spatial  signal  processing,  the 
multifunction  communications  requirements  can  be  generally  met 
with  moderate  bandwidth*  By  proper  design,  fully  adaptive 
transceivers  with  a  single  spectrum  signalling  structure  can  be 
derived  with  multimission  capabilities  Such  transcdivers  at 
moderate  bandwidths  were  realizable  by  incorporating  the  new 
solid  state,  programmable,  signal  processing  device  technologies 
and  microcomputer  technology  The  multimission  capability  led 
to  large  transceiver  production  buys  and  standardized  the  form, 
fit  and  function  (F3)  parameters  Moderate  bandwidths  with  solid 
state  implementation  minimized  these  F3  parameters  A  single 
spread  spectrum  signalling  structure  led  to  duplicity  of  circuits, 
increasing  the  use  of  mass  production  processes  All  of  these 
factors  combined  not  only  lead  to  low  cost  transceivers  but 
also  to  lower  overall  vehicle  costs  JAM 

N7B*2SBDB|  Air  Force  Inst  of  Tech.  Wright  Patterson  AFB, 
Ohio  Department  of  Electrical  Engineering 

INTERACTION  OF  ANTENNA  ARRAYS  AND  MODEMS  IN 
TACTICAL  LINKS 

Stanley  R  Robinson.  Edward  Raska.  Jr .  and  Jurgen  0  Gobien 
(Rome  Air  Development  Center.  Griffiss  AFB.  NY)  In  AGARD 
Tech  for  Data  Handling  in  Tactical  Systems.  2  Apr  1979 
11  p  refs  (For  primary  document  see  N79-25977  16-99) 

Avail  NTIS  HC  A16/MF  A01 

The  effect  of  the  antenna  array  on  a  wideband  signal  was 
investigated,  of  special  interest  was  signal  distortion  produced 
by  the  nulls  of  the  array  An  analytical  model  was  developed  to 
relate  array  characteristics  and  the  matched  filter  output  for  a 
wideband  coherent  receiver  The  distorted  output  was  written 
as  the  sum  of  the  desired  autocorrelation  function  and  its 
derivatives  If  the  signal  is  being  nulled,  the  derivatives  can  easily 
predominate  and  distortion  become  severe  Results  were 
specialized  to  the  case  of  a  pseudo- noise  coded  carrier  filtered 
by  a  four-element  linear  array  A  comparison  with  experimental 
data  was  made,  and  several  conclusions  regarding  receiver  design 
and  signal  choice  were  drawn  JAM 


N7B-2BMBf  Kongsberg  Vapenfabnkk  A/S  (Norway) 

BUOOB:  A  MULTIPLEX  DATA  RUE  TRANSMISSION 
SYSTEM 


S.  Oderud  In  AGARD  Tech  for  Data  Handling  in  Tactical 

Systems.  2  Apr  1979  12  p  (For  primary  document  see 

N79  25977  16-99! 

Avail  NTIS  HC  A16/MF  A01 

The  highway  or  serial  date  bus  format  is  appropriate  to 
systems  where  data  sources  and  users  are  distributed  One 
interface  specification  STANAG  4156  and  one  data  transmission 
system  BUDOS  under  development  will  fulfill  the  requirement 
of  STANAG  4156  The  polling -contention  type  format  used  for 
this  new  system  will  give  system  advantages  and  then  one  bus 
data  channel  will  give  system  redundancy  and  gradual  degradation 
The  new  data  distribution  system  BUDOS  will  go  onboard  coast 
guard  vessels  under  construction  in  NORWAY  and  will  be  used 
for  ordinary  point-to-point  addressed  data  and  broadcast 
transmission.  JAM 

N79'26B90AI  Admiralty  Surface  Weapons  Establishment. 
Portsdown  (England)  Computer  Div. 

ADNET:  AN  EXPERIMENTAL  INFORMATION  DI8TRIBU 
TION  SYSTEM 

T.  D.  Wells  and  M  G  Stainby  In  AGARD  Tech  for  Data 
Handling  in  Tactical  Systems.  2  Apr  1979  9  p  (For  primary 
document  see  N79-25977  16-99} 

Avail:  NTIS  HC  A16/MF  A01 

The  ADNET  (Action  Data  Net)  is  a  laboratory  based  feasibility 
model  of  a  shipborne  command  and  control  system  It  is  intended 
to  allow  examination  and  solution  of  problems  associated  with 
the  introduction  of  distributed  computing  techniques  to  Naval 
Systems  in  such  a  way  as  to  allow  flexibility  of  major  weapon 
systems  and  reconfigurability  of  command  functions  This  paper 
describes  the  hardware  implementation  of  the  information 
distribution  system  around  which  ADNET  is  based  JAM 

N79-26991#  Naval  Air  Development  Center.  Warminster.  Pa 

THE  APPLICATION  OF  STRUCTURED  DESIGN  AND 
DISTRIBUTED  TECHNIQUES  TO  AVIONICS  INFORMATION 
PROCESSING  ARCHITECTURES 

Louis  A  Naglak  and  William  M  Norr  In  AGARD  Tech  lor 
Deta  Handling  in  Tactical  Systems.  2  Apr  1979  17  p  refs 

(For  primary  document  see  N79-25977  16-99) 

Avail  NTIS  HC  A16/MF  A01 

Structured  design  principles  were  used  in  the  formulation  of 
a  methodology  for  systems  design  and  applied  to  the  definition 
of  avionics  processing  architectures  The  task  was  an  effort  to 
take  advantege  of  technology  advances  in  the  computer  field 
and  structured  support  in  software  to  reduce  life  cycle  costs  of 
avionics  A  core  avionics  was  defined  and  the  design  constraint 
imposed  upon  it  discussed  The  structured  procedure  and  the 
way  in  which  it  was  meant  to  take  advantage  of  technology 
was  explained  Impact  of  standard  is  presented  and  also  a  specified 
scheme  for  implementation.  Alternatives  for  development  and 
acquisition  methods  and  contracting  for  a  generic  avionics  score 
are  presented  J  A  M 

N79-2SSS2||I  GTE  Sylvanra.  Inc.  Needham  Heights.  Mass 
Communication  Systems  Div 

TACTICAL  AUTOMATED  MEBBAOE  PROCESSING  SYS¬ 
TEMS 

Ruth  Nelson  and  Joseph  Jarzembowski  In  AGARD  Tech  for 
Data  Handling  m  Tactical  Systems.  2  Apr  1979  7  p  refs 

(For  primary  document  see  N79-25977  16-99) 

Avail  NTIS  HC  A18/MF  A01 

Some  possible  approaches  are  discussed  to  providing  tactical 
message  handling  services  and  their  effects  on  the  design  of 
both  the  tactical  and  strategic  systems  The  message  handling 
requirements  for  both  large  WWMCCS  command  centers  and 
small  battlefield  centers  were  analyzed  and  the  implementation 
constraints  of  tactical  systems  and  differences  in  emphasis  for 
the  various  systems  were  evaluated  If  automated  message 
handling  is  to  meet  its  goal  of  improved  writer-to-reader 
communications,  it  is  imperative  that  both  strategic  and  tactical 
systems  designers  consider  the  issues  of  allocation  of  functions 
and  of  tactical/strategic  interoperability  J  A  M 

N7S-2BSS2#  Advisory  Group  for  Aerospace  Research  and 
Development.  Neuilly-Sur-Seme  (France) 

(A  TERMINAL  FOR  THE  COMMUNICATION  OF  TACTICAL 
ALPHANUMERIC  INFORMATION]  [TERMINAL  OE 
COMMUNICATIONS  TACTIQUES  D INFORMATIONS 
ALPHANUMERIQUES] 

G  Joaeph  (Sintra  France)  /it  its  Tech  for  Data  Handling 
in  Tactical  Systems  2  Apt  1979  18  p  In  FRENCH  (For 

primary  document  see  N79-26977  16-99) 

Avail  NTIS  HC  A16/MF  A01 
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A  terminal  integrated  in  the  ATI  LA  (automization  of  fire  and 
artillery  liason)  system  has  one  Of  more  dialog  posts  (screens 
and  alphanumeric  keyboard)  The  operator  in  charge  of  targets, 
works  on  a  grid  whose  format  was  designed  to  minimize 
human  errors,  reduce  the  time  of  formation,  and  increase  the 
speed  of  evaluating  decisions  The  terminal  serves  to  automize 
the  fire,  as  a  network  for  data  transmission,  a  means  of 
message  transmission,  and  as  an  aide  m  command  Topics  covered 
include  the  structure  of  the  terminal,  functional  organization 
environment  conditions,  the  logic  of  the  terminal;  management 
of  transmissions;  and  maintenance  The  various  networks  of  ATI  LA 
are  illustrated  Transl  by  A.R.H 

N79-2HH|  Le  Materiel  Telephomque.  Boulogne- Billancourt 
(France) 

NEW  GENERATIONS  OF  TACAN  MATERIALS  tNOUVELLES 
GENERATIONS  DE  MATE  RIELS  TACAN) 

J  C  Joguet  In  AGARD  Tech  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  10  p  In  FRENCH  (For  primary  document 
see  N79  25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

A  fourth  generation  of  onboard  equipment  is  described 
which  uses  programmed  logic  and  microprocessors  in  the 
processing  of  video  signals  In  addition,  the  development  of  UHF 
semiconductors  makes  possible  the  transistorization  of  the  most 
powerful  equipment  On  board  TACAN  equipment  which  extracts 
signals  form  ground  beacons  which  contain  information  about 
bearing  and  distance  benefits  especially  from  the  new  technologies 
The  advance  from  logic  cables  to  programmed  logic  permits 
effective  smoothing  of  data  regarding  navigational  objective  as 
well  as  calculation  of  the  navigational  objective  itself  The  logic 
is  divided  into  four  parts,  three  for  processing  (azimuth,  distance, 
and  navigation)  and  one  management  monitor  which  accounts 
for  the  different  modes  of  operation  The  principal  advantage  of 
the  completely  transistorized  equipment,  which  uses  the  UHF 
transistors,  is  the  reduction  of  power  loss  Cooling  by  forced  air 
is  not  required  Transl  by  A  R  H 

N79  2B996#  Rome  Air  Development  Center.  Griffiss  AFB,  N  Y. 
DATA  PROCESSING  OPPORTUNITIES  1980  1990 

Alan  R  Barnum  In  AGARD  Tech  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  8  p  refs  (For  primary  document  see 
N79  25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

The  automation  of  Command  and  Control  and  the  associated 
data  processing  interoperability  problems  are  discussed  Discipline 
of  the  software  programming  environment,  cognitive  aids  and 
knowledge  based  systems,  and  distributed  data  processing  are 
described  S  E  S 

N79-26996#  Royal  Netherlands  Navy.  Nieuwe  Haven  (Nether¬ 
lands).  Centre  for  Automation  of  Weapon  and  Command 
Systems 

SOFTWARE  FOR  ROYAL  NETHERLANDS  NAVY 

Johan  B.  F.  Tasche  In  AGARD  Tech,  for  Data  Handling  in 
Tactical  Systems.  2  Apr  1979  16  p  refs  (For  primary  document 
see  N79-25977  18-99) 

Avail  NTIS  HC  A16/MF  A01 

The  experience  gained  by  the  in  house  development  of  real 
time  software  for  large  shipborne  command  and  control  systems 
for  the  Royal  Netherlands  Navy  (RNLN)  is  presented  The  RNLN's 
both  feet-on-the  deck  approach  to  the  problem  of  finding  a  path 
through  the  software  engineering  jungle  is  described  S  E  S. 

NTS- 2699 7 1  General  Research  Corp..  Santa  Barbara.  Calif 

RESOURCE  ANALYSIS  FOR  DATA-PROCESSING  SOFT¬ 
WARE 

Edward  N.  Dodson  In  AGARD  Tech,  for  Data  Handling  in 
Tactical  Systems.  2  Apr  1979  1 1  p  refs  (For  primary  document 
see  N79-25977  16-99) 

Avail  NTIS  HC  A16/MF  A01 

Life  cycle  cost  relationships  for  data  processing  software 
are  summarized.  Statistical  analysis  based  upon  actual  experience 
on  weapons  and  space  programs  is  discussed  Cost  estimates 
for  the  major  phases  of  the  software  life  cycle,  and  for  major 
variations  in  software  characteristics  and  acquisition- 
management  concepts  are  presented  Specific  impacts  on 
software  cost  are  described  for  (1)  the  effects  of  hardware 
capacity -constraints,  (2)  the  effects  of  execution-time  constraints. 
(3)  choice  of  language  type,  and  (4)  use  of  structured  programming 
procedures.  S.E  S. 

N79-2E99S#  Admiralty  Surface  Weapons  Establishment. 
Portsmouth  (England) 


'WORKING  WITH  TECHNOLOGY:  DISTRIRUTEO  PROCESS¬ 
ING  STANDARDS  FOR  THE  EIGHTIES 

B  R  G  la  man,  K  Jackson  (Royal  Signals  and  Radar  Establishment. 
Malvern.  England).  R  C  Makm.  D  Nairn.  R  S  Newton  (Royal 
Signals  and  Radar  Establishment,  Malvern,  England),  and  T  D 
Wells  In  AGARD  Tech  for  Data  Handling  in  Tactical  Systems. 
2  Apr  1979  1 1  p  (For  primary  document  see  N79-25977 

16-99) 

Copyright  Avail  NTIS  HC  A16/MF  A01 

A  set  of  standards  for  the  adoption  of  which  should  allow 
computer  based  military  equipments  from  a  variety  of  sources 
to  be  developed  in  compatible  fashion  is  described  The  increase 
in  the  current  logistic  and  training  problems  of  the  Armed  Forces 
without  these  standards  is  discussed  S  E  S 

N 79-26999#  Singer  Co  .  Wayne.  N  J 

PARNAS  PARTITIONING 

Austin  J  Maher  In  AGARD  Tech  for  Data  Handling  m  Tactical 
Systems.  2  Apr  1979  11  p  refs  (For  primary  document  see 

N79-25977  16-991 
Avail  NTIS  HC  A16/MF  A01 

The  Parnas  Partitioning  technique  and  its  application  to 
avionic  software  by  the  use  of  examples  was  reviewed  The 
most  successful  use  of  the  technique  for  weapon  systems  is 
described  which  required  participation  by  the  software  design 
engineer,  the  systems  design  engineer,  the  customers  project 
engineer,  and  the  end  user  The  role  of  each  of  these  participants 
is  identified.  S.E  S 

N79-29000#  Rome  Air  Development  Center.  Griffiss  AFB.  NY 
HIGH  ORDER  LANGUAGE  STANDARDIZATION 

S.  A.  DiNitto.  Jr.  In  AGARD  Tech,  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  8  p  refs  (For  primary  document  see 

N79  25977  16-99) 

Avail:  NTIS  HC  A16/MF  AQ1 

The  attempts  at  High  Order  Programming  Languages  (HOls) 
in  the  software  environment  and  within  the  military  were  reviewed 
The  reasons  for  this  situation  and  the  rational  for  approaches  to 
HOL  standardization  are  discussed  from  the  historical,  technical, 
and  political  standpoints  S  E  S 

N79-26001#  Plessey  Radar  Ltd  .  Addlestone  (England) 

PROJECT  WAVELL 

R  J  Fairchild  In  AGARD  Tech  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  10  p  (For  primary  document  see 

N79  25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

A  battlefield  Command  and  Control  Information  System  is 
described  The  orgins  of  the  requirement,  the  procurement 
policy,  and  the  configuration  and  functions  of  the  system  are 
outlined  S.E  S 

N79-26002#  RCA  Government  Systems  Div..  Moo<estown,  N 

J  Advanced  Programs  Development 

MORILE  TACTICAL  C  TO  3RD  POWER  SYSTEMS 

David  Shore  In  AGARD  Tech,  for  Data  Handling  in  Tactical 

Systems.  2  Apr  1979  5  p  (For  primary  document  see  N79- 2597 7 

16-99) 

Avail  NTIS  HC  A16/MF  A01 

A  system  with  a  modular  van  housing  intelligent  terminals, 
a  miniprocessor  with  high  density  mass  memories,  multiplexed 
internal  wiring  to  permit  rapid  changes  of  equipment,  and  an 
anti  jam  communication  is  presented  The  requirements  and 
baseline  concepts  of  mobile  tactical  C3  are  discussed  S.E.S 

N79-29G03#  Army  Avionics  Research  and  Development  Activity. 
Fort  Monmouth,  N  J. 

AIRRORNE  DATA  TRANSFER  SYSTEM  (ADT8) 

Charles  J  Stuppi,  Jr  and  Lockwood  W  Reed  In  AGARD  Tech 
for  Data  Handling  in  Tactical  Systems.  2  Apr.  1979  17  p  (For 
primary  document  see  N79-25977  16-99) 

Avail  NTIS  HC  A16/MF  A01 

An  advanced  technology  base  for  data  information  handling, 
handoff.  and  transfer  subsystem  for  application  to  future  Army 
aircraft  systems  is  presented  A  scout  gunship  target  handoff 
scenario  was  designed.  A  computer  which  assimilates  informa¬ 
tion  from  the  Doppler  Navigation  System  and  Target  Acquisition 
and  Designation  System  and  computes  the  UTM  target  coordi¬ 
nates  is  developed  Error  detection  and  correction  coding  is  used 
to  assure  high  reliability  of  sending  a  message  to  reduce  the 
probability  of  intercept  by  hostile  forces.  S  E  S 

N79- 29004#  Aeronautical  Systems  Div..  Wright- Patterson  AFB. 
Ohio 
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PRECISION  LOCATION  STRIKE  SYSTEM  NEAR-REAL- TIME 
C  TO  THE  3RD  POWER  I  FOR  THE  TACTICAL  SAT 
TLEFIELD 

James  T  Bowen  In  AGARD  Tech  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  6  p  (For  primary  document  see  N79-25977 
16-99) 

Avail  NTIS  HC  A16/MF  A01 

An  all  weather,  near  real  time,  integrated  target  location  and 
strike  capability  by  the  Precision  Location  Strike  System  (PISS) 
is  provided  To  achieve  near  real  time  communications,  command 
and  intelligence  interface  capability,  the  PLSS  is  developed  with 
a  Central  Processing  Communications  element! CPCOM).  S  E  S 

N7S- 28006#  Kongsberg  Vapenfabrtkk  A/S  (Norway)  Defense 
Products  Div 

MSI  808:  AN  INTEGRATED  SMALL  CRAFT  FIRE  CONTROL 
SYSTEM 

F  A  Ostern  In  AGARD  Tech  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  15  p  (For  primary  document  see 

N79  25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

An  Integrated  Fire  Control  System  developed  for  fast  patrol 
boats  m  the  Royal  Norwegian  Navy  is  presented  The  specific 
threat,  the  philosophy  behind  the  operations  aspects,  and  the 
systems  engineering  of  the  fire  control  systems  is  discussed 

SE  S 

N79  2S00S#  Naval  Weapons  Center.  China  Lake.  Calif 

JOINT  TACTICAL  INFORMATION  DISTRIBUTION  SYSTEM 
(JTIDS):  WEAPON  GUIDANCE  AND  WEAPON  DELIVERY 
APPLICATIONS  OF  JT1D8 

Claude  E  Owen  In  AGARD  Tech  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  8  p  (For  primary  document  see  N79-25977 
16-99) 

Avail  NTIS  HC  AI6/MF  AO 1 

The  application  of  the  JTIDS.  which  is  a  secure  communica¬ 
tions  system,  and  tactical  data  processing  of  key  data  within 
that  system,  to  satisfy  a  tactical  requirement  of  weapon  delivery 
is  discussed  The  capabilities  of  the  JTIDS  relative  navigation  to 
provide  correlated  time  and  position  are  described  The  task  of 
the  JTIDS  in  solving  the  weapon  guidance  problem  is  reported, 
by  placing  the  target  coordinates  into  the  relative  navigation 
grid  S  E  S. 

N79  26OO70  Le  Materiel  Telephonique,  Boulogne-Billancourt 
(France) 

DME  TYPE  DISTANCE  MEASURING  SYSTEMS.  CURRENT 
STATUS  AND  FUTURE  DEVELOPMENTS  (US  SYSTEMES 
DE  MESURE  DE  DISTANCE  TYPE  DME:  ETAT  ACTUEL 
ET  DEVELOPPEMENTS  FUTUR8) 

M  Schilliger  fn  AGARD  Tech  for  Data  Handling  in  Tactical 
Systems.  2  Apr  1979  8  p  refs  In  FRENCH  (For  primary 

document  see  N79-25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

DME  distance  measurement,  together  with  VOR.  permits 
medium  distance  navigation.  Its  use  is  equally  effective  m  landings 
with  ILS  and  MLS.  The  principal  capabilities  of  the  system  are 
reviewed  and  improvements  m  onboard  equipment  by  the  use 
of  new  technologies  are  discussed  Currently,  the  system  is 
completely  satisfactory,  but.  for  the  future,  it  may  present  some 
operational  limitations  which  can  easily  be  avoided  For  example, 
the  saturation  of  beacons  is  avoided  by  using  the  DME  in  a 
quasi-umque  way.  Iikewse.  landing  precision  can  be  increased 
by  the  use  of  simple,  phase-coded  pulses,  with  the  200 
supplementary  channels  being  supplied  at  the  same  time 
Precise  navigation  based  on  distance  measurements  is  forseeable. 
Geographic  data  concerning  each  beacon  can  be  transmitted  on 
the  DME  channel  Transl  by  A  R  H 

N79-29008#  Naval  Air  Development  Center.  Warminster.  Pa. 
TACTICAL  INFORMATION  EXCHANGE  SYSTEM 

James  R  Bonanno  In  AGARD  Tech  for  Data  Handling  in 
Tactical  Systems.  2  Apr  1979  10  p  (For  primary  document 
see  N79  25977  16  99) 

Avail  NTIS  HC  A16/MF  A01 

The  Communication.  Navigation,  and  Identification  (CNI) 
requirements  of  military  aircraft  was  satisfied  by  an  implementation 
of  the  universally  accepted  black  box  approach  This  conventional 
solution  to  an  increasingly  complex  problem  has  inherent 
limitations  which  have  given  rise  to  the  development  of  a  totally 
new  system  architecture.  This  architecture  is  embodied  in  the 
Tactical  Information  Exchange  System  (TIES),  and  it  is  driven 
by  the  primary  goals  of  improving  reliability,  maintainability, 
flexibility  and  reducing  site  and  weight  The  unique  partitioning 


of  the  system  takes  advantage  of  the  latest  advances  in  digital 
and  RF  technology  and  insures  against  premature  obsolescence 
Every  attempt  is  made  to  share  hardware  resources  by  developing 
a  family  of  multifunction  programmable  modules,  including 
broadband  RF  components  and  an  all  digital  general  purpose 
signal  processor  Efforts  to  date  in  the  exploratory  development 
program  have  resulted  in  a  clear  definition  of  the  baseline 
architecture,  fabrication  of  breadboard  hardware  for  many  of  the 
key  elements  within  the  system,  and  theoretical  analysis  to 
evaluate  various  design  alternatives  Ongoing  work  in  each  of 
these  areas  continues  towards  the  ultimate  goal  of  total  system 
integration  and  validation  of  the  TIES  concept  for  application  in 
the  next  generation  of  Naval  aircraft  Author 


X90-72336#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

ADVANCED  TECHNOLOGY  TO  COUNTER  THE  LOW 
ALTITUDE  THREAT  OTHER  THAN  AIRCRAFT  MOUNTED 
RADAR.  VOLUME  2  IU) 

Nov.  1977  140  p  This  document  is  not  available  from  the 

NASA  STI  Facility.  All  requests  must  be  directed  to 
AGARD  Hq 

(AGARD-AR-103  Vol  2)  NATO  Secret  report 

An  analysis  is  presented  of  the  technologies  available,  their 
application  in  both  conventional  and  unconventional  ways,  the 
recommended  form  of  proposed  R  &  0  efforts  and  the  priority 
accorded  to  each  of  them.  A  completely  original  concept  developed 
by  the  Study  Group  based  on  a  new  philosophy  for  defense 
against  attacks  below  the  300  meter  level  is  reported  M  M  M 


XS0  72336  #  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

ADVANCED  TECHNOLOGY  TO  COUNTER  THE  LOW 
ALTITUDE  THREAT,  OTHER  THAN  AIRCRAFT  MOUNTED 
RADAR.  VOLUME  1  (U) 

Nov  1977  36  p  This  document  is  not  available  from  the 

NASA  STI  Facility.  All  requests  must  be  directed  to  AGARD 
Hq. 

(AGARD-AR-  103-Voi' 1  )  NATO  Secret  report 

An  analysis  is  made  of  the  threats  during  attacks  at  low 
altitudes.  Current  responses,  an  assessment  of  likely  deficiencies 
in  the  1980's  and  the  future  operational  requirement  trends  are 
considered  M.MM 


X80-72337  #  Advisory  Group  for  Aerospace  Research  and 
Development,  Paris  (France). 

PROJECT  2000  OVERVIEW  (U) 

Dec.  1979  100  p  This  document  is  not  available  from  the 

NASA  STI  Facility.  AH  requests  must  be  directed  to  AGARD 
Hq. 

(AGARD-AR- 1 60)  NATO  Secret  report 


Concepts  are  developed  for  NATO  military  systems  that  might 
be  originated  over  the  next  two  or  three  decades.  For  each  of 
the  system  concepts  an  evaluation  is  made  of  the  various  sensor 
systems,  delivery  vehicles,  end  weapon  systems,  es  appropriate, 
to  identify  the  preferred  approach  in  light  of  the  expected 
threat,  target  characteristics,  performance,  and  potential  cost 
Technologies  requiring  specific  emphasis  are  identified  and  some 
of  the  technical  and  cost  factors  bearing  on  the  applications  of 
technologies  to  system  design  are  highlighted  Author 


XS0-7233S  #  Advisory  Group  for  Aerospace  R  esearch  and 
Development,  Paris  (Franca). 

ATTACK  OF  SURFACE  TARGETS.  VOLUME  1  <U)  Summery 
Report 

Dec.  1979  84  p  This  document  it  not  available  from  the 

NASA  STI  Facility.  All  requests  must  be  directed  to  AGARD 
Hq. 

(AGARD-AR- 16 1- Vol- 1)  NATO  Secret  report 
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Concepts  are  discussed  for  NATO  surface  target  attack 
systems  to  be  developed  over  the  next  two  or  three  decades 
For  each  of  the  system  concepts  an  evaluation  is  made  of  the 
various  weapons  and  delivery  vehicles  in  order  to  identify  the 
preferred  approach  in  light  of  the  expected  threat,  target 
characteristics,  performance,  and  potential  cost.  Technologies 
requiring  specific  emphasis  in  order  to  realize  the  preferred  systems 
are  identified  Author 


XBO-72339 f  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France). 

OEFENCS  AGAINST  MISSILES.  VOLUME  1  (U)  Summery 
Report 

Dec  1979  50  p  This  document  is  not  available  from  the 

NASA  STI  Facility  All  requests  must  be  directed  to  AGARO 
Hq 

(AGARD  AR-  1 62- Vol- 1 )  NATO  Secret  report 

Concepts  are  developed  for  NATO  missile  defense  systems 
to  be  originated  over  the  next  two  or  three  decades  For  each 
of  the  system  concepts  an  evaluation  is  made  of  the  various 
weapons  and  delivery  vehicles  to  identify  the  preferred  approach 
in  light  of  the  expected  threat,  target  characteristics, 
performance,  and  potential  cost  Technologies  requiring  specific 
emphasis  in  order  to  realize  the  preferred  systems  are  listed 

Author 


X80-72340#  Advisory  Group  for  Aerospace  Research  and 
Development.  Pans  (France) 

DETECTION.  LOCATION  AND  RECOGNITION  OF  GROUND 
TARGETS.  VOLUME  1  (U)  Summary  Report 

Dec.  1979  78  p  This  document  is  not  available  from  the 

NASA  STI  Facility  All  requests  must  be  directed  to  AGARD 
Hq 

(AGARD-AR-163-Vol-l)  NATO  Secret  report 

Concepts  are  developed  for  NATO  ground  target  detection, 
location,  and  recognition  systems  to  be  originated  over  the  next 
two  or  three  decades  For  each  of  the  system  concepts  an 
evaluation  is  made  of  the  various  sensors  and  platforms  in  order 
to  identify  the  preferred  approach  in  light  of  the  expected  threat, 
target  characteristics,  performance,  and  potential  cost.  Author 


X80- 72341#  Advisory  Group  for  Aerospace  Research  and 
Development.  Paris  (France) 

MAINTENANCE  OF  AIR  OPERATIONS  WHILE  UNDER 
ATTACK  WITH  CHEMICAL  AGENTS  (U) 

J  Emsting.  ed.  Nov  1979  234  p  Presented  at  the  Aerospace 
Med.  Specialists'  Meeting.  Brussels.  22-26  Jan.  1979  This 
document  is  not  available  from  the  NASA  STI  Facility  All 
requests  must  be  directed  to  AGARD  Hq 
(AGARD-CP-264)  NATO  Secret  report 

Both  on-the-groond  and  in-flight  threats  to  air  bases  and 
aircrews  are  considered  along  with  the  level  of  protection  required 
against  chemical  warefare  agents  and  methods  for  their  detection 
and  monitoring  The  principles  of  personal  and  collective  protection 
are  reviewed  and  practical  experience  with  ergometric  aspects 
of  contamination  control  areas  and  donning  and  duffing  procedures 
are  described.  Constraints  on  air  operations  arising  from  chemical 
defense  measures  are  also  discussed  Author 
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P0256  N80  14736 
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among  US  general  aviation  manufacturers 

pOl 1 1  NBO  15143 
An  empirical  approach  fo<  checking  Butter  stability  of 
gliders  and  light  aircraft  pOl  12  N80  15144 

Dynamic  identification  of  light  aircraft  structures  and  their 
flutter  certification  p0112  NBO  15145 

A  simplified  ground  vibration  test  procedure  for  sailplanes 
and  light  aircraft  p0l12  N80  15146 

The  minimum  cost  approach  to  flutter  clearance 

pOl 12  N80  15148 

HF  communication  to  small  low  flying  aircraft 

pOl 79  N80  19374 

UGHT  EMITTING  DIODES 

Reproduction  manufacturing  of  lasers  diodes 

p027S  N78  16836 
Physics  end  technology  of  degradation  in  GaAs  light 
emitting  diodes  p0275  N78  16837 

Design  and  fabrication  of  GaAs  light  emitting  diodes  for 

optreal  communication  systems  with  high  transmission 

capacity  p0275  N78  16839 

The  reliability  of  high  radiance  GaAs  LEDS 

P0275  N78  16841 

Emission  module  of  a  semiconductor  laser 

p0275  N78  16842 

Electro  optical  processing  of  signals  and  images 

pO!37  N78  31308 

UGHT  BOUNCES 

Injection  laser  sources  for  fiber  optic  communications 
p0275  N78  16843 

UGHT  TRANSMISSION 

Propagation  problems  releirve  lo  laser  transmission 

P0162  N78  23321 

UMS8  (ANATOMY) 

Correlation  of  mechanism  of  extremity  injury  end  aerody 
namic  factors  in  ejections  from  F  4  aircraft 

p0242  N79  31904 

UME  OF  SIGHT  COMMUNICATION 

Missile  guidance  techniques  p0l22  N79-27230 

UNE  SPECTRA 

CCPD  The  optimum  solid-state  line  scanner 

P0136  N78  31303 

UNEAR  ARRAYS 

A  high  performance  CCD  Uneer  Imaging  Array 

pOl 37  N78  31310 

UNEAR  EQUATIONS 

linear  or  non-fineer  analysis  methods  When  end  how 
P0102  N 79  15088 

UNEAR  SYSTEMS 

AGARD  flight  test  instrumentation  series  Volume  8 
L /near  and  angular  position  measurement  of  aircraft 
components 

(AGARD  AG  160  VOL  0]  p0073  N77  18152 

UNEAR  VIBRATION 

Effects  of  structural  non  linearities  on  aircraft  vibration 
and  fluttar 

(AGARD  R  665)  p0099  N78  17076 

UOUID  CRYSTALS 

Detection  of  flaws  in  metallic  and  non  metallic  composite 
structures  using  liquid  crystal  technology 

P0197  N78  26480 

LOAO  DISTRIBUTION  (FORCES! 

Aircraft  maneuvers  and  dynamic  phenomena  resulting 
in  rapid  changes  of  load  distributions  or/and  fluctuating 
separation  pO005  N77  20009 

The  development  of  fatigue/ crack  growth  analysis  loading 
spectra  p0082  N78  18048 

Fatigue  of  helicopters  Service  fife  evaluation  method 
p0070  N79  23079 


LOAO  TESTS 

Review  of  f**e  AGARO  f.  and  M  pane*  evaluation  p>og'*'* 
of  ih#  NASA  lewt*  SHP  «jip<ua<  '■  to  high  temperatu'r  l  U 
life  pred..  iN>r<  ;.0O96  N  79  2  /  ’  /9 

LOADING  MOMENTS 

<  5A  toad  abevialiu'i  a<  five  i>h  ilislupuiior  -  •mt'CH 
sysla'  1*0106  N/9  '6 «/•-, 

LOADS  (FORCE  SI 

Proof  load  testing  on  300  M  siee<  i<0206  N7  7  22566 
fai'gue  load  rnoriitunng  (>0063  N78  '8052 

On  Hw  deletlrO"  end  measure rnenl  of  (.racks  •«>  ■  r«l«  ally 
loaded  holes  pG'96  N78  26469 

LOG  PERIOOIC  ANTENNAS 

lerraiii  eftecis  u«  log  penodu  antenna  <  iiaractenstK  % 
using  tha  singularity  axpansion  method 

oOl 76  N80  19349 

LOGIC  CIRCUITS 

The  monofitha  integration  of  surface  acoustic  wave  end 
semiconductor  circuit  elements  on  Silicon  lor  matched  fate' 
device  development  pO!35  N78  31295 

LOGIC  DESIGN 

Ataimmat  fo<  the  Lummuiiicelion  of  tactical  alphanumeric 
information  artillery  fire  p0286  N79  26993 

LOGISTICS 

integrated  logistics  support  adds  another  <fimens*o»  to 
matrix  management  P0203  NBO  19555 

MEK  A  new  procedure  for  development  of  maintenances 
policies  m  log  IS  I  ics  manege  men*  and  cost  estimates 
for  weapon  systems  P0203  NBO  19666 

The  importance  of  mi  eg' a  I  ad  logistics  support  considara 
non;  during  design  p0203  NBO  19557 

Computer  simulation  model  of  the  logistic  support  system 
for  efactncal  engineering  test  equipment 

P0204  NBO  19560 

LOGISTICS  MANAGEMENT 

Integrated  logistics  support  adds  another  dimension  to 
matrix  management  PC203  NBO  19555 

ME  K  A  new  procedure  for  development  of  maintenances 
policies  m  logistics  management  and  cost  estimates 
foi  weapon  systems  P0203  NBO  1 9556 

Tha  importance  of  integrated  logistics  st4>pod  considara 
irons  during  dasign  p0203  NBO  19557 

LONG  TERM  EFFECTS 

CFMS6  turbofan  maintainability  and  reliability  oriented 
development  P0079  N77  33189 

Progress  m  determining  service  life  by  endurance  tests 
Concorde  aircraft  p0079  N77  33195 

LONG  WAVE  RADIATION 

The  construction  of  transmitter  receivers  for  tong 
millimeter  wave  transmission  systems  with  application  to 
the  study  of  radio  wave  characteristics  in  the  Pans  area 
P0153  N79  23304 

LONGITUDINAL  STABIUTY 

A  summary  of  AGARD  FOP  meeting  on  dynamic  stability 
parameters  advanced  aircraft  performance  at  high  angle 
of  attack  pO  1 08  N79  30220 

LOOT  ANTENNAS 

Companion  of  loop  and  dipole  antennas  m  leaky  feeder 
communication  systems  p0 1 84  N80  19412 

LORAN 

Long  and  short  range  navigation  system  requirements 
lor  civilian  and  military  ships  p0049  N77  22088 

LORAN  C 

Discussion  of  real  and  apparent  LORAN  C  propagation 
limitations  pOO40  N77  22079 

Prediction  of  ground  wave  propagation  time  anomalies 
m  the  LORAN  C  signal  transmissions  over  land 

P0048  N77  22080 
LORAN  C/ D  coordinate  prediction  dependence  on  ground 
electrical  properties  P0048  N7  7  22081 

Ionospheric  effects  on  LORAN  C  m  polar  regions 

P0048  N7  7  22062 

LORAN  D 

LORAN  C/  D  coordinate  prediction  dependence  on  ground 
electrical  properties  p0048  N7  7  -22081 

LOW  ALTITUDE 

Visual  Workload  of  the  copilot /navigator  during  terrain 
flight  of  the  UH  1  helicopter  p0250  NTS- 16623 
Guidance  end  control  design  considerations  tor  Low 
Altitude  and  Terminal-Area  Flight 
(AGARD  CP  240J  p0014  N78  26049 

Guidance  and  control  for  tow  level  offensive  aircraft  A 
Royal  Air  Force  view  P0014  N78  26050 

Open-loop  compensation  of  wind-shear  effects  in  low 
level  flight  p0014  N78-260S2 

Proposal  for  a  cost  effective  radar  navigation  system  for 
low  altitude  and  terminal  area  flight  pOOIS  N78-28057 
Design  considerations  for  a  ground  avoidance  monitor 
for  fighter  aircraft  p0015  N78  26058 

System  integration  and  safety  monitoring  to  achieve 
mtegnty  in  low  altitude  fliQht  control  systems 

pOOIS  N7B  26059 
Terrain  following  criteria  The  need  for  a  cannon 
measure  t)0015  N 78  26060 

The  analysis  of  operational  mission  execution  An 
assessment  of  low  altitude  performance  navigation 
accuracy  and  weapon  delivery  performance 

P0016  N78  26070 

Navigation  system  aspects  of  low  attitude  flight 

pOOl  7  N78  26073 
Visual  problems  raised  by  low  attitude  high  speed  flight 
p0236  N7B  28798 
Technical  evaluation  report  on  the  25th  Guidance  and 
Control  Panel  Symposium  on  guKtanca  ami  Control  Design 
Considerations  for  Low  Altitude  and  Terminal  Area  Flight 
(AGARD  AR  129)  p0105  N79  25037 

Prediction  of  radar  coverage  against  very  low  altitude 
aircraft  pOl  78  N80  19384 

HF  communication  to  small  low  flying  aircraft 

pOl  79  N80  18374 


I  38 


suBjecr  iNDex 


MATERIAL*  TESTS 


Modim  Mf  (Ummuniulioni  kn  tutu  fty<ng  errireft 

pOI 79  NSO  >9376 
tominuoicitillrtt  WMttl  k>w  flyrng  arroaft  beyooq  Ih* 

fxxi/ori  i  u  i 

JACA8D  AH  H  7)  pOl85  X60  ?21  75 

Advanced  to  counter  the  tow  emtude  threat 

Other  then  aircraft  mounted  'adar  volume  2  tui 
JAGAHD  AH  (03  VOl  2)  p02M  X80  72336 

Advanced  technology  to  counter  the  tow  altitude  threat 
other  then  arreraft  mounted  radar  volume  I  lUI 
(AGAHO  AH  103  VOL  t|  p02B8  X90  72336 

LOW  ASPECT  RATIO 

Aerodynamic*  at  tow  aspect  ratio  wmg» 

pOOA  l  N79  23063 

LOW  COST 

Low  budget  simulation  m  weapon  aiming 

pOn|  N 79  1 6994 

JUDS  eapendebie / low  coat  terminal  development 

p006  7  NSO  10187 

Th«  minimum  coat  approach  to  flutter  clearance 

pOI 12  *80  16168 

LOW  FREQUENCIES 

Low  tre<)uencv  etectnc  held  variations  during  Hf  transmit 
non*  on  a  motner  deugh<a<  rocket  p02>6  N77  19662 
A  review  of  If  i  Vlf  <adK>  navigation  system*  and  »mi 
related  propegavon  influence*  p0O48  N7  7  22077 

The  propagation  ol  low  and  very  low  frequency  '*d»Ow 
aves  pO  182  N78  23328 

frequency  response  of  c ardtovaacular  regulation  in 
canine*  to  smutOKiel  acceleration  at  frequencies  below  ' 
H«  i basis  tor  brodynamu  modeling)  p0266  N79  31916 
JTIOS  The  issue  of  frequency  sefectKKi  tow  frequency 
assignment  for  pulse  communication  navigation  aid* 

1)0067  NBO  10183 

LOW  NOISE 

A  cheap  tow  noise  <2  6  dB>  X  band  amplifier 

pOI 66  N77  22348 
low  noise  translator  amplifiers  p0156  N7  7  22349 
The  Mottky  diode  A  new  element  lot  low  noise  misers 
at  millimeter  wavelengths  p0149  N79  23278 

LOW  SACCO 

Some  wind  tunnel  measurements  of  the  effectiveness 
at  low  speeds  of  combmed  lift  and  'Oil  controls 

pOI 1 3  N80  15163 
Unsteady  aerodynamics  ol  two  dimansional  spoilers  at 
low  speeds  p0115  NBO  151/0 

LOW  SACCO  WIND  TUNNELS 

W-nd  tunnel  test  at  low  speeds  of  a  dorsal  an  intake 
on  a  fighter  configuration  p0029  N79  22029 

LOW  TUASULINCt 

Pressures  on  a  slender  body  at  high  angle  of  attack  m 
a  very  low  turbulenca  level  an  stream  p0026  N79  220*2 

LOW  VISIBILITY 

Protect  NAVTOlAND  (Navy  vertical  *akeoH  and  landing 
capabrliry  dev«/opm«nti  pO  J07  H79  302 )  2 

The  guidance  and  control  of  helicopters  and  V/STOL 
aircraft  at  night  and  m  poo'  visibility  ILfl 
[AGAHO  CP  258  SUPPLj  pOH6  X80  72103 

LOWER  I0N0SAHEHE 

Modification  of  the  propagation  characteristics  of  the 
ionosphere  land  the  magnetosphere)  by  miection  into  the 
magnetosphere  of  whistler  mode  waves 

p02  1 6  N77  19541 

LUBRICATING  OILS 

An  investigation  of  vibration  dampers  m  gas  turbine 
engines  p0094  N79  27164 

LUGS 

Calculation  of  stress  intensity  factors  fo«  corner  cracking 
in  a  lug  p0206  N77  22562 

LUMINOSITY 

Vision  at  low  luminance  levels  in  aviation 

P0236  N78  28795 

LUNAR  TIDKS 

Basic  findings  helpful  for  ionospheric  predictions  lunar 
tides  in  the  F  region  00181  N80  19387 

LUNGS 

Long  term  pulmonary  function  patterns  in  the  aviator 
The  thousand  Aviator  study  p0239  N79  1 1  708 

M 


MACH  NUMBER 

Review  of  problems  m  application  of  supersonic  comhus 
I.on  p00t2  N78  10007 

Sonic  boom  analysis  for  high  altitude  flight  at  high  Mach 
number 

|AIAA  PAPER  73  1034)  pOOl  3  N78  1001 2 

Heat  transfer  to  a  PVD  rotor  blade  »t  high  subsonic 
passage  throat  Mach  numbers  p0067  N78  21160 

MACHINING 

Applied  research  on  the  machmability  of  titanium  and 
<ts  alloys  p0145  N79-23237 

MAGNESIUM 

Measurements  of  buffeting  on  two  65  deg  delta  wings 

of  different  materials  pOOlO  N7  7 -3 1079 

MAGNETIC  ANOMALIES 

Propagation  effects  observed  m  connection  with  NTS  1 
observations  near  the  magnetic  equator 

p0047  N77  22073 
Recent  progress  in  electromagnetic  processes  m  the 
detection  of  heterogeneities  pOtSO  N77  32381 

MAGNETIC  DIPOLES 

Review  on  communication  aspects  of  chaff  produced 
scatter  propagation  p02 15  N7 7 - 1 9533 

MAGNETIC  DISTURBANCES 

Prediction  of  geomagnetic  disturbances  by  interplanetary 
scintillation  p0143  N79  18126 

The  prediction  of  fast  stream  front  arrivals  at  the  earth 

on  the  basis  of  solar  wind  measurements  at  smaller  solar 
distances  pOI 43  N79  18126 


MAO MC  TIC  EQUATOR 

Propagation  effect*  observed  m  connection  with  NTS  > 
observation*  nea>  me  magnetK  equal oi 

p0047  N77  22073 

MAGNETIC  MELDS 

Electric  and  magnetic  *en*mg  systems  AgpAcanors* 

p02  19  N7S  19697 

tunable  magnetoelastic  surface  wave  osollalors 

pOt 34  N78  31287 

MAGNETIC  PERMEABILITY 

Surface  corrosion  evaluation  by  relative  magnetic 
susceptibility  measurement*  p0195  N7I  26466 

MAGNETIC  STORMS 

Geophysical  disturbance  effects  on  the  state  of  the 
propagation  medium  and  then  predrcfebrfrtv 

p0168  N79  27391 

Coupling  between  the  neutral  and  ent/ed  upper  at 
moephete  during  disturbed  conditions  p018  NSO  19366 

M  AO NC  TOC  LACTIC  WAVES 

Tunable  magnetoatasiic  surface  wave  oscillator* 

p0134  N78  31287 

MAGNETOSPHERE 

Modihcation  of  the  propagation  chaiectenslics  of  tha 
ionosphere  (and  the  magnetosphere)  by  injection  into  the 
magnetosphere  of  whistler  mode  waves 

pC 2 1 6  N77  19541 

Plasmespheric  signal  time  delay  affects  m  satellite 
navigation  sysiems  p0047  N77  22070 

Modeling  of  Vlf  duct*  »n  the  pies mesphere 

pOt 39  N79  18101 


MAINTAINABILITY 

Avionics  Reliability  Its  Techniques  and  Related  Dis 
uplines  conferences 

|AGARD  CP  261]  p0199  N80  19619 

An  analysis  of  tha  evolution  of  the  reliability  and  maintain 
ability  disciplines  p0199  NSO  195 20 

A  new  approach  to  maintainability  prediction  avionics 
ground  and  shipboard  electronics  p 0201  N80  19537 

Application  of  the  lognormal  distribution  to  corrective 
mamtenace  downtimes  p0202  NBO  19645 

The  integrated  management  of  reliability  and  mamtameb 
ilit v  m  procuien  ent  p0204  N80  19558 

Aeio  engine  detenoration  m  air  force  service  <UI 
[AGARO  AR  104]  p0096  X80  72091 

Aero  engine  detenoration  in  an  force  service  iU) 

| AGARO  AR  t04lFR)|  p0096  X80  72092 

MAINTENANCE 

Militarv  engine  deterioration  in  service  connected  with 
life  cycle  costs  p0078  N77  33183 

Application  of  the  lognormal  distribution  to  corrective 
mamtenace  downtime*  p0202  N80  19545 

ME  K  A  new  procedure  for  development  of  maintenances 
policies  m  logistics  management  and  cost  estimates 
for  weapon  systems  p0203  N80  19556 

MALFUNCTIONS 

Application  of  parallel  filters  for  malfunction  detection 
and  alternative  mode  capability  radionavtganon  tor 

Norwegian  coast  guard  vessels  p0023  N79  20018 

MAN  MACHINE  SYSTEMS 

Studies  on  Pilot  Workload  psychophysiological 

factors 


(AGARO  CP  217)  p0250  N78  1662 1 

A  study  on  prior  s  workload  in  heir  copter  operation  under 
simulated  IMC  employing  a  forward  looking  sensor 

p02 50  N78  16627 
Subjective  ratings  of  flymg  qualities  and  pilot  workload 
m  the  operation  of  a  short  haul  jet  transport  arreraft 
Yak  40  aircraft  p0251  N78  16631 

Subjective  stress  assessment  as  a  criterion  for  measuring 
the  psychophysical  workload  on  pilots  p025t  N78  16632 
Optimisation  of  pilot  capability  and  avionic  system 
design 

{AGARO  AR  1  IB]  p0253  N79  16560 

Optimisation  of  pilot  capability  and  avionic  system  design 
introduction  p02S3  N79- 16561 

Systems  design  p0253  N79- 16563 

The  Helicopter  p0254  N79- 16568 

Human  factor  engineering  test  and  evaluation  of  the  US 
Navy  LAMPS  helicopter  system  p0228  N79- 19632 
A  computer  aided  design  and  fabrication  system  adapted 
to  the  design  of  three  dimensional  objects  -  helicopter 
design  p0266  N79  20762 

Improvements  >n  the  man  machine  interface  for  data 
acquisition  display  and  control  p0285  N79  25983 

Open/ closed  loop  identification  of  stability  and  control 
charactenstics  of  combat  aircraft  pOt  10  N79  30232 

Mathematical  models  of  manned  aerospace  systems 
(NLR  MR  78029  U|  pOI  ?  1  N 79  30241 


ONER  A  s  model  of  the  pilot  in  discrete  time 

pOltl  N79  30242 
Medical  and  operational  factors  of  accidents  in  advanced 
fighter  aircraft  p0254  N79  3 1944 

Analysis  of  the  intervention  of  the  human  factor  as  a 
principal  causa  or  influence  m  accidents  of  Mirage  aircraft 
m  the  Belgian  Air  Force  p02S4  N79-31945 

The  information  in  aircraft  accidents  investigation 

p0255  N79  31947 


Soma  insights  relative  to  the  men  machine  system  An 
overview  of  ten  years  of  research  p0257  N80  14745 
Software  reliability  Understanding  and  improving  n 

p0202  NSO- 19548 


Real  time  simulation  An  indispensable  but  ovarosaci 
evaluation  techique  p026l  NSO  19820 

Modeling  the  human  operator  Applications  to  system 
cost  effectiveness  p0265  NSO  19846 

MANAGEMENT  INFORMATION  SYSTEMS 

The  application  of  maspensrve  minicomputers  to  mforma 
non  work 

JAGARD  LS  92]  p0280  N78  22957 

Use  of  minicomputers  in  OSlS  p0280  N7B  22956 


A  selection  o*  minicomputer  systems  to*  OdXrogrepn* 
applications  P0280  N7g  22658 

Circulation  control  p0280  N7§  22660 

The  IDRC  *  immcompoter  based  Ubliograp me  mforma 
non  system  p0280  N70  22961 

Production  of  an  abstract*  journal  for  teiecnve 
dissemination  of  information  p0280  N76  22962 

Selective  dissemination  of  information 

p029 1  N78  22963 


Coal  effectiveness  m  library  automation 

p028 1  N76  22964 
Commercial  Data  Base  Management  System  (DBMS' 
software  m  larger  nurwcomputer  configurations 

p028t  N78  22965 
future  prospects  for  minicomputers  p0291  N78  22966 
Suggested  data  element*  tor  recording  on  going  research 
and  davetopmant  effort*  A  management  information 
system 

| AGARO  R  669|  p02  7  7  N79  12947 

Manuel  of  documentation  practices  applicable  to  defence 
aerospace  scientific  and  technical  information  volume  2 
(AQARD  AG  235  VOL  2|  p0283  NSO  10961 

Reliability  and  support  data  to'  statistical  evaluation 
using  a  management  information  system 

p0204  NBO  19559 


MANAGEMENT  METHOOS 

Abstracting  and  subject  analyst  p0281  N79  13929 
Methodology  for  control  of  life  cycle  costs  for  avionics 
systems 

(AGARO  LS  100)  pOl97  N79  25407 

Tha  development  and  implementation  of  life  cycle  cost 
methodology  p0l97  N79  25409 

Integrated  lognbcs  support  adds  another  dimension  to 
matm  management  p0203  N80  19555 

The  integrated  management  of  reliability  and  mamtamab 
■lify  m  procurement  p0204  N80  19558 

The  reliability  improvement  warranty  and  its  application 
to  the  F  16  multinational  fighter  program 

[>0204  N80  19561 

MANAGEMENT  PLANNING 

Ufa  cycle  cost  analysis  concepts  and  procedures 

P0197  N79  25408 

MANEUVERABILITY 

Supnrcruiser  fighter  analysis  p0067  N78  30107 

Analysis  of  advanced  variable  camber  concepts 

P0067  N78  30108 
Highly  maneuverable  aircraft  technology  remotely 
piloted  research  vehicle  P0104  N79  16871 

improvement  of  fighter  aircraft  maneuverability  through 
employment  of  control  configured  vehicle  technology 

P0109  N79  30225 

Manoeuvre  limitations  of  combat  aircraft 
l AGARO  AR  155A)  p0070  N80  10203 

MANNED  SPACE  FLIGHT 

Telemetry  and  data  relay  for  manned  space  programs 

P0061  N77  24128 
Mathematical  models  of  manned  aerospace  system* 
(NlR  MR  78029  U)  pOt  1 1  N79  3024 1 

MANNED  SPACECRAFT 

Mathematical  models  of  manned  aerospace  system* 
(NLR  MR  78029  U|  pOU1N79  3024t 

MANUAL  CONTROL 

Is  man  the  weakest  lmk>  real  time  activity  recording 
of  aircrew  workloads  d0251  N78  31746 

The  application  of  control  theory  to  the  investigation  of 
roll  motion  effects  on  hymen  operator  performance 

P0246  N79  31931 


MANUFACTURING 

Microprocessors  in  process  control  p0265  N77  22828 
Technology  tiatisfer  for  manufacturing  industries 

P0282  N79  20918 
Information  and  assistance  services  to  the  manufacturing 
industry  in  Canada  p028 2  N79  20922 

Innovative  manufacturing  for  automated  dulling  opera 
tions  P0146  N79  23240 

The  state  of  the -an  of  flutter  substantiation  procedures 
among  US  gene’al  aviation  manufacturers 

oOtll  NSO  15143 


MAPPING 

Human  factors  in  the  design  and  evaluation  of  aviation 

mapa 

(AGARO  AG -2251  p0219  N80  t0536 

MARIJUANA 

Influence  of  socially  used  drugs  on  vision  and  vision 
performance  o0235  N78  17663 

MARKING 

Design  procedure  for  aircrew  station  labeling  selection 
and  abbreviation  p0107  N79  30208 

MARKOV  CHAINS 

A  Markov  Model  for  nonlinear  channels  with  memory 
and  some  applications  PC  1 7 1  N79  3 1 464 

MARKOV  PROCESSES 

Markovian  availability  model  for  a  network  of  commumcs 
ling  computers  p0*99  NSO  19525 

MASERS 

New  high  power  microwave  sources  m  the  miMi metric 
range  p0152  N79  23299 

MASKS 

Visual  and  optical  assessment  of  gas  protective  lace 
masks  [>0230  N79  19642 

MATCHED  FILTERS 

The  monolrthic  integration  of  surface  acoustic  wave  and 
semiconductor  circuit  elements  on  silicon  for  matched  filter 
device  development  pot  35  N78  31295 

MATERIALS  HA  NO  UNO 

The  use  and  control  of  hazardous  materials  m  aircraft 
maintenance  p0224  N77-20745 

MATERIALS  TESTS 

Nondestructive  inspection  of  coiled  structures  and  the 
receipt  of  raw  materials  [>0197  N78  26479 


39 


MATHEMATICAL  MODELS 


S UBJfCf  iNOtx 


mathematical  Moot i • 


A*i>»  N?  '  ?iHm4 
"Bb  N7  ’  2244‘ 


MATRICES  IMATHEMATICSV 

Hf  c  l  ,....gre-,*.  •"  •*'*•« . eu«r*i  ' 

trt*.  . . *  I1* 

MAXIMUM  LIKELIHOOD  ESTIMATE* 


..0200  N  79  I'>48fc 
>t  ih/38K 

,.0206  N'9  '  "4BB 
'■*  I'*- 


,rtj)  /U  N79  Jc*4bM 


pOO*  7  N/8  2bt*'b 

>U*tO*f*<  PH  m*rt.,.l, 

,,,i*  IS  N/H  Ji.'Bb 


mud*r«.  u<  • '4*1  tf'  *«P*i'-«- 

high,  c  i>#>rlr?.i>ris  theory  4r*d 

,,0102  N79  *608  7 
Son  Oiut»n>"  of  the  ti«"iii1«>  turbulent 

«ii«»un<)i)|ii|  .•<  piloted  "ig*1*  sinml|1iiiii 

p4.lt  -0  N79  *6980 
Modeling  th*  atmospfie'*  •••  unitolertik  uiM#ir>ii*g  t"e 
management  of  Hi  ii<nvniMH»‘  'letwcwks 

p0!40  N79  >8*06 

I  ulabrvg  th*  MU*  ■**  the  ptesen.  •  <>*  i*'q#  **  a** 
giMlicnh  high  frequency  p'opagetior’  ■*>  th*  orxiviJ 
"*,„  ,43140  N?9  18U)9 

Mod*<l''*g  th*  t'4n*l*'  of  <adi4ftOf  •*'  th*  atmosphere 

p0143  N  '9  18138 
Modelling  Iroposphe-H  banner  distortion  (tiy.Ul 

techniques  p0*45  N79  1814? 

A  stochastic  <d  '*>h  attenuation 

p0145  «?9  1  8  1  45 
A  i.on’pufal jO’1*'  model  to*  the  nltul#T.«n  <*f  It'*  **nW 
about  w.nys  with  leading  edge  vottn  *s 

p0028  N 79  2?0?0 
PlikUC'lt  modelling  pOl 47  N  79  ?3?46 

Methodology  fO'  control  u»  III#  rycl#  costs  lO'  l»«nio 

system* 

(AGARD  IS  1001  pO’97  N79  7S407 

H*t.en!  *«p*n*<K*  in  it**  development  and  appixatio- 
pi  ICC  "'odets  I>0197  N79  2b4i0 

’h«  unsteady  aerodynamics  pi  a  <  av.  a<>  m  translation 


ip»  .  iifi»<4<tl<uifai  r*  les  pOt/.*  N/9  t  1  4t 

A.-. -ah  irifiih-  a»«#f*  e«pe»»*oi *  pOt>7  '  N8o  'St’i 

MAXIMUM  USASU  FREQUENCY 

I  .(laliog  the  MUt  ■»  Ih*  ,.i*k#*u  *  o’  >•'«*'  '■  < 
giadienls  high  frequent »  ii'itiMgei'O'  -oih'S 

l<m,r  ,,01  4u  N79  '  B  1 1 

M**l  time  elating  »,•  MUl  (>'*dM  Pony  v*ii*t»tr|> 
tf>*  -u'xtsphfi*  i|«i*  geopPy'"  #'  ilftlu'IH1"  '» 

,,0  ’  40  N  79  ’8  ’ 


MCTAL  JOINT* 

Ail«e»  ml  mar. ..'a.  i  ■ 
•>pac  *  '-at*'  4'* 

I  A(i*HI '  IS  9  1  I 

ME  TAl  AO WOt* 

Kepulty  soPrtilter'  ,k,» 
and  (x>**nti*'  apcxn  at.o* 
Piodui  Po<  til  high  p,|t 
let  hnii)<Mn 


iiO 1 80  N80  ’93  78  METAL  *HtkT* 

usaM*  I  leijoetK  *  Mu*  it*8v<**«  *  ol  < 

,i0i  8 1  N80  ’9388  ,e  '  *  p  °“* 


(,■47  N  79  ;■  j/48 
\  tr>  *'»<  to,'  l»a" 
0U8  N 79  2J.ST 


ME A8UAINQ  INSTRUMf  NT* 

Measuony  ieth-inh.es  .«>  h,gt>  i*,T.,«'#to-*  imboies 

l4»8  7  N  7*  ?  1  1  b  ' 
Ai.aRL)  flight  test  .hsli utttef »tat iu* •  senes  VtXu'h*  9 
Ae»oei*st«  Might  lest  te,  a'xl  nsttumentaiipi 

|AGAR0  At,  160  vOi  9|  pO'OS  N79  70' 38 

MKCHANICAl  AROACHT18S 

A  pphcetipt  pi  tie*  1P'f  itMH  t'ann  s  1o  III*  >*»*«  hot-  <•* 
alumino'"  alloys  Pari  ?  Results  p0206  N7  7  .7664 
B*hav*o>  at  arthes.veiy  t>t,'>rt*d  (Omts  un«ier  ■  » i  i" 
loading  N79  214S3 

th*  natu<e  i,t  a<lh*»K,<'  m*<  hanisms  anti  the 
at  su'tas*  treafnents  o'1  th*  o*havioi,<  o*  tx.nded  Kxnts 

pO?  *  7  N79  2  34SS 

MECHANICAL  SMOCK 

Cu'ieiatKpi  at  h*»d  -hiuty  te»th  m«  hamtai  loices  baseo 
itn  helmet  rtamag*  ilopix  atio«>  {>0?4S  N79  31970 

the  use  (>t  spmai  anaiogii*  t<*  vompaie  hum#**  tot*>a'x  * 
.if  repeated  shocks  yy.th  KWa'S*  ot  vib-alxin  pan  1 

p0746  N  79  31976 
The  i espouse  «»  a  -ealistn.  iomp«,te,  model  to-  sitting 
Human*  to  diftetent  types  ol  shot  As  p0246  N79  3192  7 


Maih*m*txai  models  o»  manned  aen^pace  systems 
|NlR  MR  78029  u|  p0*  * »  N79  30241 

ONERA  s  model  ot  the  pitcn  ■'»  disceie  tun* 

p0*  1 1  N79  30247 
Peifotmance  t,t  automatic  t'a<k  initiation  iogn  ,r|  spec  tin 
la-qei  envi-onn-ems  pOl  70  N  79  30467 

S ,mot*t‘on  of  h«art  and  ne» »  <npt» is#  >o  G  *ut>  ■  and 
G  sub  /  impacts  p0243  N79  31908 

A  th'##  dimensional  disc»*te  et«!-'«nt  dynamic  niortei 
of  ‘he  spme  head  and  torso  pO?43  N  79  319*0 

Mathematical  model -ng  of  art#».»l  oiypen  sal  u' at -on  and 
eye  level  Nood  piesso**  Ju«*ng  C  sub  7  sties* 

p0244  N79  319*6 
A  head  in,ury  model  p0?44  N79  3*9*8 

The  uS*  of  nathemalf  *•  modeling  in  CraShMOHhy 
h*)ii.opie'  seating  systems  p0?45  N  79  3*923 

Ouantitatiye  military  wo'kioad  analysis 

p0?68  N80  14748 

A  fiutiei  speed  to»muia  »oi  wings  o*  high  aspect  -ato 
pOl  12  N80  15147 
identilx  ation  evaluation  methods  p007l  N80  '9096 

identify  atx,n  experience  m  e«t«e.*>e  flight  regimes 

p007 1  N80  *910? 
Muiiiparh  jneiysis  of  !LS  glide  pa'h  pO*  77  N80  19354 
theoretical  modelling  and  experimental  dara  matching 
1 01  active  and  passive  microwave  remote  sensing  of  Earth 
ter-ain  pOl  78  N80  *9360 

Some  of  th*  problems  *n  digital  terrain  mode*  construe 
iiqp  pOl  78  N80  1936* 

The  loKoence  o*  lonosphem  models  on  calculatrons  of 
dec ametnt  wave  propagation  p0*8*  N80  *9383 

Recent  advarw  #s  >n  Mf  propagation  simulation 

p0'8 1  N80  *939? 
Reliability  growth  models  p0l99  N80  19522 

*  'ends  m  lefiab'idv  modeling  tec  hnology  lot  fault  toferani 
systems  p020 *  N80  19534 

Damptng  (Heels  m  Ae-ospac  #  Structures 
|  AO  ARO  CP  2  7  7|  p07  1  3  N80  196  72 

Mathematic  a1  formulation  o*  damping  for  structural 
■  esppnse  analysis  p07  *  3  N80  *9573 

Numerical  modelling  of  structures  to  accouni  for  internal 
damping  p02  1 3  N80  19575 

Modeling  and  Simulation  o»  Avionics  Systems  and 
Command  Control  and  Comm  unit  *Hon»  syste  s 
conferences 

(AGARD  CP  2661  p0?60  N80  19809 

Verification  and  validation  of  aviomt  simulations 

p0760  N80  190*4 
Simulation  of  oveifll  t”  delense  command  and  control 
p0?60  N80  198*6 
Theate-  an  defense  engagement  simulation  commend/ 
control /communications  iTedena  C3'  *n  approach  to 
theater  an  defense  model  methodology  development 

p0260  N80  198*7 
Simulation  of  a»  defence  operations  and  multiple  air 
combat  pO?8*  N80  198*8 

The  application  of  modeling  and  simulation  to  ih# 
development  of  the  (  3A  p0?8*  NIO  19823 

MATRICES  < CIRCUITS) 

Moderation  of  metal  insulating  semrconducto*  devices 
on  CgMgT*  appfrcaiion  to  a  charge  transfer  device  for 
infrared  imagery  pO130  N70  3130* 


[>0095  N  79  2  7 1 80  MEDICAL  EQUIPMENT 


Diagnosis  of  Alcoholism  the  M..  mil  Al<  uholtsm  Test 

MAT>  ,.0236  N78  1  766? 

MEDICAL  SCIENCE 

Technical  evaluation  'eport  or>  the  Aeiospa*  *  Medira' 
Panel  London  Specialists  M#et'««g  Ian  '97  7  disease 
prevention  flight  fun**s  and  findings  ir'  1  *nJK>*og>  and 
pufmunary  funefitfri 

(AGARD  AR  t 3  1 1  l'0?4  *  N79  20729 

P'ospective  medum#  upportumtiej,  .r  aerospace  m#d» 

,n*  t.0247  N79  20730 

Spec'fx.  findings  m  1  a'dtotogy  and  puln'ona'V  *u»*CtK>i- 
With  special  emphasis  on  assessment  .  nlena  for  ffyng 

pO?42  N79  2073' 

MEDICAL  SERVICES 

Distinguishing  border*"**  hypertensives  from  rxii"’oi*rn, 
■ves  A  clinical  study  of  300  a-'erewmen 

p0237  N79  *  1699 

Rescue  helicopter  m  primary  and  secondary  mission* 
p02?5  N  79  ’9606 

Maryland  «,  Med  (  vac  helicoptei  program 

p0225  N79  19608 
Coordination  of  m*dK*l  aspe<  ts  ot  tn#  an  'escue  service 
■n  the  federal  Republic  of  Germany  p02  75  N79  ’96*0 
Medx §1  aspects  of  net* opt*'  evacuatron  and  rntitr 
upe.anons  P0226  N79  1961  ’ 

An  evaluation  ol  th*  eHerts  of  a  stability  augmentation 
system  upon  aviator  perform  cm  workload  during  a 
ME  0E VAC  high  hove*  operation  1*0226  N79  *96'? 

UM  60A  ME  OF  VAC  kit  [>0226  N79  *96*4 

Casualty  evacuation  by  helicopter  p02?6  N79  *96*6 

MERCURE  AIRCRAFT 

Safety  analysis  of  the  Might  <  ontroi  of  Me. cure  aircraft 
[>0044  N7  7  19039 

MESSAQ1S 

Tactical  automated  message  processing  systems 

p0?86  N 79  2599? 

METASOUSM 

Endocrine  metabolK  cost  of  printing  f  104  G  n«  »aft 
Might  stress  effects  p0251  N78  *6679 

METAL  BONDING 

Process  and  mefaMurgreef  factors  in  lOrnmg  superaffoys 
and  other  high  servu  e  temperature  materials 

p0193  N78  *  1393 

Recent  developments  m  weldutg  technology 

pO*93  N78  1 1394 

Metal  bonded  carbides  for  wear  resistant  surfaces 

p0*46  N79  23744 

MCTAL  COATINGS 

A  streirvange  partitxjning  analysis  ot  tow  cycte  fatigue 
of  coated  and  unroe  ted  Rene  00  p0207  NT9  *0479 

ion  vapor  deposited  aluminum  matings  fo«  improved 
corrosion  protection  p0 1 40  N79  23?4t 

MCTAL  CAT10UE 

Character i/afion  of  low  cycle  high  temperature  fatigue 
by  the  stretnrenge  partitioning  method 
[AGAR0  CP  2431  p0707  N79  *047  7 

The  development  and  epphcation  of  stremrange  partition 
mg  as  a  tool  m  fhe  ffdfirienf  of  hrgh  tmrr>p»r4Mu’f  metal 
f«tVu.  P020’  10470 

Low  cvcle  fafrgue  behatnor  of  IN  100  Stremrange 

partitioning  method  p0?07  N79  *0401 

Applicability  Of  the  SRP  method  and  creep  *an«v.e 
rtamege  approach  to  the  LCHtf  life  prediction  of  IN  100 
.Hoy  oO208  N 79  1 0487 


InftuefMe  nf  . . mem  a'Kt  p'odur  lirjr  f  cm  esses  ir' 

ttt*  .  >•<  k  p'0(»egal'O''  t**hav«>'  of  >instiH*n*o  sheei 

[0206  N7  7  ??5fcb 

f  unite  menial  4t(>n  ts  rtf  *upe'p*#»t‘i  *•  v  examples 

..f  mdiist'iei  1  unsttiH  tiO»  Sing  1  6Al  4V  atkm 

,.0147  N  79  2324  7 

METAL  SRRAVfNG 

f  01  mmg  metals  tiy  rapxl  scri'difu  aPO' 

,.0*48  N 79  73255 

METAL  WORKING 

forming  m*t*l»  by  'Sprd  SOlKtitx  atiO' 

,>0148  N  79  23255 

METAL  MCIAL  BONOING 

Nor  weldmg  jt>.r..ng  iut»mg  and  th*."#'  vp-acmg 
methods  ,,0'93  N  78  ”396 

*  elded  m*tai  saiKiwxf  with  corrugated  iO'f  im„.ove 
ments  mechartrea'  strength  1  haractarrstics  by  'eiaxaiiori 
tiHusion  h**,  [real merit  niefhod  ot  Quality  < ontroi  rtf  spot 
welds  t>»  infra  ’#d  the'mogiaphy  pO'93  N7B  1'397 
Behavioi  uf  adhe*tveiy  bonded  |Cr«ots  ..nde'  .  »•'« 

1 1  lading  [.02 ' 2  N79  2  3463 

METALLIZING 

Applx  at. or  Of  Ih*  DhP  metallic  f#»ts  10  iD'Oom*. m-e 
seals  #i*<  -rod*ixn.itH>r  ,.0089  N  79  •  *060 

METEOR  TRAILS 

Hf  scatter  i«om  .?v*'de"*e  meteo'  par's 

;>0i63  N  79  *0305 

Interceptin'  of  Signal'  Pansnntted  via  meteoi  Paris 

pO*65  N  79  103 ’ 8 
The  perfo.marve  o’  meteo*  bu'St  •  ommu'*iC*lK>'ts  at 
liH*r#nt  freq.,eiy  ies  p0’66  N79  '0323 

CAtmmunical'or**  v*  meteor  trails  t>0 ’ 66  N79  *0374 
METEOROfO  SHOWERS 

’.me  and  i.aguen.  *  spread  m  m*t#o>  bu'St  p'opaoatio* 
paths  ,.0163  N  79  1306 

Th*  pertormarxe  ■>•  meteo'  bu'St  <  immurK  ater'.s  a' 
t.Herenl  f'*Qi,eni  «s  00*66  N79  *0323 

METEOROLOGICAL  parameters 

introductron  in  optical  problems  O*  systems  al-TH***. 
'••IX  optics  and  mei*o*otogy  11OI6'  N  78  233 ’9 

Meteo'OCoQM  0  x  mg  .  ondr(<ons  (>0020  N79  ’C7005 
Th*  .oM.^m.  *  ol  meteo'ologx  •>  p#iam#t*rs  »'  Atmosc 
hern  Pansm.ssion  at  10  6  mx  •<>'>»  TO?  'ase-  'adiatio*. 
anti  0  63  m„ -ons  MeNe  rasa-  ad.aPn'i  *‘ri'T  me.su'e 
m*nts  and  calculations 

(RIPT  *970  61  l»0 1 44  N  79  ’  0 ' 36 

Atmosph*'H  influertt  es  •  >*  Ih*  rtiilnmete'  and  Submit  I  •  me 
wave  propagatin'  i-O’bS  N?9  ?33"3 

METEOROLOGICAL  RAOAR 

HF  sky  wave  <ada’  estimates  o*  **•♦  pack  su'tat*  w>'*o 
and  waves  ol  humc  an*  An.ta  1-0183  N80  *9403 

METEOROLOQT 

Proposed  advancements  •»■  s-muienc*'  c»*  aimosph*!., 
,>h#fx>m#na  to'  rmpi oved  t«e«”*hg  i>0*  ’8  N79  ’59  79 

METHODOLOGY 

A  generalised  technique  frt'  measu'-ng  mss  coupling 
derivatives  ,n  wind  runnels  r^lOO  N79  '6069 

MICROCOMPUTERS 

Uk  'oioitipuii1  based  <*"  !••*#  state  est-mator  w>H 
appkcations  to  satellites  i>O037  N80  '4033 

MICROELECTRONICS 

New  hyperfrequenry  emissiO'  plug  m  unit  reception 
*01  m.iiimet#r  rada<  waves  i>0'56  N7  7  72353 

Hybrid  open  rn«*o*Pir  MIC  te<  h.>oiagy  #«  m.H.n  .  e 
wavelengths  o0*5*  N79  2  3789 

New  devxes  fo>  digite*  .  omitiuiix  ations  '**  avton»cs 

,>0' 73  N79  3 ' 48  1 


p0 *  5  '  N79  2  3289 


pro  *«e<ppntc  system*  >e*iabilitv  P'edetion 

[»0 ' 99  N80  *9624 


MICROFILMS 

The  future  of  primary  1 


■entitle  pub*"  at  ions 

p02  78  N 70  ' 


MICRORROCt  SROR  S 

Mk  'op’oc assort  and  then  apo*x  ations 
,  AGARD  IS  8 7 !  i*0?65  NT?  ??B2? 

Microcomputers  and  then  appix at *o'*s 

p0266  NT?  J7S7  3 

Programing  language*  and  basic  programming  tec  hn. 
que.  1*0705  N7  7  2  2874 

M*c roc ompuiei  desigr.  and  future  trend*  m  "»'«(""(*• 
t#i  components  1*0206  NT?  27026 

Mtr'aproressor  »u[»port  toMwa'e  i*0?66  N77  22626 
interaction  between  t  SI  proce**  technology  and  the 
dawgr  of  mirropror  e**o'  systems  1*0266  NT  7  2? Be  J 
Mlt  roprejc#**Or*  in  process  control  [*0285  N??  77828 
The  use  of  m*  roprpe  essors  m  c  ivr'  #v.ate>n  decayed  her 
approach  system  ,>O?06  NT?  27879 


SUBjfCf  !NOt  X 


MILLIMETER  WAVES 


Usings  mx<obiut.esso)  4  i  output#'  interface  cunlurt 

'•*  y0265  * n  22830 

l'i|*.etl.oi>  between  i>tu'Uf»(XM&u>k  and  custom  l  Si 

p0266  *7  7  22831 
tt-t»iOgi«phy  on  <t,u  and  |h*u  application* 

(>0266  *7?  22*3? 
A  nutiooiocesscu  i  lumudw  elec  tiicaMy  programmers 
frttei  pOI  34  N 78  31 292 

Oigifaf  Ai^n  .  •  •f 'of  system  architecture  end  'mtrtemeote 
turn  m.rttipro.  misoi  cmfigu'SttO'is  and  m«crop<oc%*» 
on  p0022  *  79  20014 

h«w  garier*!*)...  of  TALA*  materials  using  ultrah.yh 
|i«nt>*iurs  and  maoop'ocatsois  lot  signs' 
processing  d0?«?  N?9  25994 

'he  impact  o<  a  mult.  Function  proyi  smmatrta  coopo* 
ksp*av  uf>.t  m  «<i*v  t>ng  *  'eduction  of  p4ot  workload 

pOlO;  *79  30?  10 

'MriiKl  i«m  xx  pmput«>  tor  on  board  mttsiia 

guidance  end  conf'uf  p003J  *80  14040 

MICROPROGRAMMING 

F  mutation  app'.ad  to  reliability  analysis  ol  rac-onfiguiepia 
highly  reiiaote  Fault  tolerant  computing  tytitnn 

p020l  *80  19541 

MlCRMTRtf  TRANSMISSION  UMI 

Mmmi'h  omponanty  *or  low  coat  mill, meter  wave* 
m.syrt#  *ee«er*  p0'51  *?9  23?88 

Hybrid  open  mH  »,i»inp  MiC  tecfnotogy  at  miRimeiar 
weve*e»» grb.  p0'5>  *79  23289 

MICNOSTRUCTUR* 

M.cro«i'octure  of  ckKKi  glaciation  p0020  N79  <0004 

'-'•at  traatmarti  of  9  M  “ck«t  base  iipereltoys  fo»  turpine 

d*»A»  pO'48  N79  23254 

MICRO*  A  Vf  AMRUFIMI 

Sat'd  «<a>a  mi<'ot»a»»  amplifiers  and  locked  ow.r»aic>'i 
•  O'  lOheient  radar  transmitters  p01S5  N7  7  2234  7 

New  edven ce*  *n  reliability  and  efficiency  m  iightwa»ght 
n*T»  pO'55  *77  22350 

ft'oa*i  band  "'•yanoati  kJystrom  tmpMar  Utilizing  an 
u»a/iapp*ng  mod*  •  •tended  interaction  output  section 

p0155  *77  22351 

MICAOWAVf  ANT|  N NAS 

M<'a*tnp  components  *o<  low  coat  millimeter  ««avn 
missile  seeker*  p0'5l  N79  23788 

MICNOYYAVt  8  OUI  MM  NT 

Advanced  device*  and  component*  to*  tna  millimeter 
and  (ubm.ii.maia'  tytKmt  p0 1 50  N79  23284 

Concept*  and  techniques  >n  the  >itit>jal«or<  of  millimeter 
and  (otomitt.maiar  waves  p0i50  *79  23285 

MICNOTVAVC  MHOUlNCHt 

Th#  influence  of  the  atmosphere  on  passive  radiometric 
inaaau'amanta  pO'53  *79  23308 

MlCNOWAVt  HOLOGRAPHY 

Mx'owava  no*ogiat>nv  A  dacada  of  (H.aopmym 

p0t48  *79  23270 

MtCAOWAVf  LA NOi NO  SYSTf  MS 

Avcu'#i»  •  onaxtaratKma  or  new  Micowim  Landing 
Systems  MiS‘  1'om  an  ooa.atronat  pent  of  «<aw 

p0 051  N 78  21061 
A  nybiKl  guiCU'v  •  (vatam  to'  all  waatha*  approach  and 
iand.ng  p0052  N 78  2 1 088 

Automat*  a.gnt  paiformant  a  ot  a  oanapod  anpfana  on 
Omp»a>  mc'oar««l  la'Mfmg  ty«|fm  palbt 

11OOI6  N 78  26086 

propavanon  .ntagmy  ♦<«  ">ii'Oan»  'nai»um#nt  landing 

aritan >•  p00>6  N78  28088 

'•Cu  t».a  ‘•‘.■danca  am  utnt.ot  Unit  Hy  aft  waath#' 

aoo'oam  p0 107  N79  302  ’  3 

Mutt  oath  p.ot>agat*>-  ,vwasu'  am*nt  by  Doopfa*  lachm 
-ju*  pOt  73  N79  31478 

Dtg.ra*  »<  a»  ;>'o<.a(»>ng  tachnMjua*  app'Hld  to 

guKtanca  *nd  navigation  p0032  N80  14032 

A  Flight  vmi«iafi<>.  ..vaatigation  on  tn#  Faavbthty  of  curvad 
apo'oac bav  MlS  ju*fa>v  •  p0265  *80  19844 

Mortal. ng  and  "ight  (••'•utatxm  o*  an  actrva  conf*gu«ad 
at»r'»ff  undo.  M  1  5  yu«l*<>.  v  p0285  *80  19645 

NMCNOWAVi  ONCtlLArONt 

Soixl  (tat#  m*  rowava  i"niiii.nt  and  lochad  o*c4fatory 
tpr  cohacant  rartai  tran(m.na-*  pOi55  *7  7  22347 

MfCftOWAV*  NAOIOMI  Tf  N8 

Atm<j*pna*>C  (ounrtmg  w».ng  rr.rfl.n^ta-  wava  'Ad«om 

a*ry  ,i0 ’ 53  *79  23309 

Thao'ancai  mortafimg  #ng  aipar.m«ntai  data  matching 
•or  actnra  and  paaatva  m*rot*a*a  »t»  truing  of  Earth 

tanam  OF.H79N80  19380 

MtCNOMtAtfl  HM08I 

Mcroain  Ktnning  rad»Oma«',  'applit  lliftts' 

p07 ' 8  N  78  19592 


M1C8ONAW  TNAN8MIMION 

Tha  miHimat*r  wiratat*  bum 


Tha  miHimatgr  *vi.afa*»  baam  rrarnir  nir  >*• 

p0'48  *79  2376  * 

MlC80«M«fl 

Sataffna  bo»na  monno«mg  of  atmoaptw.«  an.'  »..•**.  .• 
ha'actarryttc*  affactmg  iha  propagation  ot  m.tr«na*va* 
»n*  i>oOoapba>«  P0i8'  *  *  •'  3-189 

Mx  'owava  (u^aca  aenuv*  wm  componanu 

a0 1 3 j  *78  jva:. 

Mortafling  th*  t>antf»'  0*  'adtatior  .n  th*  *|m<»M»h«r* 

pO’43  *79  1 8 ' 76 
a  ,  omp.ua.  mnrtol  drvc'4»ng  atmaapha>.«  o'^ipaQat"'' 
o*  m«.owatraA  From  ’  t<>  300  (i  M  i  mci.id»<g  dat*.(#d 
atmoaph*/*  /  orvfrt»on*  and  rompa»r*an  m  |b  »»p»nm*.  ra. 
data  b0»45  *79  ’8t4i 

MMOAM  COtUttON* 

fnfVlit  Of  m*ja.r  tOHr»«n(  ,n  (j(rin|li  a»(pa-« 
Matborto*ngv  and  >a*o*t\  p0755  *79  3  *  949 

•MUTANT  AM  PACtUTItt 

tnu  i*»at  and  rha.*  maaau'amantt  and  .mat prat  atm. 
r  its*  *«  .mty  of  m.tdary  a«rA**r1»  in  rb*  umracf  Aing 
(on-  P02  74  *»  7  20  747 

A.*a  natrrgatiCV'  «yA»*m*  and  P*or  art  III*. 

P0087  *78  2109’ 


MILITARY  aircraet 

Th«  racova'y  and  anuiydy  of  accrdeFil  data  hunt  flight 
'•<  uida<«  m  Canadian  frartHtort  aircraft 

1)0044  N7  7  19034 
Datnaga  tolaiaixe  and  juiatnl'ty  a^vaMmeniv  ol  Un.te<l 
Stat«>  An  foicn  ...mah  p0206  *77  22567 

Navigation  guidance  and  contort  for  high  performance 
mrtitaiy  aitcaft  p005?  N70  21090 

L>nfultille‘l  needs  ol  non  ilestiuctive  m&partion  of  rmtitary 
aircraft  <>0195  N/8  26464 

Combat  damage  tple'ai».e  and  iep»"  of  a"rr*h  sttpi 
to'« 

JAGAHD  R  667)  pOOtife  N78  28088 

A  so'vey  of  (imimu'i'i  «'  >"■<  «n  the  high  noise  envuon 
mant  of  Army  am  .ah  b0230  N?9  1 9646 

Soma  UY  >eseaati  studies  m!  t>«' use  of  wmg  body  strokes 
on  combat  am  *att  <  ont>gu*eixr  s  at  h.gh  angles  Ot  atlaCli 
u00?5  *79  21999 
AppUcattim  of  er\gma  usage  analysis  to  component  lile 
uWr/atrori  p0093  N 79  27160 

Design  procedure  for  aircrew  Manor,  labeling  selection 

and  abbreviation  p0107  N79  30208 

GCU  iha  Guidance  arid  Control  Unit  foi  all  weather 

approach  p0107  N79  30213 

tb#  imparl  of  global  positioning  system  on  guidance 
and  controls  systems  design  of  military  aircraft  volume  1 
lAGARD  AR  147  VOL  1|  p0057  *60  12082 

Aff  Dl  eiper^nce  m  active  control  technology 

pOl 14  N80  15169 
Military  adept  .o'  of  a  commercial  VOR/  US  airborne  radio 
wdh  a  reliability  improve  merit  warranty 

pQ20l  *80  1*540 

MiUTARY  AVIATION 

Aviation  safety  and  operation  problenx  lesearch  and 
technology  p<X)44  *  7  7  1 904  > 

Protected  needs  of  US  Army  Aviation 

p0063  *78  19127 
Problems  m  the  investigation  of  reliability  associated 
nfe  cycle  costs  of  military  an  bo  me  systems 

P0197  *79  2541 l 

MIUTANY  HfUCOTTf N« 

fechmcai  evaluation  repoa  on  the  h  gf> t  Mechanics  Panel 
Symposium  on  lotoic'aft  Design 

JAGAR0  AR  1 14|  o006?  *78  17049 

Geiman  Army  helicopter  development  and  prospects  lt» 
the  future  p0063  *78  19178 

Canadian  *av.  espanence  with  v  nail  ship  bein  opter 
operations  |*0G63  *78  ’9' 29 

8nt'Sh  M'litaiy  tier*  opt*'  programmes 

p0063  *78  19130 

The  US  A»my  l/TTAS  an d  AAm  program* 

t.0063  *78  1913’ 

US  Navy  Manna  Corps  'otary  wtng  regunaments 

P0083  *78  19137 

Evaluatin'*  ot  the  trtt  mtot  concept  The  XV  15  s  rote 
P0064  *78  19147 
Technical  add  tmenoa'  fall  out  on  aimetf  foters  from 
cOmm*in»i  #n«  e*po*t  belicopl®'  programme* 

P0085  *78  19150 
Civtl  and  military  dasign  ■egu"ements  and  fherr  mPuaoce 
or*  the  product  p0065  *78  19161 

Metfiortoiogy.ai  < i.r.side'aiions  of  visual  workloads  of 
rwtuopte'  pilots  eva  movement  measurements 

P0252  *78  31747 
Visual  e*fects  o*  helicopter  maneuv>e  on  weapon  aiming 
performance  p02?8  N79  19626 

A  system  of  paming  m  aviation  physiotogy  and  i>uman 
factors  for  Army  an<1  N|v>  heft  opter  aircrew 

P0229  *79  19635 
internet  cockpit  ’efieci'ons  o*  e«te*nai  point  light  sources 
•oi  in*  model  YAm  64  advanced  attack  helicopter 

P0230  N79  19643 

Orsoneniehon  •**  Royal  Nava1  helicopter  pilots 

p0 230  *79  19648 
T reming  requirements  to»  Fveticopte*  operation  with  night 
vision  goggles  P0231  *79  19860 

Comparative  mtury  patterns  m  US  Aimy  heficopte>s 

£>0231  *79  19664 

Engineering  analysis  of  cia*h  injury  m  army  etrc>ef! 

P0231  *79  19666 

Assessment  0f  the  hen* F>|»  of  aircraft  crashworthiness 
P023?  f9657 

Meiicopte*  crashworthy  fuel  systems  and  than  effective 
ness  .o  preventing  thermal  miury  P0232  *79  19660 
The  approach  to  r<ew  protection  mthe  crash  envuonmem 
»or  tb*  YAH  64  P0233  *79  19864 

Hehcopfc  underwater  escape  trame*  i9D6r 

P0233  *79  19685 

A  bei«  opter  h  definition  rotor  blad*  'ad#' 

PC  107  N79  30207 
Subjective  assessmenr  of  a  hehcopte.  approach  system 
'tv  if  D  condition*  P0107  *79  3O309 

Th*  equipment  svsfem  interface  in  an  antitank  r>*iicoDtei 
'-go*  P0 107  *79  3021  1 

f  riject  NAVYOlAND  Navy  vertical  takeoff  and  landing 

I  epeWdy  dev*topm*nt  P0107  N79  30?  12 

' mpi«.m*i'l«tK>n  ol  Right  rnntirrt  m  an  integrated  guKfanca 
1-V  ,  ,.nrn-  system  P0’08  *79  30215 

Staivhr'fbj  etect-o  optical  tyytems  nn  nel«  opters 

U0108  *79  30216 

•'<*  **  <>*  .n||»i*mj[K«)  modeling  m  crash worfhi 

'•eix-ipte'  ai.nv  systems  £>02 4 6  *79  31923 

Design  .•!  y  v> i.ilatm  !«•  «tu<iy«ng  the  halicOpt*i 

S.iVf  m  h026?  f«0  19829 

MfUTARY  O^f RATION* 

ft  Tpr-mi/mq  engine,  as  a  function  of 

m*S.or  t^J07«  *  7  7  2  2  1  1 6 

Use  *>•  » ‘*guie  v.i"»t'ies  ti  .mpMiv*  military  perform 
•TVS  1^1076  N77  22122 

In*  «>n»  bans. stn.  *mtrti*i*<s  *7  7  22349 


Chru'iolpgr-ai  overview  of  past  aviqriK  flight  i<>n|ro< 
system  reliabitu,  in  military  and  i  oirnwnul  (iperanoni 

1.000b  *77  26067 
Combined  military  and  commemai  application  of  light 
helicopter*  (.0064  *78  19136 

Air  combai  P0066  *78  30103 

Mathematical  analysis  and  compute'  simulation  m 
military  mission  wo’kloed  assessment  P0253  *78  31  768 
Mad.cai  guat'*«  at  ion  procedures  for  hazardous  duty 
deroiTi(>dical  research  (<0237  *79  T1695 

A  prospective  medicine  approach  to  the  problen  of 

ischemic  vascular  disease  m  the  USAf 

(>023 7  *79  1  1697 
fn*  development  arid  evaluation  of  a  g  seat  for  a  mph 
performance  m.iitary  airrrah  treming  simulator 

i>0 1 19  *79  '6994 
A  review  ot  the  Naval  Research  uaboiatory  program  m 
atmosjihem  measurements  and  application  to  modeling 
>  Precision  atmospfierrc  t'ammrtsipn  measurements  and 
model  comparnons  00143  *79  18131 

Target  marker  placement  for  dive  to**  deliveries  with 
wmgs  non  level  P0023  *79  20023 

A  terminal  for  the  communication  of  tactical  alphanumeric 
information  art'Hery  fue  0O286  *79  25993 

Technical  an<j  operational  aspect*  of  telecommunications 
m  aeronautics  r.0t7t  *79  3J480 

Application  of  GPS  to  low  cost  tactical  weapons 

00056  *80  '0174 
Maintenance  of  air  operations  while  unde>  attack  with 
charmcal  agents  protective  clothing 
lAGARD  CP  264  SUPPLl  P0255  N80  '4728 

Concerning  individual  equipment  for  lighter  Pilots  m  the 
Air  Force  d0256  *8G  14  736 

Quantnatrve  military  workload  analysis 

P0258  *80  M748 

Management  of  irregular  rest  and  activity 

P024B  *80  15819 
Representing  human  thought  and  response  in  military 
conflict  simulation  models  p0260  *80  '9813 

Objectives  for  borfdmg  an  experimental  COS 

P0260  *80  19815 
Theeiei  a*r  defense  engagement  simulation  command/ 
control  Communications  Hadens  C3I  An  approach  to 
theater  an  defense  modal/  methodology  development 

P0260  *80  19817 
Simulation  of  an  defence  operation*  and  multiple  au 
combat  P0261  *80  19818 

Maintenance  of  air  operations  while  under  attack  with 
i.hemicaf  agents  iUI 

{AGARD  CP  2641  P0289  X80  72341 

military  psychology 

The  need  for  d'ug  and  alcohol  programs  that  are  unique 
to  military  organizations  P0235  *78  '7659 

MfUTARV  RPACf  CRAPT 

A  Terminal  Access  Control  System  tor  FlEETSAT 

dOT75  *79  3 ’490 

MILITARY  TCCHNOLOGY 

Some  engineering  problems  m  the  Royal  Air  fore * 

I  AGARD  R  653j  p0i9S  *77-1846? 

Opportunities  fo»  variable  gaometry  engines  in  military 
aircraft  (>0074  *77  22113 

Advanced  engine  design  concepts  and  th#u  mftuence 
on  the  performance  of  multi  role  combat  aircraft 

p0074  *77  22116 
Optical  fibras  integrated  optics  end  then  m .in fry 
applications  conferences  application  area*  of  com 
mumcation.  imaging  and  data  transmission 
| AGARD  CP  219)  00271  *78  16801 

Review  and  assessment  of  fiber  optics  *or  military 
applications  p0271  N78  16802 

The  future  of  fiber  optics  with  eyard  to  military  eeronauti 
cat  applications  p0271  *78  16804 

Fibre  optics  for  defence  applications  m  the  UK 

t>027 1  *78  16806 
A  two  kilometer  optical  hbei  digital  transmission  system 
lor  field  use  at  20  Mb/s  P0272  *78  16814 

Technology  development  to  meet  the  military  require 
menti  0OO66  *78  30100 

A  modeling  prog’em  for  the  prediction  of  atmospheric 
effects  on  I  Q  sensor  performance  p0144  *79  18133 
The  potential  military  applications  of  miflimetar  waves 
00148  *79  23285 

AFFDL  experience  in  active  control  technology 

o01 14  *80  15169 
Control  integration  technology  impact  as  a  basis  tor 
>rr>ptoy/>ng  the  combat  effectiveness  of  all  tactical  aircraft 
o01 14  *80  16162 

Viscoelastic  damping  in  USAF  applications 

P0214  *80  19582 

Protect  iOOO  overview  -Ol 

lAGARD  AR  160)  p0288  X80  72337 

Attack  of  surface  targets  volume  i  nj) 
lAGARD  AR  161  VOL  1)  p0288  X80  72338 

Defence  against  mts*il*s  volume  1  > LJ » 
lAGARD  AR  16?  V0l  i)  p0289  X80  72339 

DetecliOn  location  and  recognition  0<  ground  targets 
volume  i  'tR 

tAGARO  AR  163  VOL  l)  p0289  XB0  72340 

MILLMRCTtR  TWAVti 

New  hyperfreauency  emission  plug  m  unn  reception 
•cv  millimeter  radar  waves  pO'56  *77  22353 

MtUimeter  wave  monopulse  track  radar 

P0159  *77  22380 
Midrmeter  and  submtlirmefar  wave  propagation  and 
circuits  conferences 

lAGARD  CR  245|  p0148  *79  23264 

The  potential  milnary  application*  of  millimeter  waves 
p0148  *79  23265 

Environmental  effects  on  millimeter  >adS'  performance 
p0  1  *8  *79  33266 


MILLING  (MACHINING) 


SUBJECT  INDEX 


Th*  ^ullim«l«i  be«m  tf«nsm)tt«)  iec0ivei 

pO >48  N79  23267 
Review  o>  two  ikKidn  of  experience  beiween  30  GHi 
end  900  GMe  m  the  development  o>  modal  i»<le'  systems 

p0148  N79  23268 
Modal  simulation  of  ia'g«»i  i  tiara*  tenstu*  and  engage 
itta»i  kdoa !>o<ta  impiovirnj  millimeter  wave  iada>  systems 
p0'48  *79  23269 

A  '>#*  •  umpon#n|  foi  miiiimetai  Systems  r he  field effei  ( 

tianwwo*  pO 1 49  N79  232  72 

Stable  imMimelei  *>«<  souses  by  avalanche  diode 
heijuentv  multiptK al*o<'  p0l49  *79  2327  3 

fha  Monty  diode  A  new  element  lor  k)w  noise  mueis 
at  mtMimeiei  wavelengths  p0>4g  N79  232  78 

integrated  circuit  mad'  •  for  millimeter  wave  apphta 
tlo,lk  pOt 60  *79  23282 

Advanced  technology  to>  tne  millimeter  and  submiliimetei 
wave  >egron  pO  t  50  N79  232B3 

Advanced  device*  and  lomponents  lo>  the  nnllimetei 
and  submiliimete'  systems  pOtSO  N79  23284 

t  oncepts  and  technique*  .n  the  utilization  of  millimete' 
and  submitiHTvate'  wave*  p0t60  *79  23286 

Advarx  as  in  mm  wave  components  and  systems 

pOlSO  N79  23286 
veiectoi  tuned  miitimatei  wave  oscillator  >n  the  pietuned 
module  technology  pOtSt  N79  23287 

Mybnd  open  mrc rostnp  MIC  technology  at  millimetei 
wavelengths  pOI 51  *79  23289 

Quasi  planer  dtefectnc  waveguide  approach  for  nut 
iimeter  wave  integ>ate<1  circuits  pOlSl  *79  23290 

feasibility  studies  of  rbsuler  fluid#  miHimetei  wave 
.ntagieted  circuit*  p0l51  *79  2329' 

Millimeter  Pt*  diode  control  devices 

p0l5l  *79  23293 
Millimeter  pulse  modulation  with  lumped  element 
circuitry  p0t5l  *79  23294 

Phase  control  elements  for  millimeter  wave  systems 

pOI  52  *79  23296 
An  oscillator  multiplier  circuit  »o«  the  generation  of 
millimeter  waves  pOl52  *79  23296 

Recent  progress  and  future  performances  of  millimeter 
wave  BW0  s  p01 52  N79  23297 

Development  of  a  6  watt  travailing  wave  tube  for  60 
G Hi  pOt 52  N79  23298 

New  high  power  microwave  sources  in  the  millimetnc 
,ange  P0752  *79  23299 

Relativistic  electron  beam  interactions  for  generation  of 
high  power  millimeter  and  submillimeter  waves 

pOI 52  *79  23300 
Atmospheric  nfluences  on  the  millimeter  and  sobmillime 
tei  wave  propagation  pOt53  *79-23303 

The  construction  of  transmitter  receivers  for  long 
millimeter  wave  transmission  systems  with  application  to 
the  study  of  radio  wave  characteristics  in  the  Pans  area 

p0153  N79  23304 
Atmospheric  sounding  using  millimeter  wave  radiom 
Btrv  p0f$3  *79  23309 

MILLING  (MACHINING! 

Experience  With  using  adaptive  control  in  milling 
cutting  aircraft  parts  p0146  N79  23239 

MINES  (EXCAVATIONS) 

Principles  of  HF  communication  in  tunnels  using  open 
transmission  lines  and  leaky  cables  pOt83  N80  19405 

MINICOMPUTER* 

The  application  of  inexpensive  minicomputers  to  informs 
tion  work 

(AGARD  LS  92)  p0280  *78  22957 

Use  of  minicomputers  in  0SIS  p0280  N78-22958 

A  selection  of  minicomputer  systems  for  bibliographic 
applications  pO280  *78-22959 

Circular »on  control  p0280  N78  22960 

The  iDRC's  minicomputer  based  bibliographic  mforma 
non  system  p0280  *78-22961 

Production  of  an  abstracts  |Oumal  for  se)ectrve 
dissemination  of  information  p0280  N78  22962 

Selective  dissemination  of  information 

p028 1  N78  22963 

Cost  effectiveness  m  library  automation 

p028l  N78  22964 
Commercial  Data  Base  Management  System  (DBM SI 
software  in  larger  minicomputer  configurations 

p0281  N78  22965 
Future  prospects  for  minicomputers  p02B1  N78  22966 
MIOSIS 

The  effect  of  locally  applied  oiganophosphates  on  miosis 
and  acetylcholinesterase  adaptation  to  chronic  treatment 
p0256  N80  14731 

MIRAGE  3  AIRCRAFT 

Perfecting  armaments  m  the  family  of  mirage  aircraft 

p0066  *78  30102 

MIS  (SEMICONDUCTORS) 

Moderation  of  mefaf  insulating  semiconductor  devices 
on  CgHgTe  application  to  a  charge  transfer  device  for 
infrared  imagery  p0136  N78  31301 

MISSILE  BOOIES 

Bodies  p0041  *79  23054 

MISSILE  COMPONENTS 

Aerodynamics  of  low  aspect  ratio  wings 

p004 1  N79  23053 

MISSILE  CONFIGURATIONS 

Wind  and  water  tunnel  investigations  of  the  interaction 
of  body  vortices  and  the  wing  panels  of  a  missile  configure 
„on  p0027  *79  22013 

Aerodynamic  characteristics  of  a  missile  featuring  wing 
with  snakes  at  high  angles  of  attack  p0027  N79-22015 
Missile  aerodynamics 

(AGARO  LS  98|  P0041  N79  23050 

High  angle  of  ettack  missile  aerodynamics 

p0042  N79  23055 

Aerodynamic  study  of  missile  control  surfaces 

pO  1 1 6  *80  151’/ 


MISSILE  CONTROL 

New  weapon  concepts  developed  from  advanced  navtga 
t toe  guidance  and  targeting  technology 

p0022  *79  2001 1 

Global  positioning  system  tactical  missile  guidance 

p0022  *79  20013 
Expendable  digital  computers  m  tactical  missile  trends 
and  tradeoffs  m  software  and  hardware 

p0024  *79  20024 
Radio  Fiequency  (RF)  homing  missile  guidance  and 
lontrol  simulation  techniques  facilities  and  experiences 
p0024  *79  20027 
Technical  evaluation  >eport  on  the  26th  guidance  and 
confiol  panel  symposium  on  the  impact  of  integrated 
guidance  and  control  technology  on  weapons  systems 
design 

(AGARO  AR  140|  p0070  *79  23957 

Guidance  and  control  for  tactical  guided  weapons  with 
emphasis  on  simulation  and  testing 
fAGARD  LS  101]  pOI  22  *79  2 7225 

New  methods  m  the  terminal  guidance  and  control  of 
tactical  missiles  p0122  *79  2  7228 

Missile  guidance  tachmques  p0122  *79  27230 

Testing  of  missile  guidance  and  control  systems 

p0122  *79  27231 
Control  of  missile  airframes  p0108  N79  30222 

Federated  miciocomputer  systems  lor  on  board  missile 
guidance  and  control  p0033  *80  14040 

MISSILE  DESIGN 

A  brief  review  of  air  flight  weapons  p0041  *79  23051 
Aerodynamics  of  low  aspect  ratio  wings 

p004  1  *79  23053 
Tactical  missile  performance  requirements  A  methodot 
ogy  for  development  p0122  N79  27226 

Control  of  missile  airframes  p0108  *79-30222 

MISSILE  DETECTION 

Microstnp  components  for  low  cost  millimeter  waves 
missile  seekers  p0151  *79-23288 

missile  systems 

SIL  3  strap  down  inertial  guidance  system  for  tactical 
missiles  p0053  *78  26132 

Reliability  investigations  on  an  automatic  test  system 

for  an  air  to  ship  missile  system  p0202  *80  19544 

missile  tests 

Performance  methods  for  aircraft  and  missiles 

p001 7  *78  26075 

MISSILES 

Occupational  hazards  of  missile  operations  with  special 
regard  to  the  hydra/me  propellants  p0224  N77  20744 
Development  of  techniques  and  correlation  of  results  to 
accurately  establish  the  lift/drag  characteristics  of  an  an 
breathing  missile  from  analytical  predictions  sub  scale  and 
lull  scale  wind  tunnel  tests  and  flight  tests 

p0019  N78  26089 
Presentation  of  stability  derivatives  m  missile  amodyna 
mics  and  theoretical  methods  for  then  prediction 

pOIOI  N79  15080 

High  angle  ol  attack  aerodynamics 
(AGARD  CP  247J  p0O24  *79  21996 

Missile  aerodynamics 

(AGARD  LS  98]  p004 1  *79  23050 

A  brief  review  ol  a> '  flight  weapons  pOO*  i  N79  230 51 
General  missile  aerodynamics  p0041  *79  23052 
High  angle  of  attack  missile  aerodynamics 

P0042  *79  23055 
Base  Hows  behind  missiles  p0042  *79  23056 

The  control  of  guided  weapons  p0O42  *79-23057 
Kinetic  Heating  of  high  speed  missiles 

P0042  N79  23059 

MISSION  PLANNING 

Space  mission  training  A  necessary  element  in  planning 
and  training  for  Shuttle  Spacelab  Missions 

p0222  *77  19735 

Management  of  irregular  rest  and  activity 

p0248  *80  15819 

MITOCNONORIA 

Molecular  determinants  tor  the  prediction  and  survival 
of  ischemic  anoxic  stress  pathology  p0238  *79  1 1700 

MIXING 

A  critical  review  of  heterogeneous  nxmg  problems 

r00i2  *78  10008 
Analysis  of  fluid  dynamics  of  supersonic  combustion 
process  controffed  by  mixing  p00T3  *  78  10009 

MIXING  CIRCUITS 

The  development  of  subharmomcallv  pumped  mixers  at 
230  GH/  P0150  *79  23280 

MOOAL  RESPONSE 

Unsteady  state  response  of  the  vascular  system  to 
transient  and  sustained  aerospace  acceleration  profiles 

p0244  *79  31917 
Mathematical  formulation  of  damping  for  structural 
respon*-  iriefysis  p0213  *80  19573 

MOOE  TRANSFORMERS 

Mode  converters  foi  HF  tunnels  transmission 

p0183  *80  19406 

MOOELS 

Operator  workload  assessment  model  An  evaluation 
of  a  VF/VA  V/STOl  system  p0253  *78  31757 

Computer  simulation  model  of  the  logistic  support  system 
for  electrical  engineering  test  equipment 

P0204  *80  19560 
Avionics  evaluation  program  Simulation  models  for  the 
effectiveness  analysis  of  avionics  p0264  *80  19838 
MODEMS 

Relationship  between  modem  development  and  channel 

characterisation  p0164  *79  10310 

An  experimental  modem  for  HF  channels  using  spread 
spectrum  and  block  encoding  p0187  N79  10333 

Interaction  of  antenna  arrays  and  modems  m  tactical 
links  p0286  *79  25988 


The  telegraph  modem  at  spread  spectrum 

pOl74  *79  31488 
A  16  Kb/s  Modem  for  secure  voice  service  ovei  run 
■owbend  analog  channels  t>0175  N79  31495 

MODES  t STANDING  WAVES) 

Modification  of  i he  propagation  characteristics  of  the 
ionosphere  land  the  megnetospherel  by  injection  mto  Che 
megnetospheie  of  whistle'  mode  waves 

p0216  *77  19541 

MODULATORS 

Millimeter  pulse  modulation  with  lumped  element 
circuitry  p0151  *79  23294 

MODULUS  OF  ELASTICITY 

Dreg  reduction  by  compliant  walls  Theory 

p0035  *77  32098 
On  the  program  of  drag  reduction  by  means  of  compliant 
wells  pO035  *77  32099 

Effect  of  compliant  wall  motion  on  turbulent  boundary 
l,ye(S  p0036  *77  32100 

MOISTURE  CONTENT 

Installation  of  rcmg  tests  [>0020  N79  10007 

Experimental  and  theoretical  study  of  the  influence  of 
various  parameters  on  an  icing  s«ctionp002  1  *79  10012 
Helicopter  ice  detection  icing  seventy  and  liquid  wate> 
content  measurements  p0068  *79  15038 

MOLECULAR  ADSORPTION 

Atmospheric  medium  characterisation  and  modelling  of 
E  HF  propagation  in  an  t>0144  *79  18140 

MOLECULAR  DIFFUSION 

Spatial  temporal  development  of  molecular  releases 
capable  of  creating  large  scale  F  region  holes 

p02 16  N77  19644 

MOLECULAR  RELAXATION 

Absorption  of  sound  waves  m  the  atmosphere 

p0269  *80  1486  7 


i  cyclic  creep  f  a  1  C»  Mo  V 
P0209  *79  10492 


p0236  *78  28797 


MOLYBDENUM  ALLOYS 

Stramrenge  partitioning  n 
steel 

MONOCULAR  VISION 

Depth  vision  m  aviation 

MONOPULSE  ANTENNAS 

Multibeam  monopulse  array  antenna  wrth  independent 
elevation  beam  scanning  p0l59  *77  22383 

Digital  signal  processing  techniques  m  a  monopulse 
tracking  radar  p0032  *80  14035 

MONOPULSE  RADAR 

Phase  comparison  monopulse  applied  to  secondary 
Surveillance  radar  p0157  N77  22369 

Millimeter  wave  monopulse  track  iadat 

pOI 59  *77  22380 
Operation  of  SAW  reflective  array  pulse  compressors  in 
a  high  performance  rada'  with  minus  0  4  meter  range 
resolution  p0137  *78  3  i315 

MONTE  CARLO  METHOD 

The  ground  attack/ penetration  model  A  Monte  Carlo 
simulation  model  to  assess  the  survivability  and  to  evaluate 
tactics  for  low  attitude  military  missions  in  an  environment 
of  groundbased  air  defence  systems  p0014  *78  26051 
MOTION  PICTURES 

Aviation  training  using  video  disk  technoiogv 

p026?  *80  19828 

MOTION  SICKNESS 

Successful  trnasfer  of  adaptation  environments  m  navv 
flight  training  p0222  *77  19733 

Experimental  investigations  on  motion  sickness  suscep 
t.bility  P0222  *77  19734 

MOTION  SIMULATORS 

Successful  trnasfer  of  adaptation  environments  m  navy 
flight  training  p0222  N77  19733 

Visually  induced  motion  in  flight  simulation 

pOI 19  *79  15989 

Motion  versus  visual  cues  in  piloted  flight  simulation 

pOI 19  *79  15990 
Motion  and  fo»ce  cuing  requirements  and  echmques  for 
advanced  tactical  aircraft  simulation  pOI  19  N79  15991 
Influence  of  motion  wash  out  filters  on  pilot  tracking 
performance  p01t9  *79  15992 

Dynamic  characteristics  of  flight  simulator  motion 
systems  pO1 19  *79  15993 

Six  degrees  of  freedom  latge  motion  system  for  flight 
simulators  pOt  19  *79  1 5995 

MOVING  TARGET  INDICATORS 

New  devices  techniques  and  systems  in  radar 
(AGARD  CP  197)  pOl55  *77  22346 

MTI  filters  using  senal  analogue  memories 

pO 1 56  *77  22356 
Oesign  and  field  testing  of  a  digital  area  mti  plot 
extractor  pOI  56  *77  22359 

Moving  target  detectoi  an  improved  signal  processor 

p0156  *77  22360 
The  cascade  realization  of  M  T  >  filters  with  staggered 
pr  f  and  time  vanable  weights  pOl57  *77  22371 

Automated  tracking  for  aircraft  surveillance  radar  systems 
a  moving  target  indicator  to  remove  clutter 

P0168  *79  30456 

MRCA  AIRCRAFT 

Dynamic  pressure  loads  m  the  air  induction  system  of 
the  tornado  fighter  aircraft  p0094  *79  27168 

MTSF 

Integrity  in  electronic  flight  control  systems 
(AGARD  AR  1361  pOf  1 1  *79  332  19 

MULTIPATH  TRANSMISSION 

A  simple  multipath  error  reductron  method  for  single  site 
Df  system*  p0049  *77  2*092 

U*e  of  pseudo  orthogonal  codes  w  random  multipath 
channels  pOl67  *79  10331 

Multipath  propagation  measurement  by  Doppler  techm 
que  pOl73  N79  31476 

A  channel  simulator  fof  l  Band  satellite  mobile  com 
muntcapons  p0173  *79  31479 


l  42 


SUBJECT  IHDEX 


NOISE  PROPAGATION 


llil  Bbtrydlcoi'  till  illloilOd  tlUO  CHUI  (.JUSIttl  Ijy  IldHll 

loading  Hi  eppiuuch  and  landing  systems 

pOl  73  N79  3I48U 
Multipath  analysis  of  US  glide  petti  pOl  7  7  N80  19354 
Airborne  measurements  of  ehutioinagnetic  wa«« 
(•flection*  tiom  land  and  sea  wjiei  p017  7  N80  19355 
Iheoreticdl  distribution  function*  of  multipath  p'opaya 
tion  and  then  parameters  for  mobile  >adio  commuMnatmn 
m  quasi  smooth  ten  am  s>0  *  7  ?  N80  19368 

An  experimental  investigation  of  multi  path  siattenng 
af  t  band  P0179  N80  19370 

DiHidction  phenomena  du'ing  multipath  fading 

pOl  79  N80  19371 

MULTIPLE  BEAM  INTERVAL  SCANNERS 

Multibeam  monopulse  array  amentia  with  gndependem 
elevation  beam  scanning  pOT59  N77  22383 

MULTIPLEXING 

8UOOS  A  multiple*  data  bus  transmission  system 

p0286  N79  26989 
State  of  the  act  in  digital  signal  processing  with  applied 
tion*  to  multiple  access  systems  p0174  N79  31487 
The  performance  of  <  <xte  division  multiplexing  with  pulse 
position  modulation  p0174  N79  3 1489 

A  Terminal  Access  Control  System  for  FLEETSAT 

pOl 75  N79  31490 
Implementing  JTlOS  in  tactical  aircraft 

pOl 75  N79  31491 

A  mufti  Gbrl/ s  HI  formal  diode  multiple*ei 

pOl 76  N79  31494 

MULTIPUERS 

An  oscillator  multiplier  cue  oil  for  the  generation  of 
millimetei  waves  p0152  N79  23296 

MULTIPOLAR  FIELDS 

Theoretical  aspects  of  transient  ladiation  and  scattenng 
m  lossless  two  medium  half  spaces  pO?7?  N80  19357 

MULTIPROCESSING  (COMPUTERS) 

Highly  reliable  multiprocessors  for  commencal 
transport  aircraft  p0008  N7 7  25072 

Digital  flight  contiol  system  architecture  and  implementa 

bon  multiprocessor  configurations  and  miciopiocess 
ors  p0022  N79  20014 

A  method  for  designing  multiproressoi  architectures  foi 
avionics  functions  p0030  N80  14021 

MULTISTAGE  ROCKET  VEHICLES 

Low  frequency  electric  field  variations  during  HF  transmis 
Sions  On  a  mother  daughter  rocket  p02  16  N77  19542 

MULTIVARIATE  STATISTICAL  ANALYSIS 

The  prediction  of  the  existence  oi  nonexistence  of 
coronary  artery  disease  using  routine  clinical  laboiatory 
measurement  p0236  N79  11703 

MUSCLES 

The  effects  of  prolonged  spaceflight  on  the  regional 
distribution  of  fluid  muscle  and  fat  Biostereometnc  results 
from  Shy  lab  p07.'2  N77  19738 

MUSCULOSKELETAL  SYSTEM 

The  validation  of  biodynarmc  models 

p0244  N79  31914 

N 

NACELLES 

Determining  the  dynamic  response  due  lo  an  imbalance 
at  the  attachments  of  a  motor  on  a  pod  caused  bv 
rotor  blade  loss  p0094  N79  27171 

NASA  PROGRAMS 

The  role  of  physical  examinations  and  education  in 
prospective  medicine  p0237  N79- 11694 

Transferring  technology  to  industry  through  information 

•n  NASA  programs  p0283  N79  20926 

Design  and  testing  of  a  redundant  shewed  medial  sensor 
complex  for  integrated  navigation  and  flight  control 

p0l06  N79  30202 

NASTRAN 

Analysis  of  aircraft  structure  using  applied  fracture 
mechanics.  p02  1  1  N79-20419 

Rockwell  International  s  Subcommittee  for  Computerized 
Structural  Analysis  p02 1 1  N79-20422 

NAVfER  STOKES  EQUATION 

Recent  advances  m  the  numerical  treatment  of  the 
Navrer- Stokes  equations  p0186  N77-22444 

Numerical  simulation  studies  of  transition  phenomena 

in  incompressible  two  dimensional  flows 

p0188  N78  14329 
Numerical  solution  of  viscous  mviscid  interaction  pro 
btems  m  two  dimensional  compiessible  flows  based  on  the 
liv  er  Stokes  equations  p0191  N78  28400 

V'scid  mviscid  interaction  methods  for  rwo  dimensional 
‘lows  including  separation  and  shock  waves 

p0191  N78  28401 
Numerical  Simulation  of  supersonic  cone  flow  at  high 
angle  of  attack  pO02 7  N79  22018 

Visualisations  and  calculations  of  a<r  intakes  at  high  angles 
of  attack  and  low  Reynolds  number  Navier  Stokes 
equation  pOQ29  N79  22030 

NAVIGATION 

Navigation  guidance  and  control  for  high  performance 
military  ancraft  p0052  N78  21090 

Real  time  propagation  assessment  to  minimi/#  effects 
of  solar  disturbances  on  the  ionosphere  on  radio  commumca 
tions  surveillance  systems  and  navigation  systems 

pOl 39  N79  18097 
Aerospace  propagation  media  modelling  and  prediction 
schemes  for  modem  communications  navigation,  and 
surveillance  systems 

(AGARD  i  S  991  p0167  N79  27385 

Geographical  disorientation  and  flight  safety 

p0255  N79  31951 

JTlOS  expendable/ low  cost  terminal  development 

p0057  N80  10187 


NAVIGATION  AIDS 

I  H»it&  of  irregular  media  on  navigation  and  positioning 
systems  full  wave  solutions  pOG48  N7  7  220/8 

futuie  applications  of  low  cost  sfrapdown  ia,»i  ineniai 
navigation  systems  pOOSO  N78  21072 

New  leii>'»uue*  fo<  low  i  osi  sdapdown  meriial  sys 
terns  p0050  N78  21073 

Recent  advances  m  high  resolution  medial  navigation 

p0050  N 78  21076 
Piecse  en«oote  navigation  based  on  ground  derived 
teitiniques  p005  1  N78  21078 

The  Joint  Tactical  Infoimaiion  Distribution  System 
ijTtOS)  p005 2  N78  2108b 

Development  ol  the  integrated  all  weettiei  navigation 
system  for  tornado  iMRCAr  p0062  N7B  21089 

Recent  Advances  in  Radio  and  Optical  propagation  lot 
modem  communications  navigation  ami  detection  sys 
terns 

lAGARD  LS  93)  p016i  N78  23318 

Technical  evaluation  tepod  on  (he  24th  Guidance  and 
Contiol  Panel  technical  meeting  Symposium  on  Applica 
(ions  of  Advances  m  Navigation  to  Guidance  and  Control 
(AGARD  AR  1 15)  p0053  N78  2  7109 

An  advanced  navigation  display  and  ds  effect  on  system 
design  p0023  N79  2002 0 

Dynamic  simulation  of  a  multi  sensoi  communication  and 
navigation  system  computer  program  verification 

pOO 2 4  N73  2 0026 
New  generations  of  TACAN  materials  using  ulliahigh 
tiequency  transisiois  and  m ic ropiocessors  lor  signal 
piocessmg  p0287  N79  25994 

DUE  type  distance  measuring  systems  Current  status 
and  futuie  developments  p0288  N 79  26007 

Integiation  of  GPS  with  memai  navigation  systems 

p0056  N80  10173 

Integiated  Tactical  Navigation  Systems  (ITNSl 
performance  tests  ol  navigation  aids  for  range  finding  foi 
an  and  surface  navigation  p00S7  N80  10182 

JTlOS  The  issue  of  frequency  selection  low  tiequency 
assignment  foi  pulse  comm  imcation  navigation  aids 

p0057  N80  10183 
JTlOS  signal  structure  p005  7  N80  10184 

Command  and  control  terminals  systems  engineering 

of  command  and  control  terminals  for  pulse  communication 
navigation  aids  p00S7  N80  10185 

A n/URQ  28  JTlOS  class  2  tactical  terminal  systems 
engineering  of  time  division  multiple  access  and  TACAN 
signal  piocessmg  foi  pulse  communication  navigation  aiQs 
p0057  N80  10186 

JTlOS  expendable/ low  cost  terminal  development 

P00S7  N80  10187 
Integration  developments  p0057  N80  10188 

JTlOS  ll/OTOMA  command  and  control  terminals 

P0057  N80  10190 
JTlOS  fl/DTDMA  tactical  terminal  p0067  N80  1019 1 
Human  factors  in  the  design  and  evaluation  of  aviation 
maps 

(AGARD  AG  225|  p0219  N80  10536 

Use  of  precision  positioning  systems  by  NATO  volume 

2  tUi 

(AGARD  AR  88  VOL  2)  p0058  X80  72056 

Use  of  precision  positioning  systems  bv  NATO  volume 

3  <U) 

(AGAR0  AR  66  VOL  3)  p0058  X80  72057 

NAVIGATION  SATELLITES 

Single  frequency  use  of  fhe  Navy  Navigational  Satellite 
System  p0050  N77  22093 

Ionospheric  effects  on  satellite  navigation  and  an  traffic 
contiol  systems  p0162  N78  23325 

The  timaiion  navigation  satellites  p0054  N80  10157 

Principle  of  operation  r»l  NAVS  f  AR  and  system  character 
•sties  p0054  NR0  10158 

Use  of  precision  osit'onmg  systems  by  NATO  volume 

2  IU) 

(AGARD  AR  88  VOL  2)  p0058  X80  72056 

Use  of  precision  postponing  systems  by  NATO  volume 

3  IU) 

(AGARD  Aft  88  VOL  3)  pO058  X80  72057 

NAVIGATORS 

Visual  Workload  of  the  copilot/ navigator  during  terram 
flight  of  the  UH  1  helicopter  p0250  N78  18623 
NAVSTAR  SATE  LUTES 

lonsphenc  effects  m  NAVSTAR  GPS 

p0047  N77  22069 
Ionospheric  time  delay  corrections  for  advanced  satellite 
ranging  systems  p0047  N77  22071 

Propagation  effects  observed  in  connection  with  NTS  1 
observations  near  the  magnetic  equator 

p0047  N77  22073 
A  time  transfer  unit  for  GPS  p0085  N80  10107 

Civil  applications  of  NAVSTAR  GPSp0056  N80  10175 
NAVY 

Successful  t master  of  adaptation  environments  m  navy 
flight  training  p0222  N77  19733 

US  Navy/ Marine  Corps  rotary  wing  requirements 

p0083  N78  19132 
MSI  808  An  integrated  small  craft  fire  control  sys 
tern  p02B8  N 79  26005 

NECK  (ANATOMY) 

Multiaxrs  dynamic  response  of  the  human  head  and  neck 
to  impact  acceleration  p0243  N79  31906 

NETHERLANDS 

Some  aspects  of  offshore  operations  in  the  Nether 
lands  p0064  N70  19135 

Software  for  Royal  Netherlands  Navy 

p0287  N79  25996 
Experience  with  automatic  tracking  systems  of  the  Royal 
Netherlands  Navy  p0170  N79  30470 

Simulation  of  an  defence  operations  end  multiple  an 
combat  p0261  N80  19B18 


NETWORK  ANALYSIS 

Defniiiion  of  the  tue'e' ilucai  network  fo<  aggiessive 
enviioniiieiits  iHHf  A)  time  division  multiplexing  and  data 
iiansmissiun  p0032  N80  14030 

NEUROLOGY 

Psyi  hoslimolants  i>0246  N80  15817 

NEUROMUSCULAR  TRANSMISSION 

The  eftecis  ol  acute  and  chronic  low  doe#  exposure  to 
a  ninhoi  master  a  set  p0256  N0O  14/29 

Iherapy  on  nerve  agent  poisoning  (>0256  N80  14  732 

NEUROPHYSIOLOGY 

A  description  of  the  recent  ntuioptyt hotogital  setenion 
ol  pilots  foi  land  foxes  light  am 'aft  j>0279  N79  19L33 
bleep  stage  organisation  Neu<o  endomne  <«>anons 

t>024  7  N80  i  5809 

NEUTRON  SCATTERING 

Application  of  small  angle  neui'on  scattering  to  NDl  of 
materials  and  manufactured  components 

<>0195  N78  26466 

NICKEL  ALLOYS 

High  temperature  corrosion  of  Ni  base  for  turbine  blades 
alloys  m  sulphate  chit, ode  containing  environments 

p0086  N78  21 140 
Stiamrange  partitioning  behavioi  of  the  nickel  base 
superalloys  Rene  80  and  IN  100  pC207  N?9  10480 

The  low  cycle  fatigue  behavioi  of  Nimontc  90  at  elevated 
temperature  p0208  N79  10484 

Evaluation  of  the  stramiange  partitioning  applied  (o  a 
mckel  base  WASPALOY  p0208  N/9  10487 

Surface  tieatments  by  high  power  laser  on  nickel  base 
supeialloys  p0146  N79  23245 

Heat  treatment  of  P/M  mckel  base  supeialloys  for  turbine 
disk*  p014B  N79  23254 

NIGHT  FLIGHTS  (AIRCRAFT) 

Night  rescue  operation  procedure  over  sea  with  bell 
UH  10  helicopters  p0225  *79  19609 

Observation  Of  night  shipboaid  helicopter  Operations  from 
a  210  toot  US  Coast  Guard  cuttei  p0 229  N79  *9637 
Operational  consideration  of  AN/PVS  6  nigh:  vision 
goggles  for  heficoptei  night  flight  p0231  N79  19649 
Training  requirements  for  helicopter  operation  with  mghi 
vision  goggles  p0231  N79  19650 

The  equipment  system  interface  m  an  antitank  helicopter 
at  night  p0107  N79  302  1  1 

The  guidance  and  control  of  helicopters  and  V'STOl 
aircraft  at  night  and  in  poor  visibility  lUI 
(AGARD  CP  258  SUPPL)  pOl  16  X80  72103 

NIGHT  SKY 

Direction  end  Doppler  characteristics  of  medium  an a  long 
path  HF  signals  within  the  night  time  sub  auroral  reflion 
p018l  N80  19391 

NIGHT  VISION 

Vision  at  low  luminance  levels  m  aviation 

p0236  N7B  28795 
Scan  converter  and  rastei  display  conuoffer  for  night 
vision  display  systems  p0l06  N  79  30203 

Simulation  of  a  night  vision  system  for  low  level  helicopter 
operations  usmg  helmet  mounted  display  device 

p0262  N80  19832 

NITROGEN  OlOXfOE 

Anti  NO*  combustion  chamber  with  variable  aerodynamic 
flow  for  a  turbo  tei  engine  p0076  N77  22137 

NITROGEN  OXIOES 

Tha  jet  engine  design  the!  can  drastically  reduce  oxides 
of  nitrogen 

(AIAA  PAPER  74  160|  p0013  N78  10014 

NOISE  (SOUNO) 

Influence  of  the  noise  level  m  a  transonic  wind  tunnel 
test  section  on  the  aeroefynamic  characteristics  of  models 
n0038  N78  22047 

NOISE  GENERATORS 

Comparison  of  different  methods  of  localisation  and 
identification  of  noise  sources  m  turboiet  engines 

;>0002  N77  19003 

Special  Course  on  Acoustic  Wave  P'ooagation 
(AGARD  R  686|  p026B  N80  14058 

Directivity  of  acoustic  radiation  from  sources 

P0268  N80  14863 

Experimental  measurement*  o*  moving  noise  sources 

pO209  N80  1486C 

NOISE  INTENSITY 

Noise  levels  end  then  measurements  and  mterpretatior 
in  the  vicinity  of  military  airfield!'  in  the  United  King 
dom  00224  N77  20742 

The  effective  acoustic  environment  of  helicopter  crew 
men  P0230  N79  1964! 

A  survey  of  communications  m  the  high  noise  environ 
ment  of  Army  aircraft  p0230  N79  19641 

Some  aspects  of  helicopter  communications 

p0230  N79  1964 

NOISE  MEASUREMENT 

Airplane  sell  noise  four  years  of  research 

pOOOl  N77  190D 
Aircraft  flyovei  measurements  p0002  N77  1900 

Ground-based  facilities  with  forward  speed  representi 
non  for  aircraft  noise  research  p0002  N77-1900 

A  bibliography  of  selected  literature  published  betwee 
1973  and  1976  with  emphasis  on  expenmental  stud* 
aerodynamic  noise  sources  and  measurement 

P0OO2  N77  190C 
Noise  levels  and  their  measurements  and  mterpretatK 
m  the  vicinity  of  mifrtary  airfields  m  the  United  Ku* 
dom  P0224  N77  2074 

NOISE  PROPAGATION 

Aerodynamic  noise  information  theory  propagate 
and  reduction 

lAGARD  IS  80)  pOOOl  N77  1891 

Basic  aerodynamic  noise  theory  sound  generation  a 
propagation  pOOOl  N77  1891 

Fan  noise  horn  turbofan  engines  pOOOl  N77-189 


1-4 


NOISE  REDUCTION 


SUBJECT  INDEX 


A  mobile  HF  impulse  source  locator  thunderstorm 
location  and  tucking  p0'84  N80  19414 

NOI SC  REDUCTION 

Aerodynamic  noise  information  theory  propagation 
and  reduction 

(AGARO  LS  80)  pOOOl  N77  18994 

Introductory  comments  on  aerodynamic  none  consider# 
tions  in  aircraft  design  and  operation  pOOOl  N7  7  18995 
Airplane  self  noise  four  years  of  research 

pOOOl  N77  19000 

Progress  m  the  development  of  a  Mach  5  quiet  tunnel 
p0190  N78  14343 
Research  Requirements  for  the  improvement  of  helicopter 

operations  p0065  N78  19147 

Advanced  devices  and  components  fo»  the  mtllimetei 
and  submilhmeter  systems  p0f50  N79  23284 

NONDESTRUCTIVE  TESTS 

Proof  load  testing  on  300  M  steel  p0206  N7 7  22566 
Aspects  of  the  mechamca  jnd  environmental  behavioi 
of  |Oints  pOI 93  N78  11396 

Non  destructive  inspection  (elationships  to  aircraft  design 
and  materials  conferences 

(AGARD  CP  234)  p0I95  N 78  26460 

NDI  techniques  in  aerospace  p0195  N78  26461 

Critical  review  of  various  structural  safety  concepts  taking 
mto  account  HOI  methods  p0195  N78  26462 

The  economic  implications  of  NDE  Opportunities  and 
payoff  p0195  N78  26463 

Unfulfilled  needs  of  non  destructive  inspection  of  military 
aircraft  p0195  N78  26464 

Application  of  small  angle  neutron  scattering  to  NDI  of 
materials  and  manufactured  components 

p0195  N7826465 
Surface  corrosion  evaluation  by  relative  magnetic 
susceptibility  measurements  p0195  N7 8  26466 

Application  of  X  ray  diffraction  stress  measuring  techm 
ques  to  aircraft  structures  p0195  N78-26467 

X  ray  diffraction  From  structural  X  ray  diffractography 
to  X  ray  oscillographic  diffractoscopy  jet  engine  compies 
sor  blades  p0196  N78  26468 

On  the  detection  and  measurement  of  cracks  in  critically 
loaded  holes  p0196  N78  26469 

Dynamic  nondestructive  testing  of  materials 

p0196  N78  26470 
NDI  methods  on  full  scale  fatigue  tests  and  their  service 
usage  p0196  N78  26471 

Critical  inspection  of  bearings  for  life  extension 

P0196  N70  26472 
Crack  detection  in  bolted  |0inis  pOT96  H  78  26473 
Non  destructive  inspection  of  composite  materials  foi 
aircraft  structural  applications  p0196  N78-26474 

The  resonance  impedance  method  as  a  means  for  qualify 
control  of  advanced  fibre  reinforced  plastic  structures 

P0196  N78  26475 
Inspection  of  carbon  fibre  parts  after  fabrication  and 
during  service  p0l96  N78  26476 

Detectability  of  flaw*  w  boron  and  carbon  composite 
parrs  p0197  N78-26477 

The  present  status  and  evolution  of  the  inspection  ol 
carbon  composite  aircraft  structures  in  France 

pOl97  N78  26478 
Nondestructive  inspection  of  coiled  structures  and  the 
receipt  of  raw  materials  p0l9l  N78  26479 

Detection  of  flaws  in  metallic  and  non-metalhc  composite 
structures  using  liquid  crystal  technology 

p0l97  N78  26480 

Non  destructive  testing  of  adhesive  bonded  joints 

p02 12  N79  23457 
Non  destructive  inspection  methods  for  propulsion 
systems  and  components 

(AGARO  LS  I  03)  pOl 98  N79  25412 

State  ol  the  art  of  nondestructive  inspection  of  aircraft 
engines  p0l98  N79-25413 

High  resolution  ultrasonic  nondestructive  testing  Of 
complex  geometry  components  pOT98  N79-254I6 

Non  destructive  methods  for  the  early  detection  of  fatigue 
damage  in  aircraft  components  p0l98  N79  25417 

Broad  band  transducers  for  nondestructive  inspection  of 
aeronautical  components  p0l99  N79-25419 

Ultrasonic  imaging  as  applied  to  non  destructive  testing 
of  roc ket  propellants  pOl28  N80 - 1 03 1 3 

NONUNEAR  EQUATION* 

Theory  of  wing  span  loading  instabilities  near  stall 

p0005  N77  200U 
Numerical  solution  of  the  unsteady  transonic  small 
dist  urbane  e  equat  ions  pO0 12  N  7  7  3 1 09 1 

Linear  or  non  linear  analysis  methods  When  and  how 
pOf  02  N79  15088 
Nun  linear  formulation  of  the  aerodynamic  forces  for  flight 
dynamic  studies  p0l03  N79  15090 

Nonlinear  oscillations  at  high  incidence 

p0l03  N79  15091 

NONUNEAR  SYSTEMS 

Determining  the  nonf meant ies  of  dynamic  stability 

P0100  N79  15070 
Some  problems  of  nonlinear  waves  in  solid  propellant 
rocket  motors  pO>26  N80  10301 

NONUNEARITY 

Effects  of  Structural  non  linearities  on  sircrafl  vibration 
and  flutter 

(AGARD  R  665 i  p0099  N78  17076 

A  Markov  Model  for  nonlinear  channels  with  memory 
end  some  applications  p0171  N79  31464 

Emile  amplitude  wave  propagation  acoustic  propaga 
non  m  nonlinear  media  p0269  N80  14874 

Nonlinear  interaction  of  finite  amplitude  sound  waves 
P0269  N80  14875 

NORMAL  J1NSITY  FUNCTIONS 

On  r‘ie  influence  of  surface  statistics  ground  moisture 
contr  it  end  wave  polarization  on  the  scattering  of  irregular 
terrain  and  on  signal  power  spectra  pOI  77  N80  19359 


Application  of  the  tognoi.na'  .t-stnbutron  to  corrective 
maintenaca  downtimes  p0202  N80  19545 

NORTH  AMERICA 

Poor  resolution  satellite  observations  of  radai  return  from 
North  America  Brazil  and  the  oceans  pO>58  N77  22372 

NORTH  ATLANTIC  TREATY  ORGANIZATION  (NATO) 

The  AGARO  propulsion  and  energetics  panel  1952 
1977 

(AGARD  AR  1 1  I)  p009 1  N79  16848 

NORWAY 

The  Norwegian  Scandinavian  scientific  and  technical 
information  s  ane  p02  78  N78  11874 

The  small  nations  needs  tor  scientific  end  technical 
information  The  case  of  Norway  p0278  N78  1  1875 
Information  1990  A  Norwegian  scenario 

p02?8  N78  1 1876 
Air  sea  rescue  operations  Search  and  lescue  experi 
ence  p0064  N78  19134 

NOSE  (ANATOMY) 

Nose  pathology  of  flying  personnel  p02 36  N78  28804 

NOSE  CONES 

Symmetrical  and  Asymmetrical  separations  about  a 
yawed  cone  p0026  N79  22011 

Prediction  of  lateral  aerodynamic  loads  on  aircraft  ai  high 
angles  of  attack  p0028  N79  22024 

Compressibility  effects  on  the  symmetric  body  vortex 
wake  of  an  ogive  nose  cylinder  p0029  N79  22028 

NOSE  FINS 

Some  UK  research  studies  of  the  use  of  wing  body  strikes 
on  combat  aircraft  configuiations  at  high  angles  of  atteck 
p0025  N79  21999 
Design  guidelines  for  the  application  of  forebody  end 
nose  snakes  to  a  fighter  aircraft  bated  on  F  16  wind  tunnel 
testing  experiment  p0025  N79  22000 

Streke  reduced  separation  from  the  leading  edges  of 
wings  of  moderate  sweep  p0025  N79  22002 

Aerodynamic  characteristics  of  a  missile  featuring  wing 
with  strakes  at  high  angles  of  attack  p0027  N79  22015 

NOSE*  (FORERODtESI 

Control  of  forebody  three  dimensional  flow  separations 
pOI 14  N80  15164 

NOTCH  TEtTS 

Calculation  of  stress  concentrations  m  disc  alveoles 
viscoplasticity  of  turbine  disks  p0093  N79  27157 

NOZZLE  DESIGN 

Advance  nozzle  technology  p00©7  N78  301 1 1 

NOZZLE  GEOMETRY 

A  simple  method  to  estimate  the  influence  of  a  small 
variation  in  the  throat  area  on  the  performance  of  solid 
rockets  pOI  25  N80  10287 

NUMERICAL  ANALYSIS 

A  comparison  of  the  calculated  and  measured  daytime 
propagation  characteristics  of  the  OMEGA  Trinidad  trans 
missions  pOQ49  N77  22085 

Recent  progress  in  electromagnetic  processes  in  the 
detection  of  heterogeneities  p0160  N77  32381 

Unsteady  aerodynamics  conference  emphasizing 

numerical  analysis  of  three  dimensional  flows 
(AGARD  CP  227)  p0036  N78  22033 

Calculation  of  the  scattering  cross  section  of  perfectly 
conducting  or  dielectric  bodies  by  numerical  o>  pedurbat 
tonal  methods  p0l64  N79  10314 

Presentation  of  stability  derivatives  m  missile  aerodyne 
mi cs  and  theoretical  methods  for  their  prediction 

pOIOI  N79  15080 
The  influence  of  the  ionosphere  on  the  precision  of 
geodetic  measurements  obtained  by  artificial  satellite 
numerical  analysis  p0l41  N79  18118 

Unsteady  viscous  mm  airfoil  theory 
(AGARD  R  671|  p004 1  N79  20087 

A  comparison  of  panel  methods  for  subsonic  flow 
computation 

(AGARD  AG  241|  p0041  N79  20088 

Unsteady  calculation  of  vortex  sheers  emitted  by  highly 
loaded  lifting  surfaces  p0026  N79  22009 

The  minimum  cost  approach  to  flutter  clearance 

pOt 1 2  N80  1514B 

NUMERICAL  CONTROL 

Graphical  NC  systems  as  a  basis  fo>  progress  towards 
the  integration  of  design  planning  and  machining 

p0266  N79  2076 1 
A  new  computer  controlled  High  Frequency  direction 
finding  and  transmitter  locating  System 

pOJ84  N80  19415 
Reliability  investigations  on  an  automatic  test  system 
for  an  air  to  ship  missile  system  p0202  N80  19544 

NUMERICAL  INTEGRATION 

A  method  for  numerically  calculating  the  probability  nf 
detecting  fluctuating  signals  p0l58  N77  22376 

On  determining  the  Maximum  Usable  Frequency  'MUFi 
P0181  N80  19388 


0 

OBSERVATION  AIRCRAFT 

Development  of  casualty  evacuation  kit  for  the  ligM 
observation  helicopter  tKiwa*  p02?6  N79  19616 

OCEAN  BOTTOM 

Electric  held  components  in  presence  of  a  sea  sea  bortom 
interface  at  ELF  pOl 79  N80  19367 

OCEAN  SURFACE 

Sea  state  directional  spectra  observed  by  HF  Doppler 
radar  P0183  N80  19401 

Ocean  swell  parameters  from  narrow  beam  HF  radar  sea 
echo  p01B3  N80  19404 

OCEANS 

Poor  resolution  satellite  observations  of  radar  return  from 
North  America  Brazil  end  the  oceans  pOISB  N77  22372 

Applications  of  Remote  Sensing  to  Ocean  Surveillance 
(AGARD  LS  88)  P0218  N78  19587 


Remote  sensing  m  ocean  surveillance  Promise* 
problems  and  perspectives  p02lB  N78  19588 

Operational  requirement s  and  problems 

p0718  N78  19589 
Visible  end  infrared  imaging  radiometers  for  ocean 
observations  p02lBN78  19594 

OFFSHORE  ENC ROY  SOURCES 

Some  aspects  of  offshore  operations  >n  the  Nelhar 
lands  P0064  N78  19135 

OGIVES 

Compressibility  effects  On  U  ■  symmetric  body  vortex 
wake  of  an  ogive  nose  cylinder  p0029  N79  22078 

OILS 

Oil  sh  i>.iig  of  aero  engine  bearing  compartments 

[>0089  N79  1 1062 

OMEGA  NAVIGATION  SYSTEM 

Propagation  affects  on  OMEGA  pCO40  N77  22083 
Differential  OMEGA  Tests  and  development  in  France 
p0049  N77  22084 
A  comparison  of  the  calculated  and  measured  daytime 
propagation  characteristics  of  the  OMEGA  Tnmded  trans 
missions  p<X>49  N77  22085 

OMEGA  accuracy  m  polar  regions  dunng  ronosphenc 
disturbances  p0049  N 77  22086 

ON  UNC  PROGRAMMING 

RESORS  A  system  for  on  1 1 nr-  on  board  data  reduction 
and  performance  analysts  developed  especially  fo>  f  3A 
flight  tests  p0061  N7  7  241  29 

ONBOARD  EQUIPMENT 

RESORS  A  system  for  on  line  on  board  data  reduction 
and  performance  analysis  developed  especially  for  E  3A 
flight  tests  p0061  N77  24129 

UH  BOA  ME  OF  VAC  tut  p0226  N79  1 96 1 4 

Development  of  casualty  evacuation  kit  for  the  tight 
observation  helicopter  (Krwar  p02?6  N79  19616 

OPERATING  SYSTEMS  (COMPUTERS) 

The  integrity  of  onboard  computer  programs  A  solu¬ 
tion  t>003i  N80  14028 

The  avionics  computer  program  Practical  expenences 

with  a  methodology  Mirage  F  l  and  Mirage  200 
aircraft  p0033  N80  14037 

COPRA  A  new  line  of  uftra«el<abie  reconfigu'abie 
computers  destined  for  onboard  aerospace  applications 

p0033  N80  14041 

OPERATIONAL  HAZARDS 

Occupational  hazards  of  missile  operations  with  spec- a i 
regard  to  the  hydrazine  propellants  p02?4  N7  7  20744 

The  use  and  control  of  hazardous  materials  m  aircraft 

maintenance  p0224  N77  20745 

Occupational  health  hazards  associated  with  euc-eh 
shelter  operations  p0225  N77  20746 

OPERATIONAL  PROBLEMS 

Operational  requirement*  and  problem* 

£>02  18  N78  19589 

OPERATIONS  RESEARCH 

Aviation  safety  and  operation  problems  research  and 
technology  p0044  N?7  19041 

Operational  Helicopter  Aviation  Medicine 
(AGARO  CP  255)  p0225  N79  13605 

OPERATOR  PERFORMANCE 

The  human  operator  simulator  Workload  estimation 
using  a  simulated  secondary  task  p0253  N70  31756 

The  application  of  control  theory  to  the  investigation  of 
roll  motion  effects  on  human  operator  performance 

P0246  N79  31931 

OPERATORS  (MATHEMATICS) 

Non  parametric  tests  applied  to  radar 

pOl 57  N77  22367 

OPERATORS  (PtHBOMNtU 

Psychological  problems  ol  air  traffic  controllers  and  tada- 
operators  p0223  N77  20736 

Psychopathology  of  air  traffic  controllers  and  iadar 
operators  p0224  N7  7  20738 

The  Use  and  Abuse  of  Social  0>ugs 
J AGARD  CP  218)  p0235  N?8  17658 

OPHTHALMOLOGY 

Ophthalmological  requirements  for  Spacelab  astronaut 
scientists  pQ223  N77  19739 

OPTICAL  COMMUNICATION 

Optical  fibres,  integrated  optics  and  then  military 
applications  conferences  application  areas  of  com 
mumcefron  imaging  and  data  transmission 
|AGAR0  CP  219)  p0271  N7B  16601 

Review  and  assessment  of  fiber  optics  for  military 
applications  p0271  N  78  16802 

Fibre  optics  for  defence  applications  m  the  UK 

p027 1  N78  16806 

A  review  of  NASA  fiber  optics  tasks 

p027 1  N78  16807 
Fundamental  mode  signal  transmission  m  single  and 
multimode  fibres  p0271  N78  16808 

Beam  evolution  along  a  multimode  optical  fiber 

P0271  N78  16809 
Colour  multiplexing  techniques  and  aoplicati  >ns  in  optical 
waveguide  links  p02  72  N78  16811 

An  experimental  optical  fiber  link  for  the  command  and 
control  sysem  280  P0272  N7B  1681? 

Multichannel  fiber  Optic  S oner  Link  fFOSl  D 

P0272  N78  16813 
A  two  kilometer  optical  fiber  digital  transmission  system 
for  field  use  at  20  Mb/s  p0272  N78  16814 

Cost  model  for  an  optical  fibre  communications  system 
P0272  N7B  16815 
A  7  ALOFT  economic  analysis  end  EMI  EMP  lest 
results  P0272  N78  16816 

Device  and  system  concepts  for  multimode  single  fiber 
optical  data  link*  pO?73  N78  16817 

Single  mode  fiber  optics  and  integrated  optics  for  use 
m  optical  communications  P0273  N78  16818 

Grga  Hertz  modulators  using  hulk  acousto-optic  mterae 
tions  m  thin  film  waveguides  P0273  N78  16820 


SUBJECT  INDEX 


PATTERN  RECOGNITION 


Distributed  reflector  injection  laser*  tor  integrated 

optics  p0273  N76  16621 

Multimode  optical  systems  power  coupling  between 
waveguides  p0273  N78  16822 

How  does  one  induce  leakage  m  an  optical  liber  link 

p0273  N78  16826 
Infection  laser  transmitter  to»  long  distance  liber  optics 

communication  p02  74  N78  16834 

GelnAsP/lnP  double  heterostructur*  lasers  lor  liber  optic 
communications  p0274  N78  16835 

Reliable  semiconductor  lasers  for  wide  band  optical 
communication  systems  p0275  N78  16838 

Design  and  labncation  ol  GaAs  light  emitting  diodes  tor 
optical  communication  systems  with  high  transmission 

capacity  p0275  N70  16839 

High  powered  silicon  avalanche  diodes  lor  optical 

communication  systems  p0275  N78  16840 

Infection  laser  sources  tor  fiber  optic  communications 

p0275  N78  16843 

Holography  elements  tor  practical  fibre  bundle  coupl 
ers  p02  75  N78  16844 

An  adjustable  branching  coupler/ attenuator  for  multim 
ode  single  fibre  systems  p0276  N78  16845 

Fibre  optics  interconnection  components 

p0276  N78  16851 
The  atmospheric  scatter  channel  tor  optical  communica 
lions  over  th*  horizon  p0164  N 79  10309 

Concepts  and  techniques  rn  the  utilisation  of  milhmetai 
and  submiltimeter  waves  p0150  N79  23285 

Optical  communication  and  detection  through  optical 
scattering  channels  p0168  N79-27390 

OPTICAL  COUPLING 

Laser  fiber  coupling  with  optical  transition  structures 

p0273  N78  16823 
Holographic  elements  for  practical  fibre  bundle  coupl 

ers  p0275  N?8  16844 

An  adjustable  branching  coupler/ attenuator  for  multim 
od«  single  fibre  systems  p0276  N78  16845 

Bidirectional  central  couplers  for  links  wdh  optical  fiber 
bundles  p0276  N78  16846 

T  coupler  lor  multimode  optical  fibers 

p0276  N78  16847 
Fibres  optics  convectors  Hot  forming  versus  epoxy 
bonding  of  bundles  and  new  techniques  with  single  fibres 
p0276  N78  16850 

OPTICAL  DATA  PROCESSING 

Thm  film  integrated  signal  processors 

p0273  N78  16825 

OPTICAL  EQUIPMENT 

Introduction  to  optical  problems  of  systems  acmosp 
henc  optics  and  meteorology  l>0!61  N78  23319 

OPTICAL  MEASUREMENT 

Review  of  optical  techniques  with  respecr  to  aero  engine 
applications  p0077  N7 7  32167 

Fundamentals  of  laser  Doppler  velocimetry 

p0077  N77  32168 
Laser  two  focus  vetocimetry  <L2fl  for  use  in  aero 
engines  p0077  N77  32 169 

Practical  application  of  LV  systems  to  aero  engine 
research  and  development  p0078  N77  32170 

Special  problems  of  laser  anemometry  m  difficult 
applications  p0078  N77  32171 

OPTICAL  MEASURING  INSTRUMENTS 

Electro  opj.es  systems  performance  analysis  m  selected 
marine  environments  p0144  N79  18136 

OPTICAL  PUMPING 

Determination  of  Schottky  diode  mixer  conversion  losses 
m  the  SUBMM  wavelength  range  p0'49  N79  23277 
Analysis  of  optically  pumped  CW  (continuous  wavei  FIR 
ifa»  infraredi  laser  efficiency  p0152  N79  23301 

OPTICAL  RADAR 

Non  parametric  tests  applied  to  radar 

pOI 57  N77  22367 
Examples  of  laser  utilization  in  civil  aircraft  certification 

tests  p0061  N77  24127 

Recent  Advances  m  Radio  and  Optical  propagation  for 
modern  communications  navigation  and  detection  sys 
terns 

(AGARD  IS  93)  pO  1 6 1  N78  233 1 8 

Target  detection  and  identification  methods  based  on 
radio  and  optical  waves  p0162  N78  23330 

Heterodyning  C02  laser  radar  for  airborne  applications 
p0106  N79  30205 

OPTICAL  SCANNERS 

Real  time  simulation  of  turbulent  atmospheric  propaga 
non  pO!44  N79  19138 

OPTICAL  TRACKING 

Real  time  simulation  of  turbulent  atmospheric  propaga 
non  p0 1 44  N79  18138 

OPTICAL  WAVEGUIDES 

Review  of  mtegratad  optics  p0271  N 78  16803 

Testing  of  tensile  strength  of  optical  fiber  waveguides 
p0272  N78  16810 
Colour  multiplexing  techniques  and  applications  in  optical 
waveguide  links  p0272  N78-18811 

Cost  model  for  an  optical  fibre  communications  system 
p0272  N78  18815 

Elactrooptical  active  components  for  guided  light 

p0273  N78  16819 
Giga  Hen;  modulators  using  bulk  acousto-optic  mterac 
tions  m  thm  film  waveguides  p02  73  N78  16820 

Multimode  optical  systems  power  coupling  between 
waveguides  p0273  N78  16B22 

Quasi  planar  dielectric  waveguide  approach  for  mil 
limetar  wave  integrated  circuits  p0151  N79  23290 

OPTICS 

Review  of  optical  techniques  with  respect  to  aero  engine 
applications  p007  7  N7 7  32167 

OPTIMAL  CONTROL 

Microprocessors  rn  process  control  pO?65  N7  7  22828 


ONEflA  s  model  ot  (he  pilot  m  ditcratm  time 

pO1 1 1  N79  30242 

OPTIMIZATION 

Differential  OMEGA  Tests  arid  development  m  France 
P0O49  N77  22084 
Parameters  for  optimizing  engines  as  a  function  ot 
mission  p0074  N77  221  15 

Applications  of  structural  optimization  for  strength  and 
•eroelastic  design  requirements 

[AGARO  R  664]  p0062  N78  17048 

Use  of  eye  movement  measures  to  establish  design 
parameters  for  helicopter  instrument  panels 

p0252  N78  31748 

On  the  optimal  selection  of  satellites  in  GPS 

p0056  N80  10178 

ORRITAL  POSITION  ESTIMATION 

Microcomputer  based  on  line  state  estimation  with 
applications  to  satellites  p0032  N80  14033 

ORGANIC  PHOSPHORUS  COMPOUNOS 

The  effect  of  locally  applied  organophosphates  on  miosis 
and  acetylcholinesterase  adaptation  to  chronic  treatment 
p0256  N80  14731 

ORR  SOMMERFELO  EQUATIONS 

Series  representation  of  the  eigenvalues  of  the  Orr 
Sommerfefd  equation  p0187  N7B  14318 

ORTHOGONAL  FUNCTIONS 

Use  of  pseudo  orthogonal  codes  m  random  multipath 
channels  p0167  N79  10331 

ORTHOSTATIC  TOLERANCE 

Distinguishing  borderline  hypertensives  from  normotens 
ives  A  clinical  study  of  300  ancrawmen 

p0237  N79  1 1699 
Reproducibility  ol  human  cardiovascular  responses  to 
onhostatic  stress  p0240  N79  1 1720 

OSCILLATING  FLOW 

Instability  and  transition  in  axisymmetnc  wakes 

pOI88  N78  14326 
Transition  of  a  boundary  layer  subjected  to  an  oscillation 
of  the  external  flow  p0189  N78  14332 

An  experimental  study  of  (he  effect  of  oscillatory  how 
on  the  separation  region  m  a  turbulent  boundary  layer 

p0038  N78  22052 

Features  of  unsteady  flows  over  airfoils 

p0038  N78  22054 
Aerodynamic  phenomena  in  an  oscillating  transonic  MCA 
airfoil  cascade  including  loading  effects 

p0040  N78  22066 
Oscillatory  aerodynamics  and  stability  derivatives  for 
airfoil  spoiler  motrons  p0102  N79  15085 

OSCILLATIONS 

The  transonic  osc, Mating  flap  A  comparison  of  calcula 
tions  with  experiments  p001 1  N77  31086 

Application  of  a  finite  difference  method  to  the  analysis 
of  transonic  flow  over  oscillating  airfoils  and  wings 

p001 2  N77  31090 
Study  of  a  supercritical  profile  with  oscillating  control 
surface  m  sub  and  transonic  flows  p0037  N 78  22041 
Dynamic  stall  of  an  oscillating  airfoil 

p0038  N78  22055 

Determining  the  nonlmeanties  of  dynamic  stability 

P0100  N79  15070 
Nonlinear  oscillations  at  high  incidence 

P0103  N79  15091 

OSCILLATORS 

Influence  of  acceleration  on  surface  acoustic  wave 
oscillators  pOI  34  N7B  31286 

Wide  band  mechanically  tunable  W-band  (75  110  GHz) 
CW  Gunn  diode  oscillator  p0149  N79  23274 

Submillimeter  receivers  Local  oscillators  and  mixers 
P0150  N79  23281 
Varactor  tuned  millimeter  wave  oscillator  in  the  pretuned 
module  technology  p0151  N79  23287 

An  oscillator  multiplier  circuit  for  the  generation  of 
millimeter  waves  pO>52  N79  23296 

Recent  progress  and  future  performances  of  millimeter 
wave  BWOs  p0152  N79  23297 

OSCILLOGRAPHS 

X  ray  diffraction  From  structural  X  ray  diffractography 
to  X  ray  oscillographic  diffractoscopy  jet  engine  compres 
sor  blades  p0196  N78  26468 

OTOUTH  ORGANS 

Psychopathology  in  equilibration  in  aerospace  medicine 
P0236  N78  28802 

OVER  THE  HORIZON  RADAR 

The  atmospheric  scatter  channel  for  optical  communica 
tions  over  the  horizon  p0164  N79- 10309 

Propagation  measurements  on  a  transalpine  over  the 
horizon  path  pOfGfl  N79  10330 

Development  of  HF  skywave  radar  for  remote  sensing 
applications  pOI83  N80  19402 

HF  skywave  redar  estimates  of  the  treck.  surface  wind 
and  waves  of  hurricane  Anne  p0183  N80  19403 

OXYGEN 

Variation  of  the  green  line  oxygen  airglow  emission  rate 
as  e  precursor  indicative  of  wintertime  absorption  anomaly 
of  HF  radio  waves  p0140  N79  18108 

OXYGEN  SUPPLY  EQUIPMENT 

An  advanced  oxygen  system  for  future  combat  aircraft 
p0233  N80  14680 

OXYHEMOGLOBIN 

Mathematical  modeling  of  adenal  oxygen  saturation  and 
eye  level  blood  pressure  during  ■  G  sub  Z  stress 

p0244  N79  31916 


P 

PAIN 

Vertebral  perns  m  helicopter  pilots  symptomofogy  and 
radiology  p0232  N79  19656 


PA  NAVI  A  MILITARY  AIRCRAFT 

Reliability  management  of  the  avionic  system  of  a  military 
strike  aircraft  p0202  N80  19546 

PANELS 

Fatigue  behaviour  of  decked  stiffened  panels 

p0205  W77  22561 
Use  of  eye  movement  measures  to  establish  design 
parameters  for  helicopter  instrument  panels 

p0262  N78  31748 

PARACHUTE  DESCENT 

Bailout  from  autorotatmg  helicopters 

p0233  N79  19666 

PARALLEL  FLOW 

Finite  amplitude  stability  of  plana  parallel  flows 

p0187  N78  14319 

PARAMETERIZATION 

Non  parametric  tests  applied  to  radar 

p01S7  N77  22367 
Identification  of  the  stability  parametersof  an  aeroefestic 
airplane  pOIOI  N79  15077 

Ufa  cycle  cost  analysis  concepts  and  procedures 

p0197  N79  25408 
Parameter  Identification  conference  on  techniques 
applied  to  aircraft  flight  test  data 

(AGARD  LS  104)  p0070  N80  19094 

Aircraft  parameter  identification  methods  and  their 
applications  Survey  and  future  aspects 

p007 1  N80  19095 
Identification  evaluation  methods  p007 1  NBO  1 9096 
Practical  input  signal  design  For  idantifymg  stability 
and  control  derivatives  p007 1  N80  19097 

Qosed  loop  aspects  of  aucraft  identification 

p0072  N80  19104 

Fast  estimation  of  three  parameters  of  Weibull  law 

p0200  N80  19526 

PARAMETRIC  AMPLIFIERS 

Parametric  amplifier  pump  design  p0149  N79  23275 

PARTIAL  DIFFERENTIAL  EQUATIONS 

The  foundation  and  development  of  the  finite  element 
method  to  solve  partial  differential  equations  of  fluid 
mechanics  p0186  N77  22443 

Acoustic  equations  m  moving  fluids  p0268  N80  1 4860 

PARTICLE  DIFFUSION 

Transport  phenomena  in  labyrinth  seals  of  turbomachmes 
flow  visualization  p0089  N79  11063 

PARTICLE  SIZE  DISTRIBUTION 

A  review  of  the  Naval  Research  Laboratory  program  m 
atmospheric  measurements  and  application  to  modeling 
2  Aerosol  Size  distributions  for  modeling  and  the  prediction 
of  optical  extinctions  p0143  N79  18132 

Erosive  and  transient  burning  effects  on  performance 
prediction  accuracy  of  tactical  rockets  p0i25  N80  10293 
Aluminum  combustion  under  rocket  motor  conditions 

pOI 25  N80  10294 

PARTITIONS 

A  stramrenge  partitioning  analysis  of  low  cycle  fatigue 
of  coated  and  uncoated  Rene  80  p0207  N  79  10479 

PARTITION*  /STRUCTURES! 

Characterization  of  low  Cycle  high  temperature  fatigue 
by  the  stramrange  partitioning  method 
[AGARD  CP  243|  P0207  N79  10477 

The  development  and  application  of  stramrange  partition 
mg  as  a  tool  in  the  treatment  of  high  temperature  metal 
fatigue  p0207  N79  10478 

Stramrange  partitioning  behavior  of  the  nickel  base 
superalloys.  Rene  80  and  IN  100  p0207  N79  10480 

Low  cycle  fatigue  behavior  of  IN  100  Stramrange 
partitioning  method  P0207  N79  10481 

Applicability  of  the  SRP  method  and  creep  fatigue 
damage  approach  to  the  LCHTF  life  prediction  of  IN  100 
alloy  p0208  N79  10482 

Stramrange  partitioning  of  MAR  M002  over  the  tempera 
ture  range  750  deg  C  •  1040  deg  C  p0208  N79- 10483 
An  application  of  stramrange  partitioning  to  the  low  cycle 
high  temperature  fatigue  life  piediction  of  WASPALOY 
p0208  N79 -10485 
Evaluation  of  the  stramrange  partitioning  applied  to  a 
nickel  base  WASPALCY  p0208  N79  10487 

An  analysis  of  the  low  cycle  fatigue  behavior  of  the 
superalloy  Rene  95  by  stramrange  partitioning 

p0209  N79  10489 
An  application  of  stramrange  partitioning  to  coppei  base 
alloys  at  538  deg  C  p0209  N79  10490 

Stramrange  partitioning  applied  to  Ti  6AI4V 

p0209  N79  10491 
Stramrange  partitioning  m  cyclic  creep  of  a  1  Cr  Mo  V 
stael  j>0209  N 79  10492 

Experiences  in  the  use  of  stramrange  pertrhonmg  for 
predicting  time  dependent  strain  controlled  cyclic  lifetimes 
of  uniaxial  specimens  of  2  1/401  Mo  steet.  type  316 
stainless  steel,  and  Hastelloy  10  p0209  N79  10493 

The  application  of  stramrange  partitioning  method  to 
multiaxial  creep  fatigue  interaction  p0209  N79  10494 

PASSAGEWAYS 

Experimental  results  on  the  free  propagation  of  UHF 
waves  m  tunnels  pOI 84  N80  19409 

PASSIVE  L  8AN0  RADIOMETERS 

The  influence  of  the  atmosphere  on  passive  radiometric 
measurements  p0153  N79  23308 

PATHOLOGICAL  EFFECTS 

Spacial  aspects  of  aviation  occupational  and  environmen 
ral  medicine 

(AGARD  CP  202]  p0223  N77  20735 

Statistical  analysis  of  the  pathology  of  an  traffic  control 
radar  operators  Then  relationship  to  work  related  stress 
p0223  N77  20737 

PATHOLOGY 

Nose  pathology  of  flying  personnel  p0236  N78  28804 

PATTERN  RECOGNITION 

Vortex  pattern  developing  on  the  uppe'  surface  of  a  swept 
wing  at  high  angle  of  attack  t>0026  N 79  22007 


l  46 


PAYLOADS 


sub  jeer  tHDfx 


Applications  o'  pattern  recognition  systems  lor  day/ night 

(HvoMon  .«■'«. rati  \  (ifiiioi  (>0)06  NI9  30?O4 

Some  aspects  o)  muio  lariat  narking 

(>0169  N79  30459 

PAYLOAOS 

Unsteady  aeuKly  naunt  s  »♦  oscillating  containers  ami 
appln  at  ion  lo  the  problem  uf  dynamic  stability  of  helicopter 
ui'ilf»siiinj  i oaOs  pOIGO  N79  150/3 

PENETRATION 

I  he  ground  attack  penetration  model  A  Monte  Carlo 
simulation  model  to  assess  the  survivability  ami  lo  evaluate 
tactics  fo»  lot*  attitude  milita»V  missions  in  an  environment 
ol  qrounribaved  an  defence  Systems  (>00)4  N/B  26061 

PERCEPTION 

the  information  a  n  >aW  ai  extents  investigation 

(>0266  N79  31947 

PERFORMANCE 

Reproduction  manu'a(  tunny  of  lasers  diodes 

p0276  N78  )683b 
Electro  optics  systems  performance  analysis  m  selected 
marine  environments  (>0144  N79  18136 

Dynamic  cha'ac  (e/rsht »  ot  bight  si/nulatoi  motion 
systems 

[AGARD  AH  144|  p0120  N80  10238 

PERFORMANCE  PREDICTION 

Supersonic  power  plant  testing  lo1  pielliyht  performance 

evaluation  p0060  N7  7  241  16 

Software  (eliabiiity  Analysis  and  piedu  tK>h 

p0007  N77  25062 
A  piocedme  lo*  predicting  the  life  of  tutbme  engine 
components  p0079  N77  33192 

High  tempetatuie  problems  in  gas  tuibme  engines 
lAGAHO  CP  2291  p0083  N78  21  1 18 

Performance  Prediction  Methods 
| AGARO  CP  242)  pOOl  7  N78  26074 

Performance  methods  for  aircraft  and  missiles 

pO0 1  7  N78  26076 
A  simple  criterion  to  distinguish  between  point  and 
■nteyai  performance  problems  and  rts  use  to  simplify  flight 
profile  optimizations  pO0 1  7  N 7 8  26076 

Piediction  of  off  design  performance  of  turbojet  and 
tu'bofan  engines  p00'7  N78  2607  7 

Performance  implications  of  some  recent  advances  m 
weapon  carnage  research  p0018  N78  26081 

VIOL  performance  estimation  for  iet  lift  aircraft 

p0018  N78  26082 
Companion  of  estimated  and  fi.ght  data  for  rolling  take  off 
and  transition  of  a  VTOL  aircraft  p0018  N78  26083 
A  computerized  aircraft  performance  system 

pOO 1 8  N78  26084 
Performance  predictions  of  Marcell  Dassault  Breguet 
Aviation  aircraft  p0018  N78  26086 

Flight  test  verification  of  F  15  performance  predictions 
pOO 19  N78  26090 
A  comparison  of  predictions  obtained  from  wind  tunnel 
tests  and  the  'esults  from  cruismg  flight  (Airbus  and 
Concorde1  p0020  N78  26093 

A  theoretical  and  experimental  means  to  predict  ice 
accretion  shapes  fo'  evaluating  aircraft  handling  and 
performance  char. -ctenstics  p0069  N79  1504  1 

Weapon  delivery  and  its  evaluation  p0122  N79  27227 
Solid  prooellant  specific  impulse  prediction 

pOt  24  N80  10286 
A  simple  method  lo  estimate  the  influence  of  a  small 
variation  in  the  throat  area  on  the  performance  of  solid 
rockets  P0125  N80  10287 

Difficulties  in  predicting  avionics  reliability 

pOI 99  N80  19521 

Micro  electronic  systems  reliability  prediction 

p0199  N80  19524 
Reliability  improvement  due  to  the  application  of  clauses 
of  operational  reliability  p0200  N80  19630 

Methods  used  for  discerning  the  reliability  >f  military 
aircraft  radar  p0200  N80  19532 

A  JTIDS  performance  model  for  the  E  3A 

pQ26 1  N80  19825 

PERFORMANCE  TESTS 

Non  parametric  tests  applied  to  radar 

pOI 57  N77  22367 
Hybrid  open  microstrip  MIC  technology  at  millimeter 
wavelengths  p0151  N79  23289 

Tactical  missile  performance  requirements  A  melhodo! 
ogy  for  development  p0122  N79  27226 

Testing  of  missile  guidance  and  control  systems 

P0122  N79  27231 
Subjective  assessment  of  a  helicopter  approach  system 
for  IFR  conditions  p0107  N79  30209 

Performance  of  automatic  track  initiation  logic  in  specific 
target  environments  p0170  N79  30467 

Integrated  Tactical  Navigation  Systems  UTNSt 
performance  tests  of  navigation  aids  for  rangefinding  for 
air  and  surface  navigation  p0057  N80  10102 

FCRIOOIC  VARIATIONS 

Operational  Modelling  of  the  Aerospace  Propagation 
Environment  volume  1  and  2 

[AGARO  CP  238  VOl  l|  p0138  N79  18094 

Operational  physical  models  of  the  ionosphere 

pOI 39  N79  18099 
Ionospheric  disturbance  forecasting  through  use  of  X  ray 
and  EUV  measurements  from  the  N8L  SOLRAD  satellites 
pOI 42  N79  18U2 

PERIODICALS 

The  future  of  primary  scientific  publications 

p02 78  N78  1 1878 

PERIPHERAL  VISION 

Visual  and  optical  assessment  of  gas  protective  face 
masks  P0230  N79  19642 

PERMITTIVITY 

An  experimental  study  of  surface  wave  propagation  on 
a  low  permittivity  medium  p017  7  N80  19353 


PERSONALITY 

)he  psyr  holuqisl  m  dm  uft  <*■  >  'dent  invest igdt ton  juloi 

;>ei si mdlity  and  (lerfuutidiK  e  (>0254  N/9  31946 

PERSONNEL  SELECTION 

Problems  related  to  rnedu  dl  >  Mena  lor  Hie  sele.  tmn  of 
military  navigation  pei sonnet  li0233  N80  I4b79 

The  t  uro(>ean  dp(irua<  ti  lu  the  seleition  .mi)  training  of 
St  payfodd  specialists  (>0233  N80  1468) 

PERTURBATION 

Calculation  of  the  scattering  c  ross  set  lion  ol  (leifectly 
.  undue  ling  or  dielectric  liodies  by  numerical  or  (>eitu«bdl 
■onal  methods  j>0164  N79  10314 

lidtectoiy  behaviour  ol  d  loMrol  contiginateri  due  rah 
subjected  to  random  distmbaiu  es  j>01  15  N80  161/1 

PERTURBATION  THEORY 

Numerical  solution  ol  the  unsteady  transonic  small 
disturbance  equations  p0012  N7  7  31091 

Finite  amplitude  stability  of  plane  parallel  flows 

p0187  N78  14319 
The  future  of  fiber  uptx  s  Witt)  regard  to  military  aeronaut' 

■  a<  applications  i>02  7  l  N/8  16804 

Some  basit  and  new  aspects  on  the  disturbance  fields 
of  unsteady  singularities  in  uniform  motion 

p0037  N 78  22039 

PHASE  COHERENCE 

Transit  satellite  observations  of  ionospheric  uregulari 

ties  p004 7  N7  7  2207  2 

PHASE  CONTRAST 

Phase  comparison  monopulse  applied  lo  secondary 
surveillance  radar  (>0157  N7  7  22369 

PHASE  CONTROL 

The  monolithic  integration  of  surface  acoustic  wave  and 
semicondur  tor  Circuit  elements  on  silicon  tor  matched  filtei 
device  development  (>0135  N78  3)295 

Phase  control  elements  for  millimeter  wave  systems 

p015?  N79  23295 

PHASE  DEVIATION 

OMEGA  accuracy  m  polar  regions  during  ionospheric 

disturbances  p0049  N7  7  22086 

PHASE  MODULATION 

Double  differential  PSK  scheme  m  the  presence  of 
Dopple*  shift  (>0175  N/9  31496 

PHASE  SHIFT 

low  angle  effects  on  VHF  and  UHF  propagat'd  'toe  to 
ionosphere  and  troposphere  ia  review1  p0048  N7  7  22076 
i  fleets  of  megular  media  on  navigation  and  positioning 
systems  full  wave  solutions  pOO40  N7  7  22078 

Propagation  effects  on  OMEGA  p0048  N7  7  22083 
Differential  OMEGA  Tests  and  development  >n  France 
(>0049  N7  7  22084 
A  high  powe?  pm  diode  phase  shifter  in  X  band  wavegu 
ide  .10155  N 7 7  22352 

PHASE  SHIFT  CIRCUITS 

Phase  control  elements  for  millimeter  wave  systems 

pOI 52  N79  23296 

PHASED  ARRAYS 

The  EIRA  phased  array  radar  with  automatic  phase 
adjustment  m  practice  p0159  N77  22381 

SAW  filter  application  for  phased  array  radar 

p0I36  N76  31300 
Beam  steering  and  signal  processing  with  a  phased  array 
radar  system  for  automatic  track  initiation 

P0I68  N79  30457 
Automatic  track  mitiabon  for  a  phased  array  radar  using 
a  clutter  map  p0169  N79  30464 

Software  structure  and  sampling  strategy  for  automatic 
target  tracking  with  a  phased  array  radar 

pOI 70  N79  30465 
The  formation  tracking  procedure  for  tracking  in  dense 
target  environment  p0170  N79  30466 

PHENOLIC  RESIttS 

Predicting  the  behavioi  of  phenolic  ablative  materials 

pO!27  N80  103)0 

PHENOLS 

Predicting  the  behavior  of  phenolic  ablative  materials 

pOI 27  N80  10310 

PHILOSOPHY 

L  1011  active  controls  design  philosophy  and  expert 

ence  pOI  10  N79  30236 

PHOTO  ELASTIC  ANALYSIS 

The  contribution  of  photoelasticity  measuiement  to  the 
study  of  turbine  parts  p0092  N79  27152 

PHOTOGRAPHIC  PROCESSING 

Survey  of  computer  assisted  writing  and  editing  sys 
tems 

(AGARD  AG  229)  p0278  N77  34041 

PHYSICAL  EXAMINATIONS 

The  role  of  physical  examinations  and  education  m 
prospective  medicine  p0237  N79  1 1694 

Difficulties  posed  by  left  axis  deviation  in  the  evaluation 
of  fliers  and  their  telations  to  the  concept  of  left  anterior 
hemiblock  p0240  N79  11714 

Cardiac  conduction  and  apbtude  problem  of  fliers  The 
t>enefits  of  endocavital  recording  of  the  His  bundles 

p0240  N79  11716 
The  advamages  of  ultrasonic  echocardiography  in  the 
cardiological  evaluation  of  fliers  p0240  N79  11718 

Prospective  medicine  opportunities  m  aerospace  medic 
me  p0242  N79  20730 

Specific  findings  in  cardiology  and  pulmonary  function 
with  special  emphasis  on  assessment  criteria  for  flying 

P024  2  N79  20731 

PHYSICAL  EXERCISE 

Mechanics  of  breathing  during  graded  exercise  measured 
with  the  bodyplethysmograph  p0239  N?9  11709 

Measuring  systolic  time  intervals  at  rest  and  under  stress 
by  external  methods  Advantages  m  the  evaluation  of 
fliers  p0240  N79  11717 


PHYSICAL  FITNESS 

Athletic  enduian.  e  training  Advantage  lor  -.pa'  e  flight*,  ’ 

I  tie  significant  e  of  physical  fitness  lo'  selection  and  Hammy 
of  Spaielab  <  lews  (>0723  N/7  19/40 

Space  age  health  care  delivery  p07?3  N //  19/44 
Comparative  study  of  regulations  on  standards  of  mi'ilii  at 
litness  lor  flying  duties  in  nine  air  lories  covering  seven 
NATO  countries 

|  AGARD  AG  ?13fENGi|  1-0235  N/8  I6b88 

Follow  up  and  transversal  study  of  vital  rapacity  and 
f  EV  sub  values  among  personnel  Of  the  Belgian  Army 
torces  t,0238  N/9  11  /06 

Coronary  athetosi  lei  OS -s  and  fitness  for  flying 

(>0239  N/9  11/11 
Cardiological  findings  m  116  pilots  Diagnoses  and 
assessment  of  then  flying  fitness  l<024  1  N79  1  1/21 
CardiovaSi  ular  fitness  of  pilols  of  transport  aircraft 

(-0241  N/9  1  1  726 

PHYSICAL  PROPERTIES 

Radiation  and  environmental  physics  refresher 

l>02  18  N/8  19590 
Rapidly  solidified  powders  I  fieri  production  properties 
and  potential  applications  pOt47  N79  23248 

PHYSIOLOGICAL  EFFECTS 

Experimental  investigations  on  motion  sickness  suscep 
hbil.ty  t>0222  N7  7  19734 

Aircrew  fatigue  m  nonslop  liarisoceanK  tactical  deploy 
merits  (>0251  N78  16628 

Piotitclive  approaches  >r>  the  moderation  ol  the phys-p/og 
■cal  effects  of  extreme  ambient  conditions  m  helicopter 
operations  p0226  N79  19618 

Backache  m  UH  ID  helicopter  crews 

p022  7  N79  19620 

implementation  of  a  divisional  aviation  program  lo 

decrease  flight  new  fatigue  l>0227  N79  19624 

Discjnenfafron  in  Royal  Naval  fie/rcoprer  pilots 

p0230  N79  19648 
Survival  and  protection  of  aircrew  m  the  event  of 
accidental  immersion  in  cold  water 
)AGARD  AG  21  KENGlI  p0242  N79  2366 1 

The  eflects  of  acute  and  chronic  tow  dose  exposure  to 
anticholinesterases  t>0?56  N80  14  729 

Workload  and  stress  m  an  traffic  controllers 

(.0259  N80  14757 
The  survival  and  protection  of  equipment  m  the  eve"i 
of  accidental  immersion  m  co'd  water  phys'O'ogx  »' 
effects  and  cofd  act  lumta/ation 

[AGARD  AG  211  FR)  1.0240  N80  17/02 

PHYSIOLOGICAL  FACTORS 

Physiological  and  psychological  fac  tors  m  a"  ah  upe*a 
ticms  An  overview  t>0046  N/7  19053 

A  s  stem  of  trammg  m  aviation  physiology  and  h.>mjc- 
'actors  for  Army  and  Navy  helicopter  a»c>ew 

1.0229  N  79  19635 
Physiological  factors  m  space  operations  f  mphas.s  or 
space  shuttle  (>0233  N80  MSB? 

Physiologic  aspects  of  workload  fatigue  stress 

i.025  7  N0O  ’4  744 

PHYSIOLOGICAL  RESPONSES 

Investigation  of  t*>e  effect  of  '-ee  fa"  o*>  ts*  vest.pu'a* 
organ  and  of  'spost  flight  readapt  at  ion  as  pan  of  the  sh  ttie 
program  A  contribution  to  basic  vestibular  physiology  and 
to  the  problem  of  space  sickness  l>0222  N7  7  19  732 
Physiological  measures  of  workloads  Correlations 
between  physiological  parameters  and  operational  pedum, 
ance  (.0252  N78  3 1  753 

Reproducibility  of  human  cardiovascular  responses  to 
orthostatic  stress  (>0240  N79  1  1  720 

The  validation  of  biodynamic  models 

1,0244  N 79  31914 
Orcadian  rhythms  m  an  operations  p0248  N80  158 ’6 

PHYSIOLOGICAL  TESTS 

Standardized  examination  methods  m  ergometry 

P0239  N79  11710 
Deieeuon  ol  coronary  artery  disease  m  apparently  healthy 
asymptomatic  aircrew  members  using  thallium  201  myoc 
ardral  perfusion  scintigraphy  i>0239  N79  T1712 

Cardiological  findings  m  115  pilots  Diagnoses  and 
assessment  of  the"  flying  fitness  p024t  N79  1  1721 
Normal  and  pathological  cardiovascular  findings  m 
applicants  to  the  An  Force  service  p024t  N79  11722 

PHYSIOLOGY 

Auditory  information  of  flying  personnel  Anatomical 
and  physiological  basis  p0236  N78  28800 

Psychopathology  in  equilibration  tn  aerospace  medicine 
p0236  N 78  28802 

PIEZOELECTRICITY 

Applications  of  piezoelectric  convotuters  to  radar  signal 
processing  p0137  N78  31314 

PILOT  ERROR 

Human  Factors  Aspects  of  Aircraft  Accidents  and 
Incidents 

(AGARD  CP  254|  p0254  N79  31942 

Three  decades  of  USAf  efforts  to  reduce  human  error 
accidents  1947  1977  (>0254  N79  31943 

Analysis  of  the  intervention  of  the  human  factor  as  a 
principal  cause  or  influence  in  accidents  of  Mirage  aircraft 
in  the  Belgian  Air  Force  p0254  N79  3)945 

Pilot  incapacity  m  flight  p0255  N79  31950 

Geographical  disorientation  and  flight  safety 

P0255  N79  31951 

PILOT  PERFORMANCE 

Piloting  a  path  m  1976  I>0046  N77  19052 

Evaluation  of  vibration  levels  at  the  pilot  seat  caused 
by  wing  flow  separation  p0010  N77  3l0?8 

Studies  on  Pilot  Workload  psychophysrologrcal 
factors 

(AGARD  CP  217|  p0250  N78  1662) 

Workload  and  operational  fatigue  m  helicopter  pilots 

t>0250  N78  16622 


I  46 


SUBJECT  INDEX 


PREDICTION  ANALYSIS  TECHNIQUES 


In  Might  recording  of  helicopter  pilol  activity  head  and 
hand  movements  p0?50  N78  16624 

The  assessment  of  rotary  winy  aviator  precision  perform 
ance  during  extended  helicopter  flights 

p0250  N78  16625 
A  study  on  pilot  s  workload  m  helicopter  operation  under 
simulated  IMC  employing  a  forward  looking  sensor 

p0250  N78  16627 
Methods  to  assess  pilot  workload  and  other  temporal 
indicators  of  pilot  performance  effectiveness  during 
aircraft  earner  landings  p0251  N78  16630 

Subjective  ratings  of  flying  qualities  and  pilot  workload 
in  the  operation  of  a  shod  haul  |et  transport  aircraft 
Yak  40  aircraft  p0251  N78  16631 

Subjective  stress  assessment  as  a  criterion  for  measuring 
the  psychophysical  workload  on  pitots  p0251  N78  16632 
Airline  pilot  scanning  behavior  during  approaches  and 
landing  in  a  Boeing  737  simulator  p0016  N78  26064 
Assuring  combat  pilot  effectiveness  p0066  N78  30101 
Methods  to  assess  work  load 
[AGARD  CP  216]  p025 1  N78  31745 

Methodological  considerations  of  visual  workloads  of 
helicopter  pilots  eye  movement  measurements 

p0252  N76  31747 
Use  of  eye  movement  measures  to  establish  design 
parameters  for  helicopter  instrument  panels 

p0252  N78  31748 
Auditory  communication  and  workload  human 
response  time  measurements  to  voice  communication 

p0252  N78  31749 
Pitch  and  formant  analysis  of  the  voice  m  the  investigation 
of  pilot  workshop  p0252  N78  31750 

Use  of  Inspiratory  Minute  Volumes  m  evaluation  of  rotary 
and  fixed  wing  pilot  workload  respiratory  response  to 
flight  conditions  p0252  N78-31754 

Experience  with  periodic  aviation  medical  examinations 
p0237  N79  11696 
A  prospective  medicine  approach  to  the  problem  of 
ischemic  vascular  disease  in  the  USAF 

p0237  N79  1 1697 
The  significance  of  rhythm  disturbances  m  asymptomatic 
persons  p0237  N79  11698 

Cardiovascular  diseases  as  a  cause  of  unfitness  for  flying 
service  in  aircrews  of  Italian  Air  Force  Eoopathogenesis 
influence  of  performance  in  flight  and  prevention 

p0241  N79  11725 
Influence  of  motion  wash  out  filters  on  pilot  tracking 
performance  p01 19  N79- 15992 

Pilot  workload  qualification  for  avionics  design 

p0253  N79  16564 

Training  implications  p02S3  N79  16565 

An  evaluation  of  the  effects  of  a  stability  augmentation 
system  upon  aviator  performance/ workload  during  a 
MEDEVAC  high  hover  operation  p0226  N79  19612 

Changes  m  the  rotary  wing  aviator  s  ability  to  perform 

an  uncommon  low  altitude  rearward  hover  maneuver  as  a 
function  of  extended  flight  requirements  and  aviator 

fatigue  p0227  N79  19623 

An  analysis  of  helicopter  pilot  control  behavior  and 

workload  during  instrument  flying  tasks 

p0228  N79  19630 

Visual  requirements  for  the  helicopter  pilot 

p0229  N79  19636 
Oculomotor  performance  of  aviators  during  an  autorota 
non  maneuver  in  a  helicopter  simulator 

p0229  N79  19638 
Visual  performance/ workload  of  helicopter  pilots  during 
instrument  flight  p02 29  N79  19640 

Visual  pockets  A  design  parameter  for  helicopter 
instrument  panels  p0230  N79  19641 

Sensorial  aspects  of  helicopter  operations 

p0230  N79  19644 

Disorientation  m  Royal  Naval  helicopter  pilots 

P0230  N79  19648 
Head  aiming/tracking  accuracy  in  a  helicopter  environ 
ment  p0?31  N79  19651 

Aviator  visual  performance  A  comparative  study  of  a 
helicopter  simulator  and  the  UH  1  helicopter 

p023 1  N79  19651 

ONER  A  s  model  of  the  pilot  m  discrete  time 

pOUl  N79  30242 
Flight  experience  with  advanced  controls  and  displays 
during  piloted  curved  decelerating  approaches  m  a  powered 
lift  ST0L  aircraft  p01 1 1  N79  30243 

The  application  of  control  theory  to  the  investigation  of 
rod  motion  effects  on  human  operator  performance 

p0246  N79  31931 
The  psychologist  in  aircraft  accident  investigation  pilot 
personality  and  performance  p0254  N79  31946 

Survey  of  methods  to  assess  workload 
[AGARD  AG  246|  p0257  N80  14739 

Concepts  of  workload  -  study  of  work  capacity  and 
pilot  performance  in  terms  of  physiological  and  psychologi 
cal  stress  p0257  N80  14740 

Concepts  of  fatigue  •  survey  of  studies  on  pilot 
performance  and  flight  fatigue  discussed  m  terms  of 
physiological  and  psychological  stress  p0257  N80  14741 
Some  considerations  concerning  methods  to  evaluate  and 
assess  workload  in  aircraft  pilots  p0257  N80  14743 
Some  insights  relative  to  the  man  machine  system  An 
overview  of  ten  years  of  research  p0257  N80  14  745 
Aircrew  workload  assessment  techniques  human 
factors  engineering  study  of  performance  of  flight  crews 
workloads  p0257  N80  14746 

Workload  assessment  methodology  development 

p0258  N80  14747 
Visual  performance  A  method  to  assess  workload  in 
the  flight  environment  p0258  N80  14  749 

Handling  qualities  workload  and  hearf  rate 

pO?58  N80  14/50 


Brain  waves  and  ihe  enhancement  ol  pilot  performance 
p0258  N80  14751 
Pupillomemc  methods  of  workload  evaluation  Present 
status  and  future  possibilities  pilot  workload 

p0258  N80  14752 
Aircrew  performance  research  opportunities  using  the 
Air  Combe  I  Maneuvering  Range  lACMR) 

p0258  NB0  14753 
Speech  patterns  and  aircrew  workload 

p0258  N80  14754 
Modeling  the  human  operator  Applications  to  system 
cost  effectiveness  p0265  NB0  19846 

PILOT  SELECTION 

Psychological  selection  of  astronaut-scientists  (payload 
specialists)  p0223  N77  19742 

Color  vision  in  aviation  p0236  N78  28794 

The  impact  of  coronary  vascular  risk  factors  on  profes 
sional  aircrew  license  loss  in  the  United  Kingdom 

p0241  N7911724 
A  descripnon  of  the  recent  neuropsychological  selection 
of  pilots  for  land  forces  light  aircraft  p0229  N79  19633 
PILOT  TRAINING 

Assuring  combat  pilot  effectiveness  p0066  N78  30101 
Results  of  piloted  simulator  studies  of  fighter  aircraft  at 
high  angles  of  attack  p0103  N79  15093 

Piloted  Aircraft  Environment  Simulation  Techniques 
IAGARD  CP  249)  p01 17  N79  15973 

Differences  between  simulation  and  real  wodd  at  the 
IABG  an  to  a>r  combat  simulator  with  a  wide  angle  visual 
system  p0120  N79  15997 

Manned  air  combat  simulation  A  tool  for  design 
development  and  evaluation  for  modern  fighter  weapon 
systems  and  naming  of  aircrews  p0120  N79  15998 
Use  of  piloted  simulation  for  studies  of  fighter  departure/ 
spin  susceptibility  p0120  N79  15999 

Aviation  training  using  video  disk  technology 

p0262  N80  19828 

PILOTS 

Assessing  pilol  workload 

IAGARD  AG  233|  p0251  N78  18770 

PILOTS  (PERSONNEL) 

Specific  Findings  m  Cardiology  and  Pulmonary  Function 
with  Special  Emphasis  on  Assessment  criteria  for  Flying 
[AGARD  CP  232)  p0238  N79  11705 

Long  term  pulmonary  function  patterns  in  the  aviator 
The  thousand  Aviator  study  p0239  N79  1  1708 

Coronary  atherosclerosis  and  fitness  for  flying 

p0239  N79  11711 
Detection  of  coronary  artery  disease  m  apparently  healthy 
asymptomatic  aircrew  members  using  thallium  201  myoc 

ardial  perfusion  scintigraphy  p0239  N79  11712 

The  significance  of  I  wave  abnormalities 

p0239  N79  1  1713 
Left  Anterior  Hemiblock  (LAHI  Diagnosis  and  aeiomedi 
cal  risk  p0240  N79  1 1715 

Reproducibility  of  human  cardiovascular  responses  to 
orthostatic  stress  p0240  N79  11720 

Biochemical  indices  of  stress  Biochemical  aspects  of 
the  stress  response  p0247  N80  15812 

PIPES  (TUBES) 

The  effect  of  wall  heating  upon  transition  m  water 
boundary  layers  p0l89  N78  14334 

PISTON  ENGINES 

Engines  for  small  propeller  driven  RPVs.  report  of 
Sub  Group  A  of  AGARD  Working  Group  on  Propulsion  and 
Power  Supplies  for  unmanned  vehicles,  volume  1 
[AGARD  Afl  101  VOL  1)  P0083  N78  15054 

PITCHING  MOMENTS 

Force  measurements  on  finite  wings  in  oscillatory  vertical 
gusts  p0036  N78  22037 

Normal  force  and  pitching  moment  of  wing  body 
combinations  in  the  nonlinear  angle  of  attack  range  at 
subsonic  speeds  p0028  N79  22022 

PLAN  POSITION  INDICATORS 

Target  marker  placement  for  dive  toss  deliveries  with 
wings  non  lev#*  p0023  N79-20023 

PLANAR  STRUCTURES 

Quasi  planar  dielectric  waveguide  approach  for  mil 
limeter  wave  integrated  circuits  p0151  N79  23290 

PLASMA  ARC  WELDING 

Advanced  manufacturing  techniques  in  joining  of  ae> 
ospace  materials 

[AGARD  LS  91)  p0193  N78  1 1391 

PLASMA  LAYERS 

New  high  power  microwave  sources  in  the  millimetric 
range  p0152  N79  23299 

PLASMA  PHYSICS 

Ionospheric  modification  induced  by  high  power  HF 
transmitters  Potential  for  communication  and  plasma 
physics  research  p02 1 5  N7  7  1 9536 

Modification  of  ionized  media  by  chemical  substances 
A  review  of  physical  processes  p0216  N77  19543 

PLASMAPAUSE 

Modeling  of  VI F  ducts  m  the  plasmasphere 

p01 39  N79  16101 

PLASMAS  (PHYSICS) 

Transequat oriel  propagation  through  equatorial  plasma 
bubbles  Discrete  events  p0182  N80  19393 

PLASTIC  DEPORMATION 

Fundamental  aspects  of  superplasticity  with  examples 
of  industrial  construction  using  Ti  6Ai  4V  alloy 

p01 47  N79  23247 

PLASTIC  PROPERTIES 

Plasticity  modelling  p0147  N79  23246 

PLATES  (STRUCTURAL  MEMBERS) 

Design  of  heavy  sections  fracture  mechanics  of  plate 
or  forged  airframe  components  p02l0  N79  20416 

Prediction  of  the  structural  damping  of  a  vibrating 

stiffened  plate  p0213  N80  19574 


PLETHYSMOGRAPHY 

Mechanics  of  breathing  dunng  graded  exercise  measured 
with  the  bodypteihysmograph  p0239  N79  1  1  709 

PLOTTERS 

Design  and  field  testing  of  a  digital  area  mti  plot 
extractor  p0156  N77  2236? 

Plot  extractor  end  data  processing  equipment  fo'  a  mobile 
high  resolution  3D  pencil  beam  radar  p0l57  N77  22365 

PLOTTING 

Some  aspects  of  muth  radar  tracking 

pO  169  N79  30459 

PODS  (EXTERNAL  STORES) 

Determining  the  dynamic  response  due  to  an  imbalance 
at  the  attachments  of  a  motor  on  a  pod  caused  by 
rotor  blade  loss  p0094  N79  27171 

POLAR  CAP  ABSORPTION 

Propagation  effects  on  OMEGA  p0048  N77  22083 
Solar  terrestrial  environment  monitoring  and  forecasting 
ai  the  N0AA  Space  Environment  Laboratory  Boulder 
Colorado  ionospheric  and  geomagnetic  disturbances  that 
influence  radio  wave  propagation  p0142  N  79  18121 

POLAR  ORBITS 

Transit  satellite  observations  of  ionospheric  u  regular* 
lies  p0047  N77  22072 

POLAR  REGIONS 

Ionospheric  effects  on  L0RAN  C  in  polar  regions 

p0048  N77  22082 
OMEGA  accuracy  in  pola>  regions  during  ionospheric 
disturbances  p0049  N7722086 

Characteristics  of  the  high  latitude  ionosphere  produced 
by  auroral  parftcte  precipitation  p0l81  N80  19389 

Perspective  on  the  prediction  of  auroral  absorption 

pOIBI  N80  19390 

POLARIZATION  (WAVES) 

The  heeling  experiment  at  Arecibo  p0215  N7  7  19537 
Tropospheric  reflection  of  differently  polarized  transient 
signals  p0 1 63  N79  10302 

POLARIZED  ELECTROMAGNETIC  RADIATION 

Reconsideration  of  the  target  detection  criterion  based 
on  adaptive  antenna  polarizations  p0l58  N7722375 

POUTICS 

Guidance  Simulation  Techniques  p0122  N79  27229 

POLLUTION  CONTROL 

Design  features  for  a  pre  mixed  variable  area  combus 
tor  p0076  N77  22138 

POROUS  MATERIALS 

Application  of  the  OHP  metallic  felts  to  turbomachme 
seals  electrodeposition  p0089  N79  1 1060 

Propagation  m  acoustically  absorbent  materials 

p0268  N80  14865 

POSITION  (LOCATION) 

AGARD  flight  test  instrumentation  senes  Volume  8 
Linear  and  angular  position  measurement  of  aircraft 
components 

[AGARD  AG  160  VOL  8]  p0073  N77  18152 

SYLEDIS  a  radiopositioning  system p0049  N7 7  22089 
A  multi  sensor  implementation  for  navigation  position 
location  position  update  reconnaissance  and  weapon 
delivery  AN/ARN  10HVI  p005 1  N78  2  1 082 

The  search  and  rescue  satellite  'SARSATI  system 
project  P0141  N79  18115 

Precision  location  strike  system  near  real-time  C  to  the 
3rd  power  I  for  the  tactical  battlefield  p0287  N79  26004 
A  mobile  HF  impulse  source  locator  thunderstorm 
location  and  tracking  p0184  N80-19414 

POSITION  INDICATORS 

Position  finding  of  fixed  HF  transmitters  by  means  of 
traveling  ionospheric  structures  p0049  N77  22091 

JTIDS  expendable/ low  cost  terminal  development 

o0057  N80  10187 

A  high  accuracy  flight  profile  determining  system 
systems  analysis  of  inertial  navigation  system  for  aircraft 
position  determination  p0033  N80  14042 

POSITIONING 

Applications  of  the  NAVSTAR  global  positioning  system 
to  military  guidance  and  control  pO052  N78  21085 

POTENTIAL  PLOW 

A  comparison  of  panel  methods  for  subsonic  flow 
computation 

[AGARD  AG  241)  p0041  N 79  20088 

POWDERED  ALUMINUM 

Aluminum  combustion  unde'  rocket  motor  conditions 

p0125  N80  10294 

Combustion  of  aluminum  in  solid  propellant  flames 

p0125  N80  10295 
The  role  of  particulate  damping  m  ihe  control  of  combus 
tion  instability  by  aluminum  combustion 

P0126  N80  10296 

POWEREO  UPT  AIRCRAFT 

The  YC  14  upper  surface  blown  flap  A  unique  control 
surface  pO1 13  N80  15157 

PRE  AMPLIFIERS 

A  cheap  low  noise  <2  5  dBI  X  band  amplifier 

p0155  N77  22348 

PRECIPITATION  (METEOROLOGY) 

Discussion  of  artificial  fog  modification 

p02 1 5  N77  19534 

PRECISION 

The  influence  of  the  ionosphere  on  the  precision  of 
geodetic  measurements  obtained  by  artificial  satellite 
numerical  analysis  p0141  N 79  18118 

Applications  of  pattern  recognition  systems  fot  day/  night 
precision  aircraft  control  p0106  N79  30204 

PREDICTION  ANALYSIS  TECHNIQUES 
Prediction  of  aerodynamic  loading 
(AGARD  CP  204)  p0002  N77  19990 

Examples  of  load  prediction  difficulties 

P0002  N77  19991 
Sectional  loads  technique  Pen  1  Test  technique  Pan 
2  Test  results  aircraft  design  optimization 

p0002  N77  19992 


PREDICTIONS 


SUBjfCT  /NOf  X 


PieiliLtmn  ut  deiwlyntfinn  loailiriqs  tin  the  leading  edge 
stats  of  the  Fokkin  f  .>8  airline.  {>(XX>:>  N 7  7  1999J 

Pic. In  In. n  ol  .UnodynamK'  etfetls  of  spoilers  oil  Ainys 
.  uitsideimy  ettei  Is  of  hjst-  venting  pOOO?  N/7  19994 
A  im<  hn.que  foi  pit-tin  liny  external  store  Jeiodynaiuu 
loads  plXX>3  N  7/  1999b 

Prediction  of  etlitin.il  slums  and  tip  tank  luails  oi¬ 
ling  fuselage  •  ontiyurations  pOOOj  N/7  19996 

I'ompditson  of  (HtNlu  (e<f  aeuxfynaniu.  loading  with  flight 
test  itfsults  pUOUi  N7  7  1999  7 

Wing  voile*  lilt  dt  high  Jni lies  of  dttdck 

ft0003  N77  19998 
Voile*.  ,et  wing  mte>d(.tion  by  viscous  mimeni  al  dnaly 
sis  p0003  N77  19999 

0*  irjrttrtMWtt  of  theoretical  omi  experimental  piessme 
distributions  on  di>  di'ow  wmg  configuration  at  subsonic 
transonic  and  supersonic  speeds  p0003  N7  7  20000 
Thiee  dimensional  supersonic  flow  dbou!  sliced  txxlies 
p0004  N77  20001 
A  method  fo>  estimating  the  loading  distribution  on  long 
slender  bodies  of  (evolution  at  high  angles  of  attack  m 
incompressible  How  p0004  N7  7  20002 

Assessment  of  existing  analytic  methods  foi  piediciion 
of  high  angle  ol  attack  loads  on  delta  wings  at  supersonic 
speeds  p0004  N77  20003 

Prediction  method  foi  steady  aerodynamic  loading  on 
a i (foils  with  separated  transonic  How  p0004  N  7  7  20005 
Voitex  lattice  approach  foi  computing  overall  forces  on 
V/ ST0L  configurations  p0005  N77  20008 

The  theoretical  prediction  of  steady  and  unsteady 
aerodynamic  loading  on  arbitrary  bodies  in  supersonic 
How  pOOOb  N77  20010 

The  prediction  of  buffet  unset  and  light  buffet  by  means 
of  computational  methods  p0005  N77  2001  I 

Preliminary  evaluation  of  a  technique  for  predicting  buffet 
loads  m  flight  from  wind  tunnel  measurements  on  models 
of  conventional  construction  p0005  N77  20012 

Quasi  steady  and  transient  dynamic  stall  characteristics 
pOOOS  N77  20013 

Theory  ot  wmg  span  loading  instabilities  near  stall 

p0005  N77  20014 
Dynamic  loading  on  an  airfoil  due  to  a  growing  separated 
region  p0006  N7  7  20015 

Pressures  ovei  a  sharp  edged  air  intake  functioning  in 
subsonic  flow  at  reduced  flowrate  p0006  N77  20016 
Prediction  of  ground  wave  propagation  time  anomalies 
•n  the  LORAN  C  signal  transmissions  over  land 

p0048  N77  22080 
LORAN  Cl  D  coordinate  prediction  dependence  on  ground 
electrical  properties  p0048  N7  7  22081 

Numerical  prediction  of  the  unsteady  How  in  variable 
geometry  engines  preliminary  investigation 

p0074  N77  22120 
Physical  vulnerability  ot  aircraft  due  to  fluid  dynamic 
effects 

IAGAR0  AR  106|  p0186  N77  33478 

Transition  prediction  and  linear  stability  theory 

P0187  N78  14317 

Stabrlity  calculations  for  a  rotating  disk 

pOI 87  N78  14323 
Transition,  pressure  gradient  suction  separation  and 
stability  theory  p0t89  N78  14335 

Engineering  predictions  of  transitional  boundary  layers 
P0189  N78  14337 
On  the  application  of  second  order  closure  models  to 
boundary  layer  transition  p0189  N78  14338 

A  method  for  predicting  boundary  layer  transition 

pOI90  N78  14339 
A  comparison  between  predicted  and  measured  species 
concentrations  and  velocities  m  a  research  combustor 

p0088  N78  21158 

Forecasting  and  prediction  of  ionospheric  parameters 

p0162  N78  23324 

Propulsion  airframe  interactions  predictability 

pOO 18  N78  26079 
Prediction  of  the  seventy  of  buffeting  structural 
response  to  the  aerodynamic  excitation  produced  by 
separated  flow  p0191  N 78  28404 

Prediction  of  separation  using  boundary  layer  theory 

p0192  N78  28408 
Prediction  ol  unsteady  separated  Hows  on  oscillating 
airfoils  p0'92  N78  28409 

Status  and  future  prospects  of  using  numerical  methods 
to  study  complex  flows  at  Hiqh  Reynolds  numbers 

p0192  N78  28410 
The  prediction  of  the  existence  or  nonexistence  of 
coronary  artery  disease  using  routine  clinical  laborato'y 
measurement  p0238  N79  11703 

A  survey  of  analytical  and  experimental  techniques  (a 
predict  aircraft  dynamic  characteristics  at  high  angles  of 
attack  pOIOI  N79  15079 

Presentation  of  stability  derivatives  m  missile  aerodyna 
mics  and  theoretical  methods  for  their  prediction 

pOIOI  N79  15080 
Operational  Modelling  of  the  Aerospace  Propagation 
Environment  volume  1  and  2 

( AGARD  CP  238  VOL  1|  pOt  36  N79  18094 

Ionospheric  prediction  and  extrapolation 

pOI  38  N79  18095 
User  requirements  of  aerospace  propagation  environment 
modelling  and  forecasting  p0138  N79  18096 

Geophysical  disturbance  effects  and  then  predictability 
pOI  39  N79  18098 
Developments  in  techniques  to*  predrcting  Hf  sky  wave 
field  strengths  t>0139  N79  18104 

Ionospheric  predictions  Methods  and  results 

pOI 40  N79  181  10 
Real  time  updating  of  MUF  predictions  variability  of 
the  ionosphere  due  to  geophysical  disturbarK.es 

p0140  N79  18111 


Pii-iIk  turn  ot  volar  energetic  pe>ti«  le  event  I  ns  tones  using 
n-al  tune  paitu  le  and  suiar  wind  ineaMJieineiits 

I) ot*?  H79  teiyj 
the  prediction  ol  fast  si  lean-  lioni  arrivals  at  the  earl'- 
on  the  liasis  of  solar  wind  measurements  al  smaller  sola' 
distances  i»014  j  N79  18176 

Atinosp6e<it  optu  at  transmission  modelli'ig  and  p'edu 
Inin  %■  hemes  p014jN79  18127 

A  tompanson  ol  panel  methods  to'  subso'-u  flow 
computation 

(AGARD  AG  241 1  p004  1  N79  20088 

Store  sepai  at  ion  p0042  N79  23058 

Forecasting  engine  life  [>009?  N79  27154 

Avionics  Reliability  Ms  Tei  Uniques  and  Related  Dis 
■  ipimes  conferences 

(AGARD  CP  261|  pOI  99  N80  19519 

Micro  electronic  systems  reliability  prediction 

pO 1 99  NBO  19524 
Prediction  of  the  structural  damping  of  a  vibrating 
stiffened  plate  {>02 1 3  NBO  1 95  7  4 

PREDICTIONS 

Technical  evaluation  <eport  on  the  fluid  Dynamics  Panel 
Symposium  on  Prediction  of  Aerodynamic  Loading 
(AGARD  AR  125|  p004  1  N78  32074 

VHF  propagation  prediction  w>th  path  profile  methods 
p0165  N79  10316 
A  sporadic  £  prediction  technique  p0l82  N80  19397 
A  new  approach  to  maintainability  prediction  avionics 
ground  and  shipboard  electronics  p020  l  N80  19537 

PREFUOHT  ANALYSIS 

Supersonic  powerplant  testing  lor  preflight  performance 
evaluation  p0060  N77  24116 

Pre  flight  dynamic  checkout  p0008  N77  25069 

PREFUGHT  OPERATIONS 

Pre  flight  dynamic  checkout  [>0008  N7  7  25069 

PREPARATION 

Bonded  |OmtS  and  preparation  for  bonding 
(AGARO  IS  I02f  p02U  N79  23449 

PRESSING  (FORMING) 

Forming  metals  by  rapid  solidification 

p0148  N79  23255 

PRESSURE 

Influence  of  secondary  flow  effects  on  blade  surface 
pressure  measurements  m  2  D  transonic  turbine  cascades 
p008 1  N78  1 1095 

PRESSURE  BREATHING 

An  advanced  oxygen  system  for  future  combat  aircraft 
P0233  N80  14680 

PRESSURE  DISTRIBUTION 

Comparrson  of  different  methods  of  localisation  and 
identification  of  noise  sources  m  turboiel  engines 

P0002  N77  19003 
Comparisons  of  theoretical  and  experimental  pressure 
distributions  on  an  arrow  wing  configuration  at  subsonic 
transonic,  and  supersonic  speeds  p0003  N77  20000 
Three  dimensional  supersonic  flow  about  sliced  bodies 
p0004  N77  20001 
On  the  calculation  of  the  pressure  distribution  of  wing 
body  combinations  in  the  non  linear  angle  of  attack  range 
p0004  N77  20004 
Pressure  distributions  for  a  swept  wmg  body  configuration 
obtained  from  coupling  transonic  potential  flow  calculations 
and  boundary  layer  calculations  p0004  N77  20006 

Pressures  over  a  sharp  edged  an  intake  functioning  in 
subsonic  flow  at  reduced  flowrate  p0006  N7  7  20016 
Separated  flow  unsteady  pressures  and  forces  on 
elastically  responding  structures  pOOlO  N77  31075 

A  practical  framework  for  the  evaluation  of  oscillatory 
aerodynamic  loading  on  wmg$  m  supercritical  flow 

pOOl 1  N77  31089 
Problems  concerning  high  temperatures  in  small  turbom 
achmes  p0084  N78  2 1 1 2 1 

Technical  evaluation  report  on  the  Fluid  Dynamics  Panel 
Symposium  on  Prediction  of  Aerodynamic  Loading 
jAGARD  AR  125)  p004)  N78  32074 

Prediction  and  measurement  of  the  aerodynamic  forces 
and  pressure  distributions  of  wing  tail  configurations  at  very 
high  angles  of  attack  p0029  N79  22025 

PRESSURE  EFFECTS 

A  head  injury  model  p0244  N79  31918 

PRESSURE  GRAOIENTS 

Nonparellel  stability  of  boundary  layers  with  pressure 
gradients  and  suction  p0187  N78  14322 

Distortions  rotating  stall  and  mechanical  solicitations 

p0095  N79  27177 

PRESSURE  MEASUREMENTS 

Pressure  and  velocity  response  function  measurements 
by  the  rotating  valve  method  p0128  N80  10312 

Experimental  measurements  of  moving  noise  sources 

p0269  N80  14868 
Aeroacoustic  measuring  techniques  in  or  outside  tur 
hulent  Hows  p0270  NBO  14876 

PRESSURE  OSCILLATIONS 

Low  frequency  oscillatory  combustion  Experiments  and 
results  pOI  2 7  N80  10305 

PRESSURE  SENSORS 

angular  motion  sensing  with  gas  rotors 

p0061  N77  24126 

PREVENTION 

The  Canadian  Forces  Life  Quality  Improvement  Pro 
gramme  p0237  N79  11693 

PRINTING 

Survey  of  computer  assisted  writing  and  editing  sys 
terns 

(AGARD  AG  229|  p0278  N77  3404 1 

PROBABILITY  DISTRIBUTION  FUNCTIONS 

Error  assessment  and  control  p0091  N79  20131 

PROBABILITY  THEORY 

A  method  for  numeric  ally  calculating  the  probability  ot 
detecting  fluctuating  signals  P0158  N77  22376 


PROBLEM  SOLVING 

bpei.idl  [iiulileriis 


•i*  ut 

{.0174  N/9  31483 


problems  and  perspe- 

Mathematir  *i  let 
problems 

PROCEEDINGS 

Applications  of  non 
lesean  h 

|  AGAHD  AH  1  12| 
PROCUREMENT 

Acquisition  and  so 
technical  mfo< 'nation 
Current  deficient  es 


pC?  1 8  N/8  >9588 

oust..  j.ropagetMjr 

[>0768  NBO  i486? 


pO  1 90  N/8  183  74 


Acquisition  and  souu.es  d««  u'nenTS  toi  scientific  a<<d 
technical  information  systems  t>028  1  N79  1392  7 

Current  deficient  es  m  simulation  fo*  training 

pOt  1  7  N 79  15974 
The  integrated  management  of  reliability  and  mainiamab 
■lit v  m  procurement  t>0204  NBO  19558 

PRODUCT  DEVELOPMENT 

Development  of  a  5  wall  travelling  wave  lube  for  60 
GH/  pQt52  N79  23298 

PRODUCTION  ENGINEERING 

Graphical  -HC  systems  as  a  basis  for  progress  towards 
the  integration  of  design  planning  and  machining 

p0266  N79  20761 
Aeoratia  point  of  view  and  objectives  on  computer  aided 
design  p0267  N79  20766 

A  discussion  of  the  production  design  off-  e  benefits  of 
CAD  in  the  aircraft  industry  p0267  N79  207 67 
Rapidly  solidified  powders  their  production  properties 
and  potential  applications  pQl47  N79  23248 

Production  of  high  punty  metal  powders  by  electron  beam 
techniques  p0t48  N79  23253 

Life  cycle  cost  analysis  concepts  and  procedures 

p0l97  N79  25408 

Engine/  aircraft  structural  integration  An  overview 

P0094  N79  27167 

PRODUCTION  MANAGEMENT 

Computer  Aid  m  the  Production  Design  Office 
(AGARD  CP  250|  pQ266  N79  20760 

Production  Reliability  Assurance  (PRA|  Tesnng 

P0200  N80  19531 

PROFILOMETER8 

A  laser  profilomeier  for  digital  terrain  mapping 

pOI  79  N80  19369 

PROGRAM  VERIFICATION  (COMPUTERS) 

Dynamic  simulation  of  a  multi  sensor  communication  and 
navigation  system  computer  program  verification 

P0024  N79  20026 
An  assessment  of  and  approach  to  the  validation  of  digital 
flight  control  systems  P0032  N80  14036 

Simulation  use  in  the  development  and  validation  of 
HiMAT  flight  software  P0033  N80  14039 

Analytical  software  verification  p0203  N80  19652 

Verification  and  validation  of  avionic  Simulations 

P0260  N80  19814 

PROGRAMMING  LANGUAGES 

Programing  languages  and  basic  programming  techm 
ques  P0265  N77  22824 

A  study  of  standardisation  methods  tpr  digital  guidance 
and  control  systems 

(AGARO  AH  90|  P0097  N77  30136 

High  order  language  standardqationp0287  N79  26000 

FORTRAN  for  avionics  P0031  N80  14022 

An  introduction  to  the  selection  and  use  of  simulation 
languages  P0260  NBO  19810 

PROJECT  MANAGEMENT 

Current  deficiences  in  simulation  for  training 

POI 17  N79  15974 
Proiect  WAVELL  P02B7  N79  26001 

The  reliability  improvement  warranty  and  its  application 
to  the  F  16  multinational  fighter  program 

P02 04  N80  19561 

PROJECTILES 

The  dynamic  stability  in  flight  of  spinning  blunt  body 
projectiles  P0I03  N79  15092 

PROPAGATION  MODES 

Fundamental  mode  signal  transmission  m  single  and 

multimode  fibres  P0271  N78  16808 

Beam  evolution  along  a  multimode  optical  fiber 

P0271  N78  16809 
Device  and  system  concepts  for  multimode  single  liber 
optical  data  links  o0273  N78  16817 

Single  mode  fiber  optics  and  integrated  optics  for  use 
m  optical  communications  00273  N78  16818 

Multimode  optical  systems  powei  coupling  between 
waveguides  P0273  N78  16822 

Laser  fiber  coupling  with  optical  transition  structures 

P0273  N78  16823 

Transmission  characteristics  of  graded  index  fibres 

P0274  N78  16831 
Dispersion  evaluation  m  multimode  fibers  by  numerical 
technique  Applrcation  to  ring  shaped  and  graded  index 
wrth  a  central  dtp  00274  N78  16832 

F mie  bandwidth  propagation  m  multimode  optical 
fibers  P0274  N78  16833 

An  adjustable  branching  coupler/ attenuate  for  muttim 
ode  single  fibre  systems  D0276  N78  16845 

Introductory  notes  on  propagation  effects  and  related 

aspects  oOt?3  N79  3)473 

Propagation  effects  on  digital  communication  in  avionics 
l review  paper)  pOI  73  N79  3 1474 

Terrain  profiles  and  contours  in  elect .omagnetic  wave 
propagation 

(AGARD  CP  269)  p0176  N80  19345 

High-frequency  signal  propagation  and  scattering  in 
guiding  channels  P0176  NBO  19351 

Hyb-id  ray  mode  formulation  of  tropospheric  propaga 
non  P0180  N80  19382 


I  48 


SUBJECT  INDEX 


QUANTITATIVE  ANALYSIS 


Si*ue>  injection  ducted  mode  HF  rede' 

pOlfl?  NflO  19398 
Excitation  of  i he  HF  tu’fate  wava  by  vemc«J  end 
horizontal  apertures  p0lB4  NBO  19410 

Mode  conversion  by  tunnel  non  uniform ijies  in  leaky 
feedei  tommuiwtlion  systems  p0l84  NBO  19413 

Artificial  Modification  of  Propagation  Media  i U f 
|AGAR0  CP  192  SUPPL[  pOl 06  X80  72  1  73 

FRO0ANI 

A  companion  between  predicted  and  meaauiad  species 
concentration*  and  velocities  m  a  research  combustor 

pOO08  N70  21 158 

PROPELLANT  COMBUSTION 

’tcftnuji  evaluation  report  on  (he  Prop  of  won  and 
Eneigetics  Panel  53<d  Symposium  on  Solid  Rocket  Motor 
feebnofogy 

|  AGAR 0  AR  1 5  1 1  p0>24  NBO  10200 

PROPELLANT  GRAINS 

Aluminum  combuMMHi  under  rocket  motor  conditions 

p0125  N80  10294 

PRORELLANT  PROPERTIES 

Improving  the  all  weather  ballistic  and  mechanical 
properties  of  smokeless  propergofs  p0126  N0O  10300 

PROPELLANT  STORABILITY 

the  agemg  behaviour  of  solid  rocket  propellants  regarding 
than  mechanical  properties  p0126  N80  10299 

PROPELLANT  STORAGE 

Occupational  hazards  of  missile  operations  with  special 
regard  to  the  hydrazine  propellants  p0224  N77  20744 

PROPELLANT  TitTt 

Improving  the  all  weather  ballistic  and  mechanical 
properties  of  smokeless  propergols  p0126  NBO  10300 
Pressure  and  velocity  response  function  measurements 
by  the  rotating  valve  method  pO!28  NBO  10312 

PROPELLER  DRIVE 

f  ngmes  for  small  propeller  driven  RPVs  report  of 
Sub  Group  A  of  AGARO  Working  Group  on  Propulsion  and 
Power  Supplies  for  unmanned  vehicles  volume  1 
(AGARO  AR  101  VOL  1|  p0083  N78  15054 

PROPHYLAXIS 

Consideration  of  pyr«Jostrgmme  as  a  prophylactic  ageni 
for  aircrew  p0256  N80  14730 

PROPULSION 

The  AGARD  propulsion  and  energetics  panel  1952 
1977 

(AGARO  AR  I11|  p009t  N79  16048 

Propulsion  systems  for  false  targets  volume  3  lUI 
(AGARO  AR  101  VOL  3|  pO096  X80  7209 5 

PROPULSION  SYSTEM  CONFIGURATIONS 

Propulsron  system  thrust  and  drag  book  keeping 

p009l  N79  20129 
The  use  of  standardized  test  motors  and  laboratory  tools 
m  the  development  of  missile  propulsion  technology 

p01 28  N80  10315 
Propulsion  and  power  Supplies  for  unmanned  vehicles 
small  RPV  s  powered  bv  turbojet  or  turbofan  volume  2 
iU» 

(AGARO  AR  101  VO l  2|  p0096  X80  72093 

Propulsion  systems  foi  false  targets  volume  3  (Ul 
(AGARO  AR  101  V01  3|  p0096  X80  72095 

PROPULSION  SYSTEM  PESFORMANCC 

Some  aspects  of  va»aMe  cycle  propulsion  systems 

pO0?4  N77  221 14 
integrated  propulsion  control  system  fo*  fighter  aircraft 
p007 7  N77  22144 
P'ocedures  lo>  the  measurement  of  engine  thrust  m 
flight  p0060  N7  7  241  17 

The  evolution  and  control  of  different  performance 
degradation  pro*  esses  in  modern  propulsion  systems 
monitoring  jet  engines  p0079  N77  33193 

Methods  of  improving  the  performance  reliability  of 
advanced  military  power  plant  systems 

pOOSO  N77  33198 

Propulsion  airframe  interactions  predictability 

p00 1 8  N78  26079 
Technical  eveluenon  'epod  on  the  50th  Meeting  of  the 
Propulsion  and  Energetics  Panel  A  Symposium  on  High 
Temperature  Problems  m  Gas  Turbine  Engines 
(AGARO  AR  1I6|  p0088  N78  27 1 35 

Engine  component  improvement  and  performance 
retention  p0>31  N79  13198 

The  use  of  standardized  test  motors  and  laboratory  tools 
in  the  development  of  missile  propulsion  technology 

pO  >  28  NBO  10315 

PROPULSIVE  EFFICIENCY 

High  efficiency  engine  cycles  lor  a>'  transport  fuel 
economy  p0076  N7  7  22  126 

Maintenance  methods  tor  improving  propulsion  system 
reliability  p0078  N77  33184 

Risks  affecting  thy  structural  resistance  and  integrity  of 
modem  propulsion  systems  pOO70  N7  7  3318  7 

Propulsion  and  power  supplies  for  unmanned  vehicles 
small  RPVs  powered  by  turbopet  oi  turbofan  volume  2 
tUi 

| AGARD  AR  101  If R»  VOL  2)  p0098  X80  72094 

PROTECTION 

Protection  of  cooled  blades  of  complex  internal  struc 
lure  p0086  N78  21  141 

Philosophy  of  protection  of  US  aircrews  against  chemical 
warfare  agents  pO250  NBO  14734 

Integration  of  protection  against  chemical  warfare  agents 
with  aircrew  personal  equipment  p0257  NBO  14738 
The  survival  and  protection  of  equipment  in  me  event 
of  accidental  immersion  m  cold  water  physiologic  at 
affects  and  cold  ecclimitazahon 

(AGARD  AG  21 1  FP|  p0248  NBO  1  7 702 

Maintenance  of  an  operations  while  under  attack  with 
chemical  agents  lUI 

(AGARD  CP  264)  p0289  X80  72341 


PROTECTIVE  CLOTHING 

Visual  and  optical  assessment  of  gas  protective  fate 
masks  p02  30  N79  19642 

B-umedtcel  constraints  on  thermal  protective  flight 

<  tothmg  design  A  bioengineering  analysis 

p0232  N79  19662 
Maintenance  uf  a<>  oi>a>ations  while  unde<  attack  with 
therm cef  agents  p/or»rt>ve  <  loihmg 

[AGARD  CP  264  SU*'Pt)  p0255  N80  14/28 

Concerning  individual  enuipment  foi  lighter  pilots  m  the 
Air  force  p0256  NBO  14  7  36 

US  auciew  chemical  t«-t«M«e  assemblivs 

p0256  N80  14736 

FRG  am.  tew  thenmai  <i»*f**»i*e  assemblies 

p0256  N80  14737 
Integration  ol  piotaction  agemsl  ciwmicai  warfare  agents 
with  aircrew  personal  equipment  p0267  NBO  14  738 
PROTECTIVE  COATINGS 

Progress  m  advanced  high  temperature  turbine  materials 

<  oat  mgs  and  technology  p0084  N78  2 1  122 

Cobalt  base  alloys  tor  hot  corrosion  protective  coatings 
p0086  N78  21142 
An  evaluation  o<  coatings  for  steel  and  titanium  alloy 
fasteners  fo>  aircraft  applications  p0146  N79  23242 
PSYCHOLOGICAL  EFFECTS 

Special  aspects  ol  aviation  occupational  and  environmen 
ia<  medicine 

(AGARO  CP  202)  p0223  N77  20735 

Psychopathology  of  an  traffic  controllers  and  radar 
operatois  p0224  N77  20738 

PSYCHOLOGICAL  FACTORS 

Psychometric  characteristics  of  astronauts 

p0223  N77  19741 
Psychological  problems  of  an  traffic  controllers  and  radar 
operators  P0223  N77  20736 

Subjective  ratings  of  flying  qualities  and  pilot  workload 
■n  the  operation  of  a  short  haul  |#t  transport  airciaft 
Yak  40  aircraft  p0251  N78  16631 

Subiactiva  stress  assessment  as  a  criterion  for  measuring 
the  psychophysical  workload  on  pilots  p0251  N70  16632 
PSYCHOLOGICAL  TESTS 

Psychometric  characteristics  ol  astronauts 

p0223  N77  19741 
Psychological  selection  of  astronaut  scientists  ipaymad 
specialists!  p0223  N7  7  1974? 

A  description  of  the  recant  neuiopsychoiogicat  selection 
of  pilots  for  land  forces  light  aircraft  pO?29  N79  19633 
PSYCHOLOGY 

Physiological  and  psychological  factors  m  am  rah  opera 
nons  An  overview  p0046  N7  7  19053 

The  psycho  pathology  ol  the  student  pilot  and  medico 
psychological  monitoring  in  the  flying  si  hoo» 

(AGARD  AG  227|  p0249  N7 7  3 1  783 

The  psychologist  in  aircraft  accident  investigation  pilot 
personality  anq  performance  p0254  N79  3 '946 

PSYCHOMETBICS 

Psychometric  characteristics  of  astronauts 

p022  3  N77  19/4  t 

PSYCHOMOTOR  PERFORMANCE 

Circadian  rhythms  of  human  peiformenc  e  and  'es>siarit  e 
Operational  aspects  p0247  NBO  15808 

PSYCHOPHYSIOLOGY 

Contributions  of  psvchophysiologrcal  techniques  to 
aircraft  design  and  other  operational  problems 
(AGARD  AG  244|  p0254  N79  3194' 

An  exploratory  study  of  psychophysiological  measure 
ments  as  indicators  of  an  traffu  control  sector  workload 
P0258  NBO  14755 

PSYCHOSES 

Psychopathology  of  *n  traffic  controllers  and  'ada< 
operators  p0224  N77  20738 

PUBLIC  HEALTH 

Space  age  health  care  defivery  p0223  N7  7  19744 
The  role  of  physica1  examinations  and  education  m 
prospective  m*dKine  p0237  N79  U694 

PULMONARY  FUNCTIONS 

Specific  Fmdinga  m  Cardiofogy  and  Pulmonary  Function 
with  Special  Emphasis  on  Assessment  criteria  lor  Flying 
(AGARO  CP  232|  p0238  N?9  t  f  705 

Detection  and  supervision  of  obstructed  respiratory  flow 
in  fliers  Advantages  of  debit  volume  graphs 

p0239  N79  11707 
Long  term  pulmonary  function  palter  ns  in  the  aviator 
The  thousand  Aviatoi  study  p0239  N79  1 1  708 

Technical  evaluation  report  on  the  Aerospace  Medical 
Panal  London  Specialists  Meeting  Fall  197  7  disease 
prevention  flight  fitness  and  findings  in  rarckotogy  and 
pulmonary  function 

(AGARD  AR  131|  p024  1  N79  20729 

Specific  findings  <n  cardiofogy  and  pulmonary  function 
with  special  emphasis  on  assessment  criteria  for  flying 

p0242  N79  20731 

PULSE  CODE  MOOULATfON 

An  advanced  airborne  data  acquisition  system 

p0061  N77  24130 
An  e<ro<  >ate  measurement  set  up  operating  at  t 
Gbit/s  f>01  72  N79  31472 

A  multi  Gbit  s  RZ  format  diode  muttipleiei 

p01  75  N79  31494 

PULSE  COMMUNICATION 

O  giia>  Communications  in  Avionics  conferences 
awbo'  ie  and  satellite  bo»ne  digital  iransmission  links 
| AGARD  Cf  ?39|  t>0 171  N79  31458 

the  impart  of  •iiqitifaf'on  on  military  rommu  meat  ions 
pOl 7 1  N79  31459 
Ter  hoicvi  -t in i  oj  e<ai ion*i  aspects  of  telecommunications 
in  aeronaut*  x  p0171  N79  31460 

A  novel  approach  tn  the  design  ol  an  all  digital  aeronaut' 
cal  satellite  rnmir  nutation  system  r>0171  N79  31461 
CINSAR  (DMA  Centralized syrv  hiomzairon  and  ranging 
fO»  lime  diwwon  multiple  access  p0 1  71  N79  3146? 


A  digital  f  omniuruiaiKMi  system  as  gateway  bet  wean 
adiarant  computerized  an  traffic  control  tenues 

p0171  N79  31463 
A  Markov  Model  lor  nonhrieai  channels  with  memory 
and  some  applications  (i0171  N79  3 '464 

Digital  communications  using  soft  decision  detec  lion 
techniques  pOl  72  N79  31470 

An  enoi  'ale  n>«akui«m<ni  sat  up  operating  at  1 
Gbit/s  l»0172  N79  31472 

Iniioductory  notes  on  piopagation  effects  and  islated 
aspects  pOl  73  N79  31473 

Propagation  effects  on  digital  commumcabon  m  avionics 
•  « view  papen  pOl  73  N79  31474 

Modelling  of  piopagation  aspects  of  digital  community 
non  systems  p0173  N79  31476 

Performance  predictions  and  trials  of  a  heficopiai  UHF 
daia  link  pOl  73  N79  314  76 

Naw  insight  into  ionospheric  iriegulsnties  and  asaociated 
VHF/UHF  scintillations  pOl73  N79  31477 

A  network  of  (hgrtai  radio  communication  by  nme  division 
duplexing  p0175  N79  31493 

Double  diffeiemral  PSK  scheme  m  ihe  presence  of 
Oopplei  shift  pOl  75  N79  31496 

JTIDS  The  issue  of  hequency  selection  tow  frequency 
assignment  for  pulse  communication  navigation  aids 

I >005 7  NBO  10183 
JTI0S  signal  structure  {>005  7  N80  10104 

Command  and  control  terminals  systems  engineering 
of  command  and  control  terminals  for  pulse  communication 
navigation  aids  p00S7  NBO  10185 

An/URQ  28  JTI0S  class  2  tactical  terminal  systems 
engineering  of  time  division  multiple  access  and  TACAN 
signal  processing  foi  pulse  communication  navigation  aids 
p0067  N80  101 86 

Distributed  TOMA  An  approach  to  JTIDS  phase  2 

p0057  NBO  10189 

JTIDS  ll/DTDMA  command  and  control  terminals 

p0057  NBO  10190 
JTIDS  ll/DTDMA  tactical  tecmmal  p0057  N80  10191 
Definition  of  Ihe  hierarchical  network  fo'  aggressive 
environments  <  RHE  Al  time  division  mutt*>lex<ng  and  data 
transmission  (>0032  N80  14030 

The  role  of  HF  m  an  ground  communications  An 
overview  pOl 79  NBO  19373 

PULSE  COMPRESSION 

SYlEDIS  a  'ediopositioning  system p0049  N77  22089 
Signal  Processing  with  a  Reflective  Dot  Array  IRDAi 

p0134  N78  31286 

PULSE  DOPPLER  RADAR 

A  real  time  FFT  processor  for  radar  p0l56  N77  22357 

PULSE  FSEOUENCY  MODULATION 

The  cascade  realization  of  M  T  I  filters  with  staggered 
P  1  >  and  time  variable  weights  p01S7  N77  22371 

PULSE  GENE  BATONS 

A  mulh  Gbit/s  R?  format  diode  multiplexer 

P0175  N79  31494 

PULSE  POSITION  MODULATION 

The  performance  of  code  division  multiplexing  with  pulse 
position  modulation  p0174  N79  31489 

PULSED  LASERS 

Concepts  and  techniques  in  the  utilization  of  millimeter 
and  submilli meter  waves  p0150  N79  23285 

PULSE0  RADIATION 

New  high  power  microwave  sources  m  the  millimetnc 
range  p01S2  N79  23299 

PUMPS 

Parametric  amplifier  pump  design  [>0149  N79  23275 

PUPILIOMETRY 

Pupillometnc  methods  of  workload  evaluation  Present 
status  and  futura  possibilities  ptfot  workload 

p0258  N80  14  752 

PURSUIT  TRACKING 

Physiological  measures  of  workloads  Correlations 
between  physiological  parameters  and  operational  perform 
■nee  P02S2  N78  31763 

PYLONS 

Diract  side  force  and  drag  control  with  the  aid  of  pylon 
spirt  flaps  pOl  14  NBO  15163 


Q 

QUALITY  CONTROL 

The  aitenuahon  efficiency  score  A  measure  of  overall 
hearing  protective  efficiency  of  hearing  protectors 

p0224  N77  20741 

Review  of  acoustic  fatigue  activities  »  Germany 

p0206  N7 7  22569 
Nondestructive  inspection  of  coiled  structures  and  the 
receipt  of  raw  materials  p0197  N78- 26479 

Reliability  improvement  warranty  An  overview 

p0200  NBO  19527 
Reliability  clauses  in  contracts  p 0200  NBO  19526 

The  increase  of  the  reliability  of  electronic  equipment 
subject  to  reliebifrty  clauses  p0200  N80- 19529 

Reliability  improvement  due  to  the  application  of  clauses 
of  operational  reliability  p0200  N80  19530 

Production  Reliability  Assurance  IPRA)  Testing 

p0200  NBO  19531 
Software  quality  and  its  assurance  p0203  NBO  19553 
QUANTITATIVE  ANALYSIS 

The  dynamic  flow  on  a  wing  profile  in  the  movement 
ol  a  screen  The  influence  of  oscillation  parameters 

p0039  N78  22061 


RADAR 


SUBJECT  INDEX 


R 


RADAR 

Systems  applications  of  SAW  filters  and  delay  lines 

pO I 35  N78  31294 
G'Ound  wave  and  sky  wave  saa  state  sensing  eipen 
ments  m  the  United  Kingdom  p0182  N80  19400 

RADAR  ANTENNAS 

Low  angle  tracking  technique  utilizing  array  antenna 
technology  p0156  HI  7  22361 

The  LIRA  phased  a»»ay  radar  with  automatic  phase 
adjustment  m  practice  pOl59  N77  22381 

RADAR  APPROACH  CONTROL 

A  helicopter  high  definition  rotor  blade  rade> 

p0!07  N79  30207 

RADAR  It  AMR 

Lateral  beam  radar  utilizing  a  synthetic  antenna 

P0156  N77  22363 
Azimuth  beamwidth  effect  on  radar  sensed  terrain  horizon 
profiles  pOI  78  N80  19362 

RADAR  CLUTTER  MAPt 

Automatic  track  initiation  for  a  phased  array  radar  using 
a  clutter  map  p0169  N79  30464 

RAOAR  CORNER  REFLECTORS 

Radar  wind  measurement  system  p0159  N7  7  22385 

RAOAR  CROSS  SECTIONS 

Radar  cross  section  analysis  and  target  imaging  from 
the  Doppler  information  m  the  iadar  echo 

pO  1 56  N7  7  22362 
Characteristics  of  clutter  and  targets  at  X  and  Ku  band 
pOI 58  N77  22373 
Determination  of  antenna  radiation  patterns  rada'  cross 
sections  and  iam  to  signal  ratios  by  Right  tests 

p0060  N77  24122 

RAOAR  DATA 

Design  and  field  testing  of  a  digital  area  mti  pint 
ntiictoi  p0156  N77 -22359 

Algorithms  for  simultaneous  automatic  track  initiation 
in  multiple  'adar  networks  p0169  N79-30460 

Basic  concepts  of  radar  data  processing  in  the  STRIOA 

pOI 70  N79  30472 

RAOAR  OETECTION 

Recent  Advances  in  Radio  and  Optical  propagation  for 
modern  communications  navigation  and  detection  sys 
terns 

[AGARD  LS  93|  P0161  N78  23318 

Model  simulation  of  target  characteristics  and  engage 
ment  situations  employing  millimeter  wave  radar  systems 
p0!48  N79  23269 
The  remote  «adar  tracking  station  p0l70  N79  3047  1 
Prediction  of  radar  coverage  agamst  very  low  altitude 
aircraft  pOl78  N80  19364 

Techniques  lor  suppression  of  radars  associated  with 
SAMs  executive  summary  volume  I  IU1 
(AGARD  AR  91  VOL  1)  pCl8b  X80  72 1  72 

RAOAR  ECHOES 

Radar  cross  section  analysis  and  target  imaging  born 
the  Doppler  information  in  the  rada’  echo 

P0156  N77  22362 

RADAR  EQUIPMENT 

New  devices  techniques  and  systems  in  radar 
(AGARD  CP  197|  p0155  N77  22346 

New  hyperfrequency  emission  plug  in  unit  reception 
for  millimeter  radar  waves  p0155  N77  22353 

A  survey  of  the  use  of  surface  wave  devices  m  radar 
systems  p0155  N77  22354 

Analog  memory  correlators  for  radar  signal  processing 
p0156  N7  7  22355 
A  real  time  FFT  processor  for  radar  p0156  N77  22357 
Moving  target  detector  an  improved  signal  processor 

pO 1 56  N77  22360 

SAW  filter  application  for  phased  array  radar 

pOI 36  N78  31300 
Tactical  radar  for  air  defense  p0285  N79  25982 

Integrating  sensory  information  in  a  multisensor  system 
tor  battlefield  surveillance  p0285  N79  25984 

Methods  used  lor  discerning  the  reliability  of  military 
aircraft  radar  p0200  N80  19532 

RADAR  FILTERS 

MTI  filters  using  serial  analogue  memories 

pO 1 56  N77  22356 
An  automatic  tracking  system  based  on  ihe  stationary 
plot  filter  to  extract  clutter  p0168  N79  30455 

RADAR  IMAGERY 

Wideband  radar  imaging  and  signal  piocessmg  array 

P0159  N77  22382 

A  CCD  memory  chip  for  radar  image  processing 

pOl 36  N78  31307 

RADAR  MEASUREMENT 

Ocean  swell  parameters  from  narrow  beam  HF  radar  sea 
echo  pO!83  N80  19404 

RAOAR  NAVIGATION 

Ionospheric  range  error  correction  in  precision  radar 
systems  by  adaptive  piobmg  of  the  propagation  medium 
p0047  N77  22074 
Laser  applications  m  radar  techniques 

pOI 59  N77  22379 
Proposal  fo»  a  cost  effective  radar  navigation  system  for 
tow  altitude  and  terminal  area  flight  p0015  N78  26057 
RADAR  RANGE 

Scatter  injection/ ducted  mode  HF  radar 

pOl62  N80  19398 

RADAR  RESOLUTION 

Poor  resolution  satellite  observations  of  radar  return  from 
North  America  Brazil,  and  the  oceans  p0158  N77  22372 
Operation  of  SAW  reflective  array  pulse  compressors  in 
3  high  performance  radar  with  minus  0  4  meter  range 
resolution  p0137  N70  31315 

RADAR  SCANNING 

Radar  track  extraction  systems  00157  N7  7  22364 


Plot  extractor  and  data  processing  equipment  for  a  mobile 
r ugh  lasotution  30  pencil  beam  iadar  pO 1 5 7  N77  22385 
Techniques  for  automatic  target  detection  m  scanning 
3  D  radar  p01S7  N77  22366 

MuKtbeem  mon  ipulse  an  ay  antenna  with  independent 
elevanon  beam  scanning  p0!59  N7  7  22383 

Reading  and  acoustic  piocessmg  of  optica)  images 

pOI 36  N78  31304 
A  netting  approach  to  automatic  >adai  track  initiation 
association  and  tracking  in  an  surveillance  systems 

pOI 69  N79  30461 

RADAR  SIGNATURES 

Some  aspects  of  multi  reder  tracking 

pOl 69  N79  30459 
Ground  wave  and  sky  wave  sea  state  sensing  expen 
ments  in  ih«  United  Kingdom  p0182  N80  19400 

Sea  state  directional  spectra  observed  by  HF  Doppler 
radar  P0183  N80  19401 

RAOAR  TARGETS 

Characteristics  of  clutter  and  targets  at  X  and  Ku  band 
P0158  N77  22373 
Target  marker  placement  for  dive  toss  deliveries  with 
wings  non  level  p0023  N79  20023 

Review  of  two  decades  of  experience  between  30  GHz 
and  900  GHz  tn  the  development  of  mode)  iadai  systems 
p0148  N79  23268 

RADAR  TRACKING 

New  devices,  techniques  and  systems  in  rada* 

(AGARD  CP  197)  p0155  N77  22346 

Radar  track  extraction  systems  p0157  N77  22364 

Simulation  of  a  radar  tracking  a  glinting  aircraft  target 
m  a  multipath  environment  p0158  N7  7  2237  7 

Millimeter  wave  monopulse  track  radar 

p0159  N77  22380 
Radar  Wind  measurement  system  pOTS9  N77  22365 
Improved  aircraft  tracking  using  maneuver  statistics 
emoute  and  in  the  terminal  area  p0052  N78  21087 
Strategies  for  automatic  track  initiation  conferences 
(AGARD  CP  2521  p0168  N79  30454 

An  automatic  tracking  system  based  on  the  stationary 
plot  filter  to  extract  clutter  pOl  68  N79  30455 

Automated  tracking  for  aircraft  surveillance  rada*  systems 
a  moving  target  indicator  to  remove  clutte' 

p0168  N79  30456 
Beam  steering  and  signal  processing  with  a  phased  array 
radar  system  for  automatic  track  initiation 

p0168  N79  30457 
Design  considerations  for  radar  tracking  in  clutter  an 
traffic  control  system  p0169  N79  30458 

Some  aspects  of  multi  radar  tracking 

p0169  N79  30459 
Algorithms  for  simultaneous  automatic  track  initiation 
m  multiple  'adar  networks  p0169  N79  30460 

Primary  automatic  tracking  radar  *n  a  military  approach 
and  assembly  center  p0169  N79  3046? 

Automatic  track  initiation  for  a  phased  array  radar  using 
a  clutter  map  p0l69  N79  30464 

Software  structure  and  sampling  strategy  for  automatic 
target  tracking  with  a  phased  array  radar 

pOI  70  N79  30465 
The  formation  tracking  procedure  for  tracking  in  dense 
target  env**onment  pOI  70  N79  30466 

Performance  of  automatic  track  initiation  logic  in  specific 
target  environments  p0!70  N79  30467 

Initiation  of  tracks  in  a  dense  detection  environment 

pOl 70  N79  30468 
Automatic  radar  Hacking  .n  terminal  air  traffic  control 
facilities  P0170  N79  30469 

Experience  with  automatic  tracking  systems  ot  the  Royal 
Netherlands  Navy  p0170  N79  30470 

The  remote  radar  tracking  station  o0170  N79  3047  t 
Establishment  of  an  defense  sensor  requirements  for 
automatic  aircraft  tracking  p0171  N79  3047  3 

Development  of  HF  skywave  radar  for  remote  sensing 
applications  pOi83  N80  19402 

Application  of  computer  simulations  to  development  of 
NATO  E  3A  automatic  track  initiation  algorithms 

p0262  N80  19827 

RADAR  TRANSMISSION 

Applications  of  piezoelectric  convoluted  to  radar  signal 
processing  p0137  N78  31314 

CCD  delay  lines  for  the  processing  of  a  rada'  signal 
Application  to  an  MTI  pO’38  N78  31317 

A  CCD  delay  line  Doppler  analyse'  p0138  N78  31318 
Environmental  effects  on  millimeter  radar  performance 
P0148  N79  23266 
Review  of  two  decades  of  experience  between  30  GHz 
and  900  GHz  m  the  development  o*  model  radar  systems 
pOl 48  N79  23268 
Prediction  of  'adar  coverage  agamst  very  low  altitude 
aircraft  pOl  78  N80  19364 

Scatter  injection/ ducted  mode  Hf  radar 

p0!8?  N80  19398 

RADAR  TRANSMITTERS 

Solid  state  microwave  amplifiers  and  locked  oscillators 
for  coherent  radar  transmitters  p0155  N77  2234  7 

RAOARSCORES 

Psychological  problems  of  an  traffic  controllers  and  radar 
operators  p0223  N77  20736 

Primary  automatic  tracking  radar  m  a  military  approach 
and  assembly  center  p0!69  N79  30462 

RADIATION  OETECTORS 

Fundamentals  of  ELF  communication  and  detection 

P02I8  N78  19596 

RADIATION  OISTRIRUTION 

Local  flame  temperature  measurements  by  radiative 

methods  p0088  N78  21153 

Directivity  of  acoustic  radiation  from  sources 

pO260  N80  14863 
Propagation  from  moving  sources  m  flows  jet  aircraft 
noise  p0269  N80  14869 


Scattered  radiation  fields  from  rough  surface*  fuk  wava 
solution*  p0177  N80  19356 

Theoretical  aspect*  of  transient  radiation  and  *cattanng 
■n  lossles*  two  medium  half  spar  e*  p0177  N0O  19357 

RADIATION  OQ8AGE 

USAF  exposure  standard*  for  radiobequency/ mrcrowJva 
hazard*  control  p0224  N77  20739 

radiation  hazard* 

BioeffecU  research  m  ttw  determination  of  laaer  haz 
ard*  P0224  N77  20740 

RAOIATIVC  HEAT  TRANSFER 

Modelling  the  transfer  of  radiation  m  the  atmosphere 

P0143  N79  18128 

RADIATIVE  TRANSFER 

Radiation  and  environmental  physic*  ref'eshe' 

p02 18  N78  19590 

Modelling  the  transfer  of  radiation  m  the  atmosphere 

pOt 43  N79  18128 

RADIO  ALTIMETERS 

Radar  altimeter  measurements  p0179  N80  19360 

RADIO  COMMUNICATION 

The  Joint  Tactical  Information  Distribution  System 
(JTIDS)  P0062  N78  21086 

Recent  Advances  in  Radio  and  Optical  propagation  fo> 
modern  communications  navigation  and  detection  *y* 
terns 

(AGARD  LS  93)  P0161  N78  23318 

Aspects  of  electromagnetic  wave  scattering  m  radio 
communications 

(AGARO  CP  244|  p0182  N79  10299 

Scattering  mechanisms  and  channel  characterization  m 
relation  to  broad  band  radio  communication  system* 

p0183  N79  t0300 
A  review  of  scatter  communications  p0165  N79  ’0320 
Design  considerations  for  digital  troposcaner  commumca 
tions  systems  p0165  N79  10321 

The  performance  of  meteor  burst  communications  at 
different  frequencies  p0166  N79  10323 

Communications  via  meteor  trails  p0166  N79  10324 
A  review  of  signal  processing  for  scatter  communica 
tions  P0166  N79  10326 

Maximum  usable  bandwidth  and  frequency  diversity  in 
I 'Oposcattar  communication  p0166  N79  t0327 

Troposcaner  angle  diversity  in  theory  and  practice 

j.0166  N79  10328 
MLT  1  An  experimental  modem  for  noposcane» 
corr.,.--.nicJtions  using  maximum  likelihood  sequence 
estimation  and  ei'oi  correction  coding  p0167  N79  10332 
Ionospheric  prediction  and  extrapolation 

[.O'  38  N79  18095 
Use*  requirements  of  aerospace  propagation  environment 
modelling  and  forecasting  p0138  N79  10096 

Real  time  propagation  assessment  to  mimmi/e  effects 
of  solar  disturbances  on  the  ionosphere  0«  -adio  commun.c a 
tions  surverllance  systems  and  navigation  systems 

P0139  N 79  18097 
Developments  m  techniques  for  predicting  HF  sky  wave 
held  strengths  p0139  N79  18104 

Statistical  modelling  of  HF  links  p0140  N79  18105 
HF  short  term  field  strength  predictions  and  then 
agreement  with  observations  P0141  N79  18112 

Some  aspects  of  helicopter  communications 

o0230  N79  1964  7 
Aerospace  propagation  media  modelling  and  prediction 
schemes  fo»  modem  communications  navigafon  and 
surveillance  systems 

(AGARD  LS  991  p0167  N79  27385 

Propagation  at  medium  and  high  frequencies  i  Practical 
radio  systems  and  modelling  needs  p016?  N79  2  7  386 
A  network  of  digital  radio  communicat'd  oy  tune  division 
duplexing  p0175  N79  31493 

Theoretical  distribution  functions  of  multipath  propaga 
non  and  their  parameters  *or  mobile  radio  communication 
in  quasi  smooth  tenan  p0177  N80  19358 

Special  topics  in  HF  propagation 
(AGARD  CP  263|  i»OI79  N80  19372 

The  role  of  HF  in  an  ground  communications  An 
overview  t>0179  N80  '93  <3 

HF  comrnunicalion  to  small  low  flying  ancah 

pOI  79  N80  193  74 

Real  time  adaptive  HF  frequency  management 

p0180  N80  19376 

Assessment  of  HF  communications  reliability 

P0180  N80  '9377 
Augmentation  of  HF  propagation  using  chemical  *on 
rlouds  j.0160  N80  193  79 

Perspective  on  the  prediction  n»  au'cai  absorption 

P0181  N80  19390 
Principles  of  HF  communication  in  tunnels  using  open 
transmission  lines  and  leaky  cables  p0183  N80  19405 
New  technology  to  improve  HF  cmurl  reliability  and 
availability  for  remote  regions  r>0l84  N80  19417 

RADIO  DIRECTION  FINOER8 

Applications  of  the  Dopplei  technique  as  an  aid  to  bearing 
measurement  p0049  N7  7  22090 

A  new  computei  controlled  High  Frequency  direction 
finding  and  transmitter  locating  system 

;'0 1 84  N80  19415 

RADIO  FREQUENCIES 

The  heatmg  expenme  .  at  Arecrbo  p0215  N77  19537 
Low  angle  effects  on  VMF  and  uhF  propagation  due  to 
ionosphere  and  troposphere  is  leviewl  pOO40  N77  22076 
The  CHC  VHF/UMf  propagation  prediction  program 
Description  and  comparison  with  held  measurements. 

p0145  N79  10144 
Radio  Frequency  IRF)  homing  missile  guidance  and 
control  simulation  techniques  facilities  and  experiences 

(>0024  N79  2002  7 

RADIO  FREOUCNCY  INTERFERENCE 

Problems  of  adoptive  srdeiobe  suppression 

P0157  N77  22366 


l  50 


SUBJECT  INDEX 


RECEIVERS 


Ionospheric  prediction  and  sxtiapofauon 

pOUi  N79  18095 
The  effects  at  <•  <o<%4 turn  I'om  high  n*e  buildings  and 

nmimaiion  line*  upon  th#  ndxiKin  pattern  of  Mf 

broadcasting  smarms  anay>  pOt  >6  N0O  1934  7 

It  AMO  navigation 

A  review  of  LF/VIF  ndw  navigation  system*  and  some 
•elated  propagation  influence*  pOO40  N7  7  2207  7 

SVIIOIS  a  r ad*opo* 1 1 Kjrnrig  »v*iempO049  N7  7  22089 
Position  findtng  of  fixed  HF  transmitter*  by  means  of 
traveling  ionospheric  structures  p0049  N7  7  22091 

A  study  of  sudden  ionospheric  ihsturbance*  and  then 
effect  on  VIF  position  ln.ng  accuracy  p0050  N7  7  22094 
Appiicalion  of  paraHei  Mten  for  malfunction  detection 
and  aitarnative  mode  capability  radwnavigaiion  for 
Norwegian  coast  guard  weasels  p00?3  N79  200  f  8 

Principle*  and  operation#)  aspect*  of  precision  position 
deter mmetion  *ystem# 

(AGAftO  AG  249|  p00$4  N80  10194 

Radio  navigation  systems  Currant  status 

pOO 94  N80  10199 


Navy  possibilities  ottered  by  a  radio  martial  Hybrid 
guidance  system  digital  simulation  Study 

p0284  N80  19836 


RADIO  RECEIVE  R  8 

Phase  2  GPS  receiver  design  philoscyhy 

p0oS9  N80  10171 
HI  wavefront  "regularities  observed  on  «  large  aperture 
receiving  array  p0tf2  N80  19396 

Military  adaption  of  a  commercial  VOH/ils  airborne  radio 
wrfH  a  retrabrtrty  'rnprovamenl  warranty 

p0201  N80  19940 


RAOIO  RELAY  SY8TCM8 

f  fleets  of  nocturnal  ground  based  femperature  inversion 
layer*  on  line  of  sight  radio  links  p0 ' 60  N77  32386 
The  search  and  rescua  satellite  (SARSATt  system 
protect  p0l41  N79  10119 

TOMA  tor  relayed  communication*  p0  1  7  5  N79  3 1492 
Radio  network  and  radio  link  surveys  derived  by  computer 
from  a  terrain  data  base  p01  78  N80  19369 

RAOIO  M0NAUI 

Electromagnetic  sounding  technique  using  spectral  and 
spatial  sampling  of  the  reception  signals  application  to  the 
Study  ot  mhomogeneme*  m  ionospheric  plasma 

pO 1 64  N79  10312 
Statistical  modelling  of  Hf  linki  pO  1 40  N  79  18109 
Equatorial  and  h.gh  latitude  ympincai  models  of  scintilla 
lion  levels  p0»4l  N79  181)4 

Ionospheric  effects  on  the  Oopptei  frequency  for  a  search 
and  rescue  satellite  (SARSATt  pOl41  N79  18 1  16 

A  study  ot  ionospheric  content  and  scintillations  received 
from  ATS  6  signals  at  Lsnmon  p0141  N79  181  1  7 

Correlation  and  prediction  of  trensronoepnenc  signal  t.me 
delays  at  widely  separeted  lucaiions  lota)  electron 
content  along  propagation  path  p0142  N79  18120 

Th*  mifiimetei  wireless  beam  transmitter  leceiver 

pOI 48  N79  23267 
Comparison  of  maasuredand  predicted  MUf  sat  a  remole 
location  high  frequency  radio  transmitters 

p0i80  N80  193 78 

RAOIO  60URCC8  (ASTRONOMY) 

IPS  activity  observed  as  a  precursor  of  sola'  induced 
terrestrial  activity  solar  wmd  density  fluctuations 

pO 1 42  N79  18124 
Prediction  of  geomagnetic  disturbances  by  mtarptanatary 
scintillation  p<7f43  N79  >0125 

RADIO  TIUKQHt 

IPS  activity  observed  as  e  precursor  of  sola'  induced 
terrastnal  activity  solar  wmd  density  fluctuations 

pOU2  N79  10124 

RAOIO  TBAMMIIRON 

Propagation  Limitations  of  Navigation  and  Positioning 
Systems 

[AGARD  CP  209)  p004  7  N77  22068 

The  effect  of  >sd«o  tenses  in  the  ionosphere  on  the 
acrnuHatton  of  sateffrte  to  ground  radio  signal* 

P0047  N77  22079 
Effects  of  irregular  media  on  navigation  and  positioning 
systems  Fufl  wave  solutions  pOO40  N77  22078 

Discussion  of  raet  end  apparent  lORAN  C  propagation 

limitations  pOO40  N77  22079 

ionospheric  effects  on  LORAN  C  m  polar  regKm* 

P0O48  N77  22062 
A  comparison  of  the  calculated  end  meesured  daytime 
propagation  characteristic*  of  the  OMEGA  Tnmded  Iran* 
missions  PO049  N7 7  22085 

Short  range  nevigetioh  lequirements  for  transport 
systems  p0049  N77  22067 

Applications  of  the  Ooppfer  technique  as  ana*d  to  bearing 
measurement  p0O49  N77  22090 

Effects  of  nocturnal  ground  based  temperature  inversion 
layers  on  tine  of  sight  radio  links  p0l60  N77  32366 
introduction  to  radio  wave  propagation  effects  on 
systems  P0162  N78  23322 

Modehng  the  atmosphere  m  problem*  concerning  the 
management  of  Hf  transmission  nat works 

pOt 40  N79  18106 
A  stochastic  model  of  rim  attenuation 

p0i49  N79  18149 
integrated  circuit  media  for  miNimeter  wave  apptica 
lions  pOt 50  N79  23282 

Trentronoephenc  ledio  propagation  p0167  N79  27387 

Modem  HE  communication*  for  tow  flying  aircraft 

pOI 79  N60  19375 
The  influence  of  ionospheric  models  on  calculations  ot 
decameiric  wave  propagation  pOfRI  N80  19383 

On  determ. -ung  the  Miirmum  Usable  frequency  (Mufi 
pOlgl  N60  19386 
Experimental  result*  on  the  free  propagation  of  UHf 
waves  m  tunnels  p0194  N60  19409 


RADIO  TRAN8MITTER6 

Ionospheric  m odrhceiton  induced  by  high  power  Hf 
transmitters  Potential  tor  communication  and  plasma 
physics  research  p0215N7  7  19536 

Position  finding  ot  fixed  Hf  transmitters  by  means  ot 
traveling  ionospheric  structures  p0049  N7  7  22091 

Ihe  search  and  rescue  satellite  (SARSAT)  system 

protect  p0141  N79  18115 

Comparison  ot  measured  and  predicted  MUf  s  el  a  remote 
location  high  fraquancy  radio  transmitters 

pOlBO  N60  19378 

RADIO  WAV*  REFRACTION 

Soma  effects  of  a  high  altitude  barium  release  or»  the 
propagation  characteristics  ot  HF  redtoweves 

P0216  N77  19946 

RADIO  IMA VI 6 

Recent  Advances  »n  Radio  and  Optical  propagation  to« 
modem  communications  navigation  and  detection  sys 
terns 

[AGARD  LS  93|  p0161  N76  23318 

Introduction  to  optical  probtems  of  systems  atmosf> 
baric  optic*  and  meteorology  p0161  N78  23319 

Phytic*  of  incoherent  optical  propagation 

p016 1  N78  23320 
introduction  to  radio  wave  propagation  affects  on 
systems  p0162  N78  23322 

High  frequency  radio  wave  propagation  in  the  ionoap 

here  p0162  N7B  23323 

Forecasting  and  prediction  of  ionospheric  parameters 

pOI 62  N78  23324 
ionospheric  effects  on  saletlite  navigation  and  an  traffic 
control  systams  p0162  N78  23325 

•ooosphenc  scintillations  An  introduction 

pOl62  N7B  23326 

Artificial  modification  ot  lha  ionosphere 

pOI 62  N78  23327 
The  propagation  ot  low  and  vary  low  frequency  radiow 
aim*  pO<62  N78  23328 

Target  detection  and  identification  methods  based  on 

radio  and  optical  waves  p0162  N78  23330 

The  evolution  of  scattering  equatorial  f  region  irregtisf 
ties  and  resultant  effects  on  nans  ionospheric  radio 
waves  pO>63  N79  10307 

Operational  Modelling  ot  the  Aerospace  Propagation 
Environment  volume  1  and  2 

lAGARD  CP  238  VOL  1)  pOI 38  N79  18094 

Geophysical  disturbance  effects  and  their  predictability 
P0139  N79  18098 

Modeling  of  VLf  ducts  in  the  plasmasphere 

pOI 39  N79  18101 
Wmter  anomaly  of  radio  wave  absorption  and  0  region 
modification  p0l40  N79  10107 

Variation  of  the  green  line  oxygen  augiow  emission  rate 
as  a  precursor  indicative  of  wintertime  absorption  anomaly 
ot  Hf  radio  wavas  p0140  N79  18108 

ionospheric  predictions  Methods  and  results 

P0140  N79  181 10 
Real  time  updating  of  MUF  prediction*  variability  of 
the  ionosphere  due  to  geophysical  disturbances 

P0140  N79  181 1 1 
Hf  short  term  held  strength  predictions  and  then 
agreement  with  observetion*  P0141  N79  1011? 

A  signal  statistical  and  niorphological  model  of  >onosp 
he  lie  scintillation  of  'adro  wave*  m  the  f  'tgion 

P0142  N79  101 19 
Solar  terrestrial  environment  monilpnnj  and  forecasting 
at  tha  NOAA  Space  Environment  Laboratory  Boulder 
Coforedtj  ionospheric  and  geomagnetic  disturbances  that 
influence  radio  wave  propagation  P0142  N79  18121 
Prediction  of  geomegneuc  disturbances  by  interplanetary 
scintillation  p0143  N79  18125 

Aerospace  propagation  prediction  capabilities  associated 
with  the  IF  7  7  model  o0145  N79  10143 

The  CRC  VH F/ UHF  propagation  prediction  program 
Desorption  and  comparison  with  field  measurements 

P0U5  N79  18144 
Propagation  of  long  radio  waves  m  the  earth  s  environ 
ment  b0168  N79  27393 

Tropospheric  effects  on  HF  Propagation 

00100  N80  19380 
Hybrid  ray  mode  formulation  of  troboapheric  p'opaga 
non  bOlSO  N80  19382 

Tha  geomorphotogy  of  tha  HF  breakthrough  phenom 
anon  bOISI  N80  19305 

A  mobile  HF  impulse  source  locator  thunderstorm 
location  and  tracking  oO104  N80  19414 

RADIOGRAPHY 

Tha  contnbutron  of  dynamic  X  ray  to  gas  turbine  an  seated 
technology  b0090  N79  11065 

High  resot ut on  radiography  m  tha  aeroengine  industry 
p0f98  N79  29414 

RADIOLOGY 

Radrofogrcat  aaaminaion  of  tha  Rectus  and  frtn«ss  for 
amptoymant  es  a  hetrcoplsr  pitot  p0229  N 79  19634 

Vertebral  perns  >n  hetrcoptsi  pitots  symptomotogy  and 
radotogv  P0232  N79  19656 

RAOIOMCTVR6 

Microwave  scanning  radometry  p02i8  N78  19591 

Microwava  scanning  radometry  t  applications  I 

p0218  N78  19592 
Design  and  performance  of  90  GHr  udometer  front  ends 
using  encepsutated  whisker  dodas  pOI 49  N79  23271 
Advancas  m  GsAs  Schonky  diode  submrllimeter  hetar 
odyna  recanrers  and  radmmatars  p0l49  N79  23279 

RAOfOR  A  TWOtOOY 

Broeffacis  reeaarch  in  tha  determination  of  laser  ha* 
ards  p0224  N7  7  20740 

RAIN 

A  stochastic  modal  of  ram  attenuation 

p0'45  N79  18145 


Ham  attenuation  measuienienis  at  94  UHf  Comparison 
ot  tfieury  and  expe'iment  (>0153  N79  23305 

Measurements  of  effet  try*  sea  'ettectivity  and  aitenualio" 
due  to  ’am  at  01  GM/  pO'53  N/9  23306 

Measurement  ot  attenuation  due  tu  ram  at  74  GHf 

,>0153  N79  23307 

RAMJET  f N0INC6 

The  intermittent  jei  lor  supersonic  rondrtrO"*  increased 
with  passage  tu  operating  >n  a  «am|«t  A  low  cost 
engine  p0075  N7  7  22  1  30 

R#m  turpuiei  engine  tor  long  >ange  high  terminal  speed 
missions  (>0076  N7  7  22  132 

Review  of  problems  m  application  of  super semn.  combo* 
tion  irOOl  2  N78  10007 

RANOOM  NCH6C 

The  cakuietion  of  RMS  values  ot  deviations  of  ancraft 
cuntrofled  to  fly  atony  a  desnad  flight  path 

p005 1  N78  21084 
Thaoratical  trmrts  on  channel  coding  under  various 
•  onstramts  pOl  72  N79  3147  1 

RANDOM  RAOCE66E8 

Puis#  delay  and  puis a  distortion  by  random  scatianng 
■n  tha  ionosphere  p0l64  N79  10306 

Use  of  pseudo  orthogonal  code*  >n  random  multipath 
channels  p0167  N79  10331 

Random  propagation  and  random  scatianng  acoustK 
wave  propagation  (>0268  N80  >4871 

RANOOM  8E0NA16 

A  method  tor  numerically  tabulating  (he  probability  erf 
detecting  fluctuating  signals  p0 158  N77  22376 

RANOOM  VIDUA TION 

Application  of  MIL  STD  8 IOC  dynamic  requirements  to 
USAF  avionics  procurement*  p0070  N60  19091 

RANGE  (EXTREME  61 

Discussion  of  real  and  apparent  LORAN  C  propagation 

limitation#  ;>0048  N77  22079 

RANOt  ERRORS 

Propagation  Limitations  of  Navigation  and  Positioning 
Systems 

(AGARD  CP  209|  p0047  N77  22068 

ionoaohanc.  range  rata  effects  >n  satellite  to  sat  a  Hit  a 

tracking  pOl 39  N79  18  103 

RANGE  FINDERS 

integrated  Tscticsl  Navigation  Systems  (ITNSi 
performance  tests  of  navigation  aids  for  rangefinding  toi 
err  and  surface  navigation  (>0057  N80  10182 

RANGE  FINDINQ 

One  way  ranging  with  TACAN  [>0051  N70  21079 
An  ECM  resistant  communication  and  engine  system 
for  remotely  piloted  vehicle*  p005i  N78  21080 

intagratad  Tactical  Navigation  Systems  UTNS> 
performance  tests  of  navigation  aids  foi  'angefmdmg  foi 
an  and  suriece  navigation  p0057  N80  10182 

RANGER  (FACIUTIftl 

Aircrew  performance  research  opportunities  using  the 
Air  Combat  Maneuvering  Range  iACMRi 

P0258  N80  14753 

AAV  TRACING 

Hybrid  ray  mode  formulation  of  troposphanc  propaga 
lion  pOIBO  N80  19382 

REACTION  TIME 

Auditory  communication  and  workload  human 
tesponse  time  measurements  to  voice  commumcetion 

P0252  N78  31749 

READ  ONLY  MEMORY  OEVtCES 

Microcomputer  design  and  future  trends  m  microcompu 
ter  components  t>0265  N77  22825 

REAOINQ 

Reeding  end  acoustic  processing  of  optical  images 

p0136  N78  31304 

REAL  TIME  ODE  RATION 

A  real  time  FF1  processor  for  radar  p0)56  N7 7  22357 
A  real  time  rsdsi  environment  simulation 

p0158  N77  22374 
The  ELRA  phased  arrsy  radar  with  automatic  phase 
ad/uHmant  m  practice  p0159  N7  7  2 2381 

Reel  time  data  transmission  and  processing  for  the 
determination  of  aircraft  antenna  radiation  patterns 

pOORO  N77  24123 
Use  of  onboard  raal  time  flight  tast  analysis  and  monitor 
systams  pOOBI  N77  24131 

The  automated  flight  test  data  systam 

p0061  N7724132 
Tha  raal  hme  tactical  reconnaissance  data  handling 
problam  pO205  N79  25981 

Precision  location  strike  system  near  raal  time  C  to  tha 
3rd  power  1  for  th#  tactical  battle  held  p0287  N79  26004 
Real  time  adaptive  HF  frequency  management 

pOlSO  N80  19378 
Toward  global  monitor  mg  of  the  ionosphere  in  real  time 
by  a  bottomside  network  Tha  geophysical  requirements 
and  the  technological  opportunity  pOIBO  N80  1 938 1 
Real  time  simulation  An  indispensable  but  overused 
eveluetion  tachique  p026l  N80  19820 

E  3A  navigational  computer  system  real  time  environ 
mental  simulator  p026t  N80  19824 

Simulation  for  whole  life  development 

p0264  N80  19839 

RECEIVERS 

Advancas  m  GaAs  Schottky  diode  submrllimeter  hater 
odyna  receivers  and  radiometer*  p0l49  N79  23279 

Submrllimeter  receiver*  Local  oscillators  and  mixer* 
p0150  N79  23281 

Texas  instruments  phase  1  GPS  user  equipment 

pOOSB  NB0  10169 
GPS  receiver  operation  p0055  N80  10170 

Performance  enhancement  of  the  GPS  receiver  by 
data  free  operation  p0056  N80  10)72 

Application  of  GPS  to  low  cost  tactical  weapons 

pOOSB  N0O  10174 


l  61 


RECEPTION  DIVERSITY 


SUBJECT  INDEX 


KiCCPTION  DIVIMirV  < 

A  survey  of  atmospheric  propagation  research  expen 
mem*  on  *la*«t  paths  in  the  band  15  40  GH* 

pOI 52  N79  23302 

RECONNAIBBANCE 

A  mult*  senso*  implementation  to*  navigation  position 
location  position  update  reconnaissance  and  weapon 
delivery  AN/ARN  101|V)  p005 1  N78  2 1082 

Tactical  reconnaissance  with  image  exploitation 

p0285  N79  2598b 

RECONNAIBBANCE  AIRCRAFT 

lateral  beam  radar  uMiaing  a  synthetic  antenna 

P0156  N77  22363 
A  mission  training  simulato*  tor  the  Nimrod  MR  MK  2 
and  some  aspects  ot  the  derivation  and  verification  ot  its 
system  models  p0261  N80  19826 

RECTANGULAR  WING« 

Application  of  a  finite  difference  method  to  the  analysis 
of  transonic  flow  over  oscillating  airfoils  and  wings 

P0012  N77  31090 

RECURSIVE  FUNCTIONS 

A  novel  signal  integrator  using  CCDs 

P0138  N78  31316 

REDUNDANCY 

Thresnoidless  redundancy  management  with  arrays  of 
skewed  instruments  pO008  N7  7  25070 

Design  and  rest  experience  with  a  triply  redundant  digital 
fly  by  wire  control  system  p0009  N77  25076 

Redundant  strapdown  navigation  guidance  and  control 
of  a  control  configured  vehicle  p0022  N79  20016 

Damage  tolerance  m  practice  aircraft  safely  and  stress 
measurement  p02 1 1  N79  20420 

Redundancy  management  considerations  to*  a  control 
configured  fightei  aircraft  triple*  digital  fly  by  wire  flight 
control  system  p003  1  N8G  14026 

failure  detection  isolation  and  indication  in  highly 
integrated  digital  guidance  and  control  system 

pG03 1  N80  14027 

A  redundant  inertial  navigation  system  for  IUS 

p0032  N80  14029 

REDUNDANCY  ENCOOING 

State  of  the  art  o*  error  control  techniques 

pOl  72  N79  31465 

REDUNDANT  COMPONENTS 

Application  of  parallel  filters  for  malfunction  detection 
and  alternative  mode  capability  radionavigation  for 
Norwegian  -oast  guard  vessels  p002 3  N79  20018 

Damage  tolerance  analysis  of  redundant  structures 
transport  aircraft  structures  p02l0  N79  20414 

Design  of  redundant  structures  structural  design 
criteria  and  fracture  mechanics  of  large  commercial  transport 
aircraft  p02  1 1  N79  20410 

REELS 

Nondestructive  inspection  of  coiled  structures  and  the 

receipt  of  raw  materials  p0197  N78  26479 

REFERENCE  ATMOSPHERES 

Intentions  and  build  up  of  the  international  reference 
ionosphere  p0139  N79  18100 

REFLECTION 

Tropospheric  reflection  of  differently  polan/ed  transient 
signals  pOl63  N79  10302 

Internal  cockpn  reflections  of  external  pomt  light  sources 
for  the  model  YAH  64  advanced  attack  helicopter 

p0230  N79  19643 

REFRACTED  WAVES 

fundamentals  of  sound  reflection  and  refraction  m 
inhomogeneous  media  atmospheric  propagation 

P0268  N80  14861 

REFNACTIVITV 

Detail  resolution  m  optical  fibre  mde*  profiling  methods 
p0274  N70  16828 
Novel  technique  lor  measuring  the  index  profile  of  ophcal 
fibers  p0274  N78  16829 

Influence  of  the  refractive  index  profile  on  the  transmis 
sion  quality  of  gradient  index  optical  fibres 

p0274  N78  16830 

Transmission  characteristics  of  graded  index  fibres 

p0274  N70- 16831 
Dispersion  evaluation  in  multimode  fibers  by  numerical 
technique  Application  to  ring  shaped  and  graded  index 
with  a  central  dip  p0274  N78  18832 

A  computer  model  describing  atmospheric  propagation 
of  microwaves  from  1  to  300  GHi  including  detailed 
atmospheric  conditions  and  comparison  with  experimental 
data  D0145  N79  18141 

Tropospheric  effects  on  Hf  Propagation 

00180  N80  19380 

REFRACTORY  MATERIALS 

Progress  m  advanced  high  femperafure  turbine  materials 
coatings  and  technology  p0084  N78  21 122 

Application  of  the  OHP  metallic  felts  to  turbomachine 
seats  elect  rode  posit  i  on  p0089  N79  1 1060 

Material  problems  m  ie(  vane  thrust  vector  control 
systems  p0127  N80  10308 

REGRESSION  ANALYSIS 

Recent  experience  m  the  devefopment  and  application 
of  LCC  models  p0197  N79  25410 

REGULATIONS 

Norse  levels  and  then  measurements  and  interpretation 
m  the  vicinity  of  military  arrf'elds  in  the  United  King 
dom  p0224  N7  7  20742 

REINFORCED  PLASTICS 

The  resonance  impedance  method  as  a  means  for  quality 
control  of  advanced  fibre  reinforced  plastic  structures 

p0196  N70  26475 

REINFORCEMENT  (STRUCTURES) 

Experimental  solutions  of  acoustic  fatigue  problems 
in  aircraft  construction  materials  p0207  N7 7  22572 


REINFORCING  FIBERS 

The  resonance  impedance  method  as  a  means  tor  quality 
control  of  advanced  fibre  reinforced  plastic  structures  I 

pOl 96  N78  26476 

RELATIVISTIC  PLASMAS 

Relativistic  electron  beam  interactions  for  generation  of  1 
high  power  millimeter  and  submittimetei  waves 

pOl 52  N79  23300 

RELAXATION  METHOO  (MATHEMATICS) 

Relaxation  methods  t or  time  dependent  conservation 
equations  in  fluid  mechanics  p0l86  N7  7  22446 

RELAY  SATELLITES 

TOMA  for  relayed  communications  pOl  75  N79  31492 

RELIABILITY 

Technical  evaluation  report  on  the  49thiBl  Propulsion 
and  Energeiicy  Specialists  Meeting  on  Powe*  Plant  Reiiabii 
dy 

[AGAR0  AR  1  )0|  u0O83  N78  14048 

COPRA  A  new  line  of  uln»rehatt*  reconfigureble 
computer*  destined  tor  onboard  aerospace  applications 

p0033  N80  14041 

Assessment  of  RE  communications  reliability 

p0l80  N80  19377 

Reliability  improvement  warranty  An  overview 

p0200  N80  19527 
Reliability  clauses  in  contracts  p0200  N80  19528 
The  increase  of  the  reliability  of  electronic  equipment 
subject  to  reliability  clauses  p0200  N80  19529 

Reliability  improvement  due  to  the  application  of  clauses 
of  operational  reliability  p0200  N80  19530 

Production  Reliability  Assurance  (PRAl  Testing 

p0200  N80  19531 
Methods  used  for  discerning  the  pliability  of  military 
aircraft  radar  pO 200  N80  19532 

A  fault  tolerant  architecture  approach  to  avionics 

reliability  improvement  p0200  N80  19533 

Impacts  of  technologies  selected  on  the  reliability  and 
operational  availability  of  equipments  Cost  considera 
tK)ns  p0201  N80  19536 

Military  adaption  ot  a  commercial  VOR/ILS  airborne  radio 
with  a  reliability  improvement  warranty 

p0201  N80  19540 

Reliability  and  support  data  for  statistical  evaluation 
using  a  management  information  system 

p0204  N80  19659 
The  reliability  impiovernem  warranty  and  its  application 
to  the  f  16  multinational  fighter  program 

p0204  N80  19561 

RELIABILITY  ANALYSIS 

Accelerated  mission  test  A  vital  reliability  tool 

p0079  N77  33196 
Methodology  for  control  of  life  cycle  costs  for  avionics 
systems 

(AGARD  LS  1001  P0197  N79  25407 

Problems  m  the  investigation  of  reliability  associated 
life  cycle  costs  of  military  airborne  systems 

P0197  N79  25411 
Emulation  applied  to  reliability  analysis  ot  reconttgurable 
highly  reliable  fault  tolerant  computing  systems 

p020)  N0O  19541 

Reliability  assurance  for  large  scale  integrated  circuits 
P0202  N80  19542 
Reliability  of  high  brightness  CRTs  for  airborne  displays 
pO 202  N80  19543 
Reliability  investigations  on  an  automatic  test  system 
for  an  an  to-ship  missile  system  p0202  N80  19544 
Application  of  the  lognormal  distribution  to  corrective 
mamtenace  downtimes  P0202  N80  19545 

Reliability  management  of  the  avionic  system  of  a  military 
Strike  aircraft  P0202  N80  19546 

Introduction  to  software  reliability  A  key  issue  of 
computing  systems  reliability  P0202  N80  19547 

Software  reliability  Understanding  and  improving  it 

P0202  N80  19548 

Quantitative  assessments  of  software  reliability 

P0203  N80  19550 

An  analysis  of  software  reliability  prediction  models 

P0203  N80  19551 
Software  development  for  TORNADO  A  case  history 
from  the  reliability  and  maintainability  aspect 

P0203  N80  19554 

RELIABILITY  ENGINEERING 

System  integrity  by  use  of  selfdiagnosmg  failure  detection 
-  for  digital  flight  control  systems  p0007  N7 7  25066 
Avionics  Reliability  Its  Techniques  and  Related  Dis 
uplines  conferences 

jAGARD  CP  26l|  P0199  N80  19519 

An  analysis  of  the  evolution  of  the  reliability  and  maintain 
ability  disciplines  P0199  N80  19520 

Difficulties  m  predicting  avionics  reliability 

P0199  N80  19521 
Reliability  growth  models  P0199  N80- 19522 

A  simulation  program  for  the  determination  of  system 
reliability  of  complex  avionic  systems  pO  1 99  N80  1 952 3 
Micro  electronic  systems  reliability  prediction 

00199  N80  19524 
Markovian  availability  model  for  a  network  of  commumce 
tmg  computers  pO  199  N80  19525 

Trends  m  reliability  modeling  technology  for  fault  tolerant 

systems  D0201  N80  19534 

Nonelectronic  aspects  of  avionic  system  reliability 
actuation  P0201  N80  19535 

Reliability  growth  through  environmental  simulation 
electronic  equipment  {>0201  N80  19538 

The  A  7  head  up  display  reliability  programme 

P0201  N80  19539 
Introduction  to  software  reliability  A  key  issue  of 
computing  systems  reliability  o 0202  NBO  1 954  7 

formal  methods  for  achieving  rehab)*  software 

00202  N80  19549 


The  integrated  management  of  reliability  and  maintained 
ilit v  >n  procurement  p0204  N80  19558 

REMOTE  REGIONS 

New  technology  to  improve  HF  circuit  reliability  and 
availability  tor  remote  region*  pO  1 84  N80  194)7 

REMOTE  SENSORS 

Application*  of  Remote  Sensing  to  Ocean  Surveillance 
(AGARD  LS  88|  p021B  N78  19587 

Remote  sensing  in  ucean  surveillance  Promise* 
problems  and  perspectives  p02>8  N78  19588 

Operational  requirements  and  problems 

p02l8  N78  19589 

Radiation  and  environmental  physic*  refresher 

p02T8  N78  19590 
Microwave  scanning  radio  met  ry  p0218  N78  19591 
Microwave  Scanning  radrometry  (applications) 

p02 1 8  N78  19592 

Infrared  radiometry  and  visible  spectrometry 

p02 1 8  N78  19593 
Visible  and  infrared  imaging  radiometers  for  ocean 
observations  p0218  N78  19594 

Remote  sensing  satellite  sensors  which  use  elect  rom 
agnetic  radiation  p0162  N78  23329 

A  CCD  digital  image  store  p0136  N78  31306 

Advance*  *n  mm  wave  components  and  systems 

pOl 50  N79  23286 
Theoretical  modelling  and  experimental  data  matching 
for  active  and  passive  microwave  remote  sensing  of  Earth 
t«„*,n  pO  1 78  N80  19360 

Ground  wave  and  sky  wave  sea  state  sensing  expen 
ment*  in  the  United  Kingdom  p0182  N80  19400 

Development  of  Hf  Skywave  radar  for  re, note  sensing 
applications  p0183  N80  19402 

Definition  of  subsurface  features  by  geophysical  pro 
bmg  p0 1 83  N80  19408 

REMOTELY  FILOTED  VEHICLES 

Designing  the  survivability  of  flying  weapon  system 

pOQ45  N77  19046 
Engines  for  small  propeller  driven  RPVs  report  of 
Sub  Group  A  Of  AGARD  Working  Group  on  Propulsion  and 
Power  Supplies  for  unmanned  vehicles  volume  1 
(AGARD  AR  101  VOL  1|  p0083  N78  1 5054 

Technical  evaluation  report  on  the  Avionics  Panel/ 
Guidance  and  Control  Panel  Jomc  Symposium  on  Avionics / 
Guidance  and  Control  for  Remotely  Piloted  Vehicles 
tRPVs) 

(AGARD  AR  113|  p0098  N78  1  7075 

The  AS  350  light  helicopter  p0064  N78  19140 

Westland  Wisp  pOQ65  N78  19149 

An  ECM  resistant  communication  and  ranging  system 
for  remotely  piloted  vehicles  p0O51  N78  21080 

Highly  maneuverable  aircraft  technology  remotely 
piloted  research  vehicle  p0l04  N79  1687  1 

Experience  in  producing  software  for  the  ground  station 
of  a  remotely  piloted  helicopter  system 

p0033  N80  14038 
Simulation  use  m  the  development  and  validation  of 
HiMAT  flight  software  p0033  N80  14039 

Avionics/guidance  and  control  for  remotely  piloted 
vehicles  (U) 

(AGARD  CP  213)  p0072  XBO  72062 

Propulsion  and  power  supplies  for  unmanned  vehicles 
small  RPV  s  powered  by  to>t>o(et  or  turbofan  volume  2 
Ail 

| AGARD  AR  101  VOL  2)  p0096  X80  72093 

Propulsion  and  power  supplies  for  unmanned  vehicles 
small  RPV  s  powered  by  turboiet  or  turbofan  volume  2 

lUt 

JAGARD  AR  10UFRI  VOL  2|  p0096  X80  72094 

Report  of  working  group  06  on  propulsion  and  powe' 
supply  of  unmanned  vehicles  volume  4  'U' 

|AGAR0  AR  101  VOl  4]  t’0096  X0O  72096 

RENE  96 

An  analysis  of  the  low  cycle  fatigue  behavior  of  the 
superalloy  Rene  95  by  sbamrange  partitioning 

p0209  N79  10489 

REPEATERS 

TQMA  for  relayed  communications  pOt75  N79  31492 

REPORTS 

The  CAA  mandatory  occuuenre  reporting  system 

u0046  N77  19051 

Descriptive  cataloging  processing  technical  reports 
,>0281  N79  13928 

REQUIREMENTS 

Visual  simulation  requirements  and  hardwiue 

p0 1 1 8  N79  15983 

RESCUE  OPERATIONS 

Recent  research  m  combat  am  rati  and  helicopter  rescue 
systems  j.<0046  N77  19065 

Air  sea  rescue  operations  Search  and  >escue  expen 

ence  p0064  N78  19 1 34 

The  search  and  rescue  satellite  (SARSATi  system 
project  pOMI  N79  18)15 

Ionospheric  effects  on  the  Doppler  frequency  fo'  a  search 
and  rescue  satellite  (SARSATI  p014l  N79  181  16 

Rescue  helicopters  m  primary  and  secondary  missions 
p022S  N79  19606 
Aeromedical  evacuation  on  the  predicted  European 
battlefield  A  scenario  m  urgent  need  of  attention 

p0225  N79  19607 

Maryland’s  Med  Ev«e  helicopter  program 

P0225  N79  19608 
Night  rescue  operation  procedure  over  sea  with  bell 
UH  JD  helicopters  p0225  N79  19609 

Coordination  of  medical  aspects  of  the  an  rescue  service 
m  the  Federal  Republic  of  Germany  p022S  N/9  19610 
Medical  aspects  of  helicopter  e  vacua  iron  and  rescue 
operations  p0226  N79  19611 

An  evaluation  of  the  effects  of  a  stability  eugmentatron 
system  upon  aviator  performance/ workload  during  a 
MEDEVAC  high  hovei  operation  p0226  N79  19612 


SUBJECT  INDEX 


SANDWICH  STRUCTURES 


The  boat  that  is  a  raft  p022C  N 79  19613 

UH  60A  MEOEVAC  kit  p0226  N79  19614 

Casualty  evacuation  by  helicoptar  p0226  N79  19615 
Davalopmant  of  casualty  avacuation  kit  for  iha  light 
observation  balicoptar  (Kiwa)  p0226  N79  19616 

Human  exposure  to  machamcal  vibration  at  lying  postura 
in  tba  ambulance  balicoptar  UH  10  p0226  N79  19617 

Protective  approacbas  m  tba  moderation  of  tba  physiol  og 
•cal  affaett  of  extrema  ambtant  conditions  in  "balicoptar 
operations  p0226  N79  1961B 

SaOout  from  autorotafrng  helicopters 

p0233  N79  19666 
An  advanced  guidanca  and  control  tysttm  for  rascua 
balicoptar*  p010e  N79  30217 

mat  arch 

Advanced  tacbnology  for  tha  millimeter  and  submillimatar 
wavs  rag  ion  pOISO  N79  23283 

matARCH  AND  DEVELOPMENT 

Computar  applications 

[AGARD  AR  100)  p0265  N77  18760 

Aviation  safaty  and  operation  problems  research  and 
tacbnology  p0044  N77  19041 

Methods  of  technological  forecasting 
[AGARO  R  655)  p0284  N77  28048 

Laser  optical  measurement  methods  for  aero  engine 
research  and  davalopmant 

[AGARD  LS  90)  p0077  N77  3216S 

Practical  application  of  LV  systams  to  aaro  angina 

research  and  davalopmant  p0078  N77  32170 

A  further  review  of  cm  rent  research  related  to  the  design 
and  operation  of  large  wind  tunnels 
[AGARO  AR  105)  pO1 17  N77  32177 

Review  of  selected  information  transfer  studies  m 
research  and  development  p0282  N79-20919 

Research  and  development  activities  m  Italy  in  the  field 
of  aerospace  structures  end  materials 
(AGARO  R  675)  p0153  N79  24202 

REMARCH  MANAGEMENT 

The  small  nations  needs  for  scientific  and  technical 
information  The  case  of  Norway  p0278  N78  11875 
Evaluation  of  information  services  Research  and 
reality  p0282  N79  20921 

REMARCH  PROJECTS 

A  survey  of  transition  research  at  A EDC 

p0190  N78  14340 
Applications  of  non  intrusive  instrumentation  in  fluid  flow 
research 

IAGARD  AR  112|  p0190  N78  18374 

REMARCH  VEHICLES 

The  rotor  systems  research  aircraft  A  new  step  m  the 
technology  and  rotor  system  verification  cycle 

p0065  N78  19144 

RESIDUAL  STRESS 

Application  of  X  ray  diffraction  stress  measuring  techm 
ques  to  aircraft  structures  pOt95  ft 7 9  29487 

Residual  stresses  in  grinding  p0146  N79  23238 

The  contribution  of  photoelasucity  measurement  to  the 
study  of  turbine  parts  p0092  N79-27152 

RESOLUTION 

Detail  resolution  m  optical  fibre  index  profiling  methods 
p0274  N78I6828 

Visual  criteria  for  out  of  the  cockpit  visual  scenes 

pOI 17  N79-15976 

RESONANT  FREQUENCIES 

Dynamic  nondestructive  testing  of  materials 

pG! 96  N78  26470 
The  resonance  impedance  method  as  a  means  for  quality 
control  of  advanced  fibre  reinforced  plastic  structures 

p0196  N78  26475 

RESONANT  VIBRATION 

The  analysis  of  engine  vibrations  p0092  N79  27150 

RESONATORS 

Design  end  performance  of  SAW -resonators  and  resonat 
or  filters  pOI  35  N78  31293 

RESPIRATION 

Mechanics  of  breathing  during  graded  exercise  measured 
with  the  bodypfethysmograph  p0239  N79- 1 1  709 

RESPIRATORY  IMPEDANCE 

Detection  and  supervision  of  obstructed  respiratory  flow 
■n  fliers  Advantages  of  debit  volume  graphs 

p0239  N79  11707 

RESPIRATORY  RATE 

Use  of  Inspiratory  Minute  Volumes  m  evaluation  of  rotary 
and  fixed  wing  pilot  workload  respiratory  response  to 
flight  conditions  p0252  N78  31754 

Follow  up  and  transversal  study  of  vital  capacity  and 
FEV  sub  valuas  among  personnel  of  the  Belgian  Army 
forces  p023«  N79  11706 

RESPIRATORY  SYSTEM 

Specific  Findings  in  Cardiology  and  Pulmonary  Function 
with  Special  Emphasis  on  Assessment  criteria  for  Flying 
(AGARD  CP  232)  p0238  N79  1 1  705 

REST 

Measuring  systolic  lime  intervals  at  rest  and  under  stress 
by  external  methods  Advantages  in  the  evaluation  of 
fliers  p02 40  N79  11717 

REVERSED  FLOW 

Evaluation  of  a  caramic  combustion  chamber  for  a  small 
gas  turbine  engine  p0088  N78  2T14S 

Unsteady  boundary  layers  with  reversal  and  separation 
p0038  N78  22050 

REVIEWING 

Review  of  acoustic  fatigue  activities  in  Italy 

p0206  N77  22570 

Review  of  acoustic  fatigue  activities  in  the  USA 

p0206  N77  22571 
Review  of  acoustic  fatigue  activities  m  the  United 
Kingdom  p0207  N77  22573 

An  overview  of  concepts  for  aircraft  drag  reductions 

p0035  N77  32092 


REYNOLDS  NUMRER 

A  survey  of  transition  research  at  AEDC 

pOI 90  N78  14340 
An  experimental  study  of  boundary  layer  transition  on 
•  slender  cone  at  Mach  5  pQ190  N78  14341 

Three  Dimensional  and  Unsteady  Separation  at  High 
Reynolds  Numbers 

[AGARD  LS  94)  p0191  N70  28397 

In  vise  id  fluid  model,  based  on  rolled  up  vortex  sheets 
tor  three  dimensional  separation  at  high  Reynolds  number 
p0192  N78  28406 
Status  and  future  prospects  of  using  numerical  methods 
to  study  complex  flows  at  High  Reynolds  numbers 

p0?92  N78  26410 
Visualisations  and  calculations  of  air  intakes  at  high  angles 
ol  attack  and  low  Reynolds  number  -  Navier  Stokes 
equation  p0029  N79  22030 

RHYTHM  (BIOLOGY) 

Biological  rhythms  of  man  living  in  isolation  from  time 
cues  p0247  N80  15813 

RIDING  OUAUTY 

Aircraft  rid#  bumpiness  and  tha  design  of  nde  smoothing 
systems  pOOM  N78  26053 

Flight  control  system  design  for  ride  qualities  of  highly 
maneuverable  fighter  aircraft  p0014  N78  26054 

B  1  nde  control  p0105  N79  16876 

RIGID  ROTOR  HELICOPTERS 

Project  NAVTOLAND  (Navy  varticat  takeoff  and  landing 

capability  development)  p0107  N79  30212 

RIGID  ROTORS 

The  Advancing  Blade  Concept  <ABC)  rotor  program 

p006S  N7019143 

RIGID  STRUCTURES 

Fatigue  behaviour  of  cracked  stiffened  panels 

p0205  N77  22561 
Prediction  of  the  structural  damping  of  a  vibrating 
stiffened  plate  p0213  N80  19574 

RING  STRUCTURES 

Rotor  bust  protection  Design  guidelines  for  contain 
ment  p0094  N79  27 1 66 

RISK 

Prospective  Medicine  Opportunities  in  Aerospace  Medic 
me  conferences 

lAGARO  CP-231)  p0237  N79  1 1692 

Evaluation  of  cardiac  risk  and  subject  response  to 
ameliorative  efforts  p0241  N79  11723 

The  impact  of  coronary  vascular  risk  factors  on  proles 
sional  aircrew  license  loss  in  the  United  Kingdom 

p024l  N79  11724 

RIVETED  JOINTS 

Damping  effects  m  |omts  and  experimental  tests  on 
riveted  specimens  p0214  N80  19584 

ROCKET  ENGINE  CAMS 

Composites  in  Mure  motor  hardware  A  research 
view  pOI  27  N80  10309 

ROCKET  ENGINE  DESIGN 

Solid  rocket  motor  design  automation  technology 

pOI 24  N80  10283 

Solid  propellant  specific  imoulse  prediction 

pOI 24  N80  10285 
The  use  of  standaidued  test  motors  and  laboratory  tools 
m  the  development  of  missile  propulsion  technology 

P0128  N80  10315 

ROCKET  ENGINES 

Nonlinear  combusiion  instability  m  solid  propellant  rocket 
motors  Influence  of  geometry  and  propellant  formulation 
p0127  N80  10306 

Measurement  Of  thrust  transients  in  rocket  motors 

p0128  N80  10316 

ROCKET  NOZZLES 

A  simple  method  to  estimate  the  influence  of  a  small 
variation  m  the  throat  area  on  the  performance  ol  solid 
rockets  p0125  N80  10287 

ROCKET  PROPELLANTS 

Ultrasonic  imaging  as  applied  to  non  destructive  testing 
of  rocket  propellants  p0128  NBO  10313 

ROCKET  THRUST 

Measurement  of  thrust  transients  in  rocket  motors 

pOI 28  N80  10316 

ROLL 

Experimental  determination  of  dynamic  derivatives  due 
to  roll  at  British  Aerospace  Warton  Division 

pOlOO  N79  15065 
Target  marker  placement  for  dive  toss  deliveries  with 
wings  non-level  p0023  N79  20023 

The  application  of  control  theory  to  the  investigation  of 
roll  motion  affects  on  human  operator  performance 

p0246  N79  31931 

ROLLER  BEARINGS 

Critical  inspection  of  be  a  nogs  for  life  extension 

p0196  N78  26472 

ROTARY  WING  AIRCRAFT 

Tha  assessment  of  u,  <ary  wing  aviator  precision  perform 
ance  during  extended  helicopter  flights 

P0250  N78  16625 
Technical  evaluation  report  on  the  Flight  Mechanics  Panel 
Symposium  on  rotorcraft  Design 

(AGARD  AR  114|  p0062  N76  17049 

Rotorcraft  Design 

[AGARO  CP  233)  p0063  N78  19126 

US  Navy/Manne  Corps  rotary  wing  requirements 

p0063  N78  19132 

Tethered  RPV  rotorcraft  p0064  N70  19141 

The  rotor  systems  research  aircraft  A  new  step  m  the 
technology  and  rotor  system  verification  cycle 

p0065  N78  19144 

UFVLR  rotorcraft  research  p0065  N78  19146 

Research  Requirements  for  the  improvement  of  helicopter 
operations  p0065  N78  19147 

Prediction  of  eeroelastic  instabilities  m  rotorcraft 

p0093  N79  27159 


Rotorcraft  identification  experience  p007 1  NBO  19101 

ROTARY  WINGS 

Converitbfe  fen  shaft  engine  (for  rotary  w mg  aircraft) 

p0076  N77  22133 
long  term  experience  with  a  hi ngeies*/ composite  rotor 
p0064  N7S  19137 
In  flight  toxicology  of  fixed  end  rotary  wing  aircraft  crew 
stations  p0227  N79  19619 

A  helicopter  high  definition  rotor  blade  radar 

p0107  N79  30207 

ROTATING  CYLINDERS 

Flow  and  heat  transfer  m  rotating  ooofam  channels 

pOOSB  N78-21156 

ROTATING  OIBKS 

Stability  calculations  for  a  rotating  disk 

p0167  N7S  14323 
Calculation  of  tamparature  drstnbulion  in  disks  and 
cooling  flow  in  a  transient  stale  pOOBS  N78  21 157 
Gas  turbine  disc  sealing  system  design 

p0091  N79  11072 

Calculation  of  stress  concentrations  m  disc  at  vac's* 
viscoplastKity  of  turbine  disks  p0093  N79  27157 

Small  turbines  Experiences  with  disk  ruptures 

p0093  N79  27163 

ROTATING  SHAFTS 

Self-acting  shaft  seals  gas  turbine  engines 

p0090  N79  11070 

A  computational  tool  for  mechanical  seal  design 

p0091  N79  11073 

ROTATING  STALLS 

Distortions,  rotating  stall  and  mechanical  solicitations 
p0095  N79  27177 

ROTOR  AERODYNAMICS 

Tha  importance  of  unsteady  aerodynamics  in  rotor 
calculations  p0040  N78-22064 

ROTOR  BLADES 

The  Advancing  Blade  Concept  IABCI  rotor  program 

p0065  N78  19143 

ONER  A  aerodynamic  research  work  on  helicopters 

pO065  N78  19148 

ROTOR  BLADES  (TURBOMACHINERY) 

Heat  transfer  to  e  PVD  rotor  blade  at  high  subsonic 
passage  throat  Mach  numbers  p0087  N78  211S0 

Systems  for  the  measurement  of  rotor  tip  clearance  and 
displacement  in  a  gas  turbine  pO090  N79  1 1067 

Small  turbines  Experiences  with  disk  ruptures 

pO093  N79  27163 
Unsteady  rotor  blade  loading  in  an  axial  compressor  with 
steady  state  mlel  distortions  p00?5  N79-27176 

The  unsteady  aerodynamics  o<  a  cascade  in  translation 
p0095  N79  27180 
Supersonic  unstalled  flutte'  p0095  N79  27181 

ROTOR  BREED 

Experimental  results  on  high  speed  double  mechanical 
seals  PO090  N  79  11066 

ROTORCRAFT  AIRCRAFT 

Mission  environment  simulation  for  Army  rotorcraft 
development  Requirements  and  capabilities 

pOI 1 7  N79  15977 

ROTOR8 

angular  motion  sensing  with  gas  rotors 

p0061  N77  24126 

Engine  roto'  burst  containment /control  studies 

p0093  N79  27162 
Rotor  bust  protection  Design  guidelines  for  contem 
ment  p0094  N79  27166 

RUPTURING 

Small  turbines  Experiences  with  disk  ruptures 

p0093  N79  27183 

RURAL  AREAS 

Multipath  characteristics  at  UHF  in  rural  irregular 
terrain  p0165  N79  1031 7 


SAFETY  DEVICES 

Oashworthy  helicopter  seats  and  occupant  restraint 
systems  p0232  N79  19658 

Some  improvements  to  the  UK  helicopter  cockpit 

p0232  N79  19859 

SAFETY  FACTORS 

Application  of  fracture  mechanics  to  tha  selection  of 

aluminum  alloy*  P»d  1  p0206  N77-22563 

Safety  criteria  for  fail-operational  autoland  systems  and 
their  application  for  civil  aviation  p0006  N77  25058 
Factors  of  safety  Historical  development  state  of  tha 
art  and  Mure  outlook 

[AGARO  R  661]  p0133  N78  1531 1 

Damage  tolerance  m  practice  aircraft  safety  and  stress 
measurement  p0211  N79- 20420 

Aircraft  operational  experience  and  its  impact  on  safety 
and  survivability  IU) 

[AGARD  CP  212  SUPPl)  p0046  X80  72055 

SAFETY  MANAGEMENT 

Propulsion  and  energetics  panel  working  group  2  on 
aircraft  fire  safety  Volume  1  Executive  summary 
[AGARD  Aft  132  VOL  1)  p0046  N80  12079 

Propulsion  and  energetics  panel  Working  Group  1 1  on 
aircraft  fire  safety  Volume  2  Mam  report 
|AGARD  Aft  132  VOL  2|  p0046  N80  19047 

SAN  MARCO  SATE  LUTE 

Vibration  damping  on  San  Marco  satellites  results  and 
comments  p02 14  NBO  19579 

SANDWICH  STRUCTURES 

Welded  metel  sandwich  with  corrugated  core  Improve 
ments  m  mechanical  strength  characteristics  by  relaxation 
diffusion  heat  treatment  method  of  quality  control  of  spot 
welds  by  mfra  red  thermography  pO?93  N78  1 1397 


l  53 


SATELLITE  INSTRUMENTS 


suBJfcr  inoix 


tATfLUTg  IMSTROMCM 7* 

Remote  sensing  satellite  sensoi*  which  use  electrorn 
«Q/>«iic  ladiaiion  i>0'62  N78  23329 

SATELLITE  NAVIGATION  STATE  Mi 

Propagation  limitations  o>  Navigation  and  Positioning 
Systems 

lAGARD  CP  209|  i>004  7  N7  7  22068 

Pfasm aspheric  signal  fim«  rfe lay  effects  in  satellite 
navigation  system*  p004  7  N77  22070 

P'opagat'On  ejects  observed  in  connection  with  NTS  1 
observations  nea<  me  magnetic  equator 

p0047  N77  22073 
The  effect  of  'adio  tenses  m  the  ionosphere  on  the 
scintillation  ol  satellite  to  ground  >adio  signals 

p004 7  N77  22075 
Single  frequency  use  ol  the  Navy  Navigational  Satellite 
System  p0050  N77  22093 

Applications  of  the  NAVSTAR  global  positioning  system 
to  military  guidance  and  control  p0052  N78  21086 
Global  positioning  system  Signal  structure  and  perform 
ante  cba> actenst ics  p0054  N80  10169 

The  GPS  navigation  message  p0064  N80  10160 

Clocks  Evolution  of  frequency  standards 

p0064  N80  10161 
GPS  time  p0056  N80  10162 

Mastc  control  station  of  the  Global  Postponing 
System  yOO 55  N80  10163 

GPS  master  control  station  operations 

p0066  N80  10164 
Monitor  stations  p0055  N80  10166 

The  GPS  upload  station  p0066  N80  10166 

A  time  transfer  unit  for  GPS  p0055  N80  10167 

Ephemens  and  clock  determination  in  GPS 

p0055  N80  10168 

Texas  instruments  phase  f  GPS  user  equipment 

p0065  N80  10169 
GPS  receiver  operation  p0066  N80-10170 

Alternate  constellations  lor  the  global  positioning  sys 
tern  p0056  N80  10177 

On  the  optimal  selection  of  satellites  m  GPS 

pO056  N80  10)78 

SATELLITE  OBSERVATION 

Transit  satellite  observations  of  ionospheric  irregulan 
t.es  p004?  N77  22072 

Poor  resolution  satellite  observations  of  radar  return  from 
North  America  Brazil  and  the  oceans  p01  58  N7  7  22372 
Satellite  borne  monitoring  of  atmospheric  and  surface 
characteristics  affecting  the  propagation  of  microwaves  in 
the  troposphere  p0l6l  N77  32389 

Applications  of  Remote  Sensing  to  Ocean  Surveillance 
|AGARD  IS  88|  p0218  N78  19587 

Ionospheric  disturbance  forecasting  through  use  of  X  ray 
and  EUV  measurements  from  the  N8L  S0LRAD  satellites 
p0142  N79  18122 

SATEUJTI  ORBITS 

Microcomputer  based  on  ime  state  estimation  with 
applications  to  satellites  p0032  N80  14033 

SATE  LUTE  ORIENTATION 

Alternate  constellations  for  the  global  positioning  sys 
tern  p0056  N80  10177 

SATELLITE  SOUNDING 

The  geomorphology  of  the  Hf  breakthrough  phenom 
enon  p0!8l  N80  19385 

Coupling  between  the  neutral  and  ionized  upper  at 
mosphere  during  disturbed  conditions  p0l8l  N80  19386 

SATELLITE  TRANSMISSION 

Equatorial  and  high  latitude  empirical  models  of  scintilla 
non  levels  p0141  N79  10114 

The  search  and  rescue  satellite  tSARSAT)  system 

protect  p0l41  N79  18115 

Ionospheric  effects  on  the  Doppler  frequency  for  a  search 
and  rescue  satellite  (SARSAT)  p0!4)  N79  18M6 

A  study  of  ionospheric  content  and  scintillations  received 
from  ATS  6  signals  at  Lannion  p0141  N79  18117 

The  influence  of  the  ionosphere  on  the  precision  of 
geodetic  measurements  obtained  by  artificial  satellite 
numerical  analysis  p014T  N79  10118 

ionospheric  disturbance  forecasting  through  use  of  X  ray 
and  EUV  measurements  from  the  N8t  SOlRAO  satellites 
pOM2  N79  18122 
Digital  Communications  m  Avionics  conferences 
airborne  and  satellite  borne  digital  transmission  links 
IAUARD  CP  239|  p017J  N79  31458 

A  novel  approach  to  the  design  of  an  alt  digital  aeronaut! 
cat  satellite  communication  system  p0171  N7931461 
CENSAR  TDM  A  Centralized  synchronization  and  ranging 
for  time  division  multiple  access  p017l  N79  31462 
New  insight  into  ionospheric  irregularities  and  associated 
VHF/UHF  scintillations  p0173  N79  31477 

A  channel  simulator  for  l  Band  satellite  mobile  com 
mumr.ations  pOl73  N79  31479 

The  telegraph  modem  at  spread  Spectrum 

pOI 74  N79  31488 

Application  of  GPS  fo  low  cost  tactical  weapons 

p0056  N80  10174 

SATELLITE  TO  SATELLITE  TRACKING 

ionospheric  range  rate  effects  m  satellite  to  satellite 
tracking  pOI  39  N79  10 103 

SCALING  LAWS 

Scaling  problems  tn  dynamic  tests  of  aircraft  like  conftgur 
at  ions  p0039  N78  22057 

SCATTER  PROPAGATION 

Review  on  communication  aspects  of  chaff  produced 
scatter  propagation  p0215  N77  19533 

A  review  of  scatter  communicationsp016S  N79  10320 

SCATTERING 

Optical  communication  and  detection  through  optical 
scattering  channels  p0l68  N79  27390 

SCATTERING  CROSS  SECTIONS 

Review  on  communication  aspects  of  chaff  produced 
scatter  propagation  p02T5  N77  19533 


An  empirical  model  h>i  average  scattering  cuss  section 
computations  for  land  and  sea  surfaces 

l»0 1 60  N 7  /  3238  J 
Calculation  of  (he  scattering  cross  sactron  of  perfectly 
conducting  o<  dielectric  bodies  by  numerical  oi  pe'turbet 
iona>  methods  P0164  N79  1U3M 

SCHOTTKV  OIOOES 

Experiments  and  analysis  of  acoustuelec me  memory 
correlators  p0l35  N78  31296 

Determination  of  Schottky  diode  mixer  conversion  losses 
in  the  SUBMM  wavelength  range  p0149  N79  2327/ 
The  Mottky  diode  A  new  element  for  low  noise  mixers 
at  millimeter  wavelengths  p0149  N79  232  78 

Advances  m  GaAs  Schottky  diode  $ubrmll>mete>  heiei 
odyne  receivers  and  radiometers  p0)49  N79  23279 

Advanced  devices  and  components  for  the  millimeter 
and  submif/imeter  systems  pO 1 50  N79  23284 

SCIENTISTS 

Ophthalmologies!  requirements  for  Spacelab  astronaut 
scientists  P0223  N77  19739 

Psychological  selection  of  astronaut  scientists  (payload 
specialists!  p0223  N77  19742 

SCINTILLATION 

Ionospheric  scintillations  An  introduction 

P0162  N78  23326 
Equatorial  and  high  latitude  empirical  models  of  scintilla 
non  levels  p014I  N79  181 14 

A  study  of  lonospheuc  content  and  scintillations  received 
liom  ATS  6  signals  at  lanmon  p0141  N79  18117 

A  signal  statistic  af  and  morphological  model  of  tonosp 
nenc  scintillation  of  radio  waves  m  the  1  region 

P0142  N79  181 19 
Prediction  of  geomagnetic  disturbances  by  interplanetary 
scintillation  p0143  N79  18125 

Optical  phase  and  scintillation  at  AMOS  Comparison 
between  observation  and  prediction  p0l44  N79  18137 

New  insight  into  ionospheric  irregularities  and  associated 
VHF/UHF  scintillations  p0173  N79  31477 

SCREENS 

The  dynamic  flow  on  a  wing  profile  in  the  movement 
of  a  screen  The  influence  of  oscillation  parameters 

p0039  N7B  22061 

SC  3780  HELICOPTER 

The  AS  350  light  helicopter  p0064  N78  19U0 

SC  A  STATES 

Ground  wave  and  sky  wave  sea  state  sem  ing  expen 
ments  in  the  United  Kingdom  pOl62  N80  19400 

Sea  state  directional  spectra  observed  by  HF  Doppler 
radar  p0 1 83  N80  19401 

Ocean  swell  parameters  from  narrow  beam  HF  radar  sea 
echo  P0183  N80  19404 

SEA  WATER 

Measurements  of  effective  sea  reflectivity  and  attenuation 
due  to  ram  at  81  GHz  o0153  N79  23306 

SCAURS 

Gas  path  sealing  m  turbine  engines  p0089  N?9  1 1057 
Use  of  coatings  m  turbomachinery  gas  path  seals 

p0089  N79  11058 


SEALING 

Abrasive  coatings  as  sell  cleaning  gas  turbine  compressor 
vane  tip  seals  p0089  N79  1 1059 

Oil  sealing  of  aero  engine  bearing  compartments 

p0089  N79  1 1062 


Studies  on  vibrations  stimulated  by  lateral  forces  in 
seating  gaps  p0090  N79  1 1064 

The  contribution  of  dynamic  X  ray  to  gas  turbine  an  sealed 
technology  p0090  N79  1 1065 

Experimental  results  on  high  speed  double  mechanical 
seals  P0090  N79  1 1066 

Gas  turbine  disc  sealing  system  design 

p0091  N79  1 1072 


SEALS  (STOPPERS) 

Technical  evaluation  report  on  the  51st(B)  PEP  Special 
ists  Meeting  of  the  Propulsion  and  Energetics  Panel  on 
Seal  Technology  m  Gas  Turbine  engines 
lAGARD  AR  123)  p0088  N78  32 104 

Seal  Technology  in  Gas  Turbine  Engines 
{AGARO  CP  237|  p0089  N79  11056 

Gas  peth  sealing  «n  turbine  engines  p0089  N79  1 1057 
Application  ol  the  OHP  metallic  felts  to  turbomachme 
seals  elect rodeposition  p0089  N79  1 1060 

American  Airlines  operational  and  maintenance  expert 
ence  with  aerodynamic  seals  and  oil  seals  in  turbofan 

engines  p0089  N79- 1 1061 

Oil  sealing  of  aero  engine  bearing  compartments 

P0089  N79  1 1062 
Transport  phenomena  m  labyrinth  seals  of  turbomachines 
flow  visualisation  p0089  N79  1 1063 

The  contribution  ol  dynamic  X  ray  to  gas  turbine  an  sealed 
technology  p0090  N79  1 1065 

Experimental  results  on  high  speed  double  mechanical 
seals  P0090  N79  11066 

Determining  and  improving  labyrinth  seal  Derto'mance 
in  current  and  advanced  high  performance  gas  turbines 

p0090  N79  1 1068 
Factors  associated  with  rub  tolerance  of  compressor  bp 
seals  self  sustained  combustion  of  titanium 

p0090  N  79  H069 

Sell  acting  shaft  seals  gas  turbine  engines 

p0090  N79  11070 
Self  active  pad  seal  application  for  high  pressuie  eng 
mes  p0090  N79  11071 

A  computational  tool  for  mechanical  seal  design 

pO091  N79  11073 


SEAS 

An  empirical  model  lo'  average  scattering  cross  section 
computations  for  land  and  sea  surfaces 

P0160  N77  32383 


SCAT  BELTS 

A  catalogue  of  i  u'reni  "npeci  de»«e*  A  working  g>uup 
>  Sport 

{AGARO  H  658)  pO'94  N/B  124/6 

SCATS 

A  catalogue  of  i orient  impact  devices  A  working  gnxup 
'•port 

lAGARD  R  6581  p0»94  N78  12426 

Crashwo'tt'v  helx  optei  seats  and  oci  upa«t 
systems  p0232  N79  19658 

Some  improvements  to  ttie  Uk  rieiuifpter  i  cxkpit 

(•0237  N?9  *96b9 
The  use  o*  mathematical  modeling  •»>  citi'eti’li'* 
naficopter  seating  systems  [>0245  N/9  31923 

SECONDARY  CLOW 

Secondary  flows  ■»'  (urbu machines 
lAGARD  CP  214)  pOOBO  N78  M063 

Recent  developments  m  secondary  how 

pOQBO  N  78  1  1084 
Calc  ulJhuns  cone  emirig  the  secondary  flows  >n  comp<es 
soi  tradings  pOQBO  N70  '  1085 

fcxper i mental  study  of  the  behavior  of  secondary  flowi 
>n  a  transonic  compressor  (>0060  N76  t  1086 

Secondary  flows  and  annulus  wall  boundary  <aye>s  >n 
axial  flow  compressor  and  turbine  stages 

(>0080  N78  MOB 7 
Secondary  flows  m  axial  flow  compressors  with  treated 
Made*  pOOeON78M08B 

Influence  of  mitral  distortions  on  secondary  flows  "*  a 
fixed  annular  cascade  pOO0l  N78  t  1089 

Hot  wire  measurements  m  an  axial  compiessor  and 
confrontation  with  theoretical  predictions  of  secondary 
Hows  pOOei  N78  M090 

Secondary  flow  and  losses  m  lurbme  cascades  with  inlet 
skew  pOOBl  N78  1 1092 

Effects  of  secondary  flows  m  straight  cascades 

p008l  N78  M093 

Secondary  flows  within  turbomachinery  bladings 

pO08«  N78  1  1094 
influence  ol  secondary  flow  effects  on  blade  surface 
pressure  measurements  in  2  0  transonic  turbine  cascades 
pOOBl  N78  1  1095 
Secondary  flow  in  cascades  [>0082  N78  i  1096 

Understanding  turbine  secondary  flow 

p0082  N78  1  109 7 
Effect  of  endwall  cooling  on  secondary  flows  in  turbine 
stator  vanes  (>0062  N78  1 1098 

A  numerical  time  dependent  approach  for  describing 
compressible  mvrsod  non  isentropic  rotational  flows  m 
curved  ducts  t>0082  N78- 11099 

Secondary  flow  studies  m  high  speed  centrifugal  comp 
lessor  impellers  p0O82  N78  IT  100 

Some  observations  from  low  speed  cascade  tests 
concerning  s<de  wall  boundary  layer  suction 

p0082  N78  11101 
Three  dimensional  flowm  highly  loaded  annular  cascades 
with  zero  secondary  vorbcity  p0082  N78  1 1 102 

Comer  boundary  layer  and  secondary  flow  within  a 
straight  compressor  cascade  p0082  N70  1 1  103 

Note  on  relative  vorticny  p0063  N78  11104 

Technical  evaluation  report  on  the  49th(A>  Propulsion 
and  Energetics  Panel  Specialists  Meeting  on  Secondary 
Flows  m  turbomechmes 

(AGARO  AR  109|  p0083  N78  14052 

SEDATIVES 

Hypnotics  and  the  management  of  disturbed  sleep 

p0248  N80  15818 

SELECTIVE  DISSEMINATION  OF  INFORMATION 

Production  of  an  abstracts  journal  -  for  selectrve 
dissemination  of  information  p0280  N78  22962 

Selective  dissemination  of  information 

p0281  N78  22963 

SEMICONDUCTOR  DEVICES 

The  monolithic  integration  of  surface  acoustic  wave  and 
semiconductor  circuit  elements  on  sifreon  for  matched  filter 
device  development  pOl35  N78  31295 

Advances  m  mm  wave  components  and  systems 

pOt 50  N79  23286 

SEMICONDUCTOR  LASERS 

Laser  fiber  coupling  With  optical  transition  structures 

P0273  N78- 16823 
Reliable  semiconductor  lasers  for  w>de  band  optical 
communication  systems  pQ275  N78  16838 

Emission  module  of  a  semiconductor  laser 

P0275  N78  1684J 

SENSITIVITY 

Human  engineering  evaluation  ot  a  cockpit  display/ input 
device  using  a  touch  sensitive  screen  p0014  N78  26056 
Aircraft  motion  sensitivity  to  variations  m  dynamic 
stabrlrty  parameters  pO  103  N79- 1 5095 

SENSORIMOTOR  PERFORMANCE 

In  flight  recording  ol  helicopter  pilot  activity  head  and 

hand  movements  P0250  N78  16624 

SENSORY  FEEDBACK 

Sensorial  aspects  of  helicopter  operations 

P0230  N79  19644 

SEPARATED  FLOW 

Prediction  method  for  steady  aerodynamic  loading  on 
airfoils  with  separated  transomc  flow  p0004  N77  20005 
Aircraft  maneuvers  and  dynamic  phenomena  resulting 
m  tepid  changes  of  load  distributions  or/  and  fluctuating 
separation  P0005  N77-20009 

Dynamic  loading  on  an  airfoil  due  to  a  growing  separated 
region  (>0006  N7  7  20015 

Flow  representation  including  separated  regions  using 
discrete  vortices  P0186  N77  22447 

Unsteady  Airloads  m  Separated  and  Transonic  Flow 
(AGARO  CP  226(  p0009  N77  31073 

Unsteady  airloads  in  separated  and  transonic  flow 

oOOJO  N77  31074 


1-54 


SUBJtU  iNDt* 


SIMULATION 


Sail*'  »t»  *  lK'»  ..''Steady  pX*»uX*  and  fO'lC*  U' 

•Uiuattt  ••HJO'xhng  slim  t  wet  pO0 1 0  N77  31075 

f  »a«uat.o'  uf  «>b<M'U>'  levels  at  the  pilot  vast  lawtaO 
by  w>ng  flow  MuaitiiiX  pOO  tO  NM  3  I O 78 

t.ihimi  i aipiHiM  to  sepexteo  flow  on  tr®  »fxxl  i>aoi 
•»uiM  V>W  «><  pOOlO  Ht  7  JiOBi 

Si  ehng  proMem*  ,n  ,lynam»  latlt  of  awe* ah  like  t  orthg^F 
atHvik  p0039  N7B  2204/ 

int«>ia  Hji  ii®  oo»>  occurrence  a*  high  tpaxt 
nsieady  M>oa' at'O'  about  .one  eve  bodww 

p003»  N7S  22062 
l#ch..*ei  avatuat’on  report  o»  it®  S*®«  alia  It  Meeting 
on  unsteady  A.noeds  .n  Separated  and  Danaon®  Mm» 
|Ai,ARD  A*  <06|  pOO«0  N7B  26U5 

air*. am*  .  espouse  to  sepexted  Po® 

pOOAO  N 78  261 16 
Three  Oimana.o-'aJ  and  Unsteady  Sepexton  at  High 
Reyno*da  Nu<t*a.t 

(Ac, abo  IS  84 1  p0l91  N78  28397 

Presentation  ot  the  subyect  effect*  of  thi##  dm®" 
»on*4  tapacatad  flow  on  auc  xft  design 

p0191  N  78  28398 
Vim. <d  mwiacMj  .niaratton  method*  kw  two  dimensional 
flow*  .iK coding  »apa>at<o><  and  »Nx»  waves 

p0191  N  78  28401 
Ph«noma<Ki*o\jK  ai  aspect*  ot  quasi  stationery  controlled 
and  uncontrolled  three  din®niiooel  Row  separations  in 
faiat •of  to  am'sh  design  constdexhor®  and  swepi  winy* 
p0>9 1  N 78  28402 
>»liOdu<  non  to  unsteady  aapac  tt  of  separation  m  tutaonic 
and  t.anwm*  flow  p0 1 9  '  N  78  28403 

P'adKtiOn  o*  th*  \«n"t«  ot  buffeting  Structural 
a*(K>n*a  to  it®  ee-ony'iem *  exirtetion  produced  b» 

separated  now  pO'9'  N78  28404 

Soma  unsteady  sepextion  piobiems  to.  slender  bodies 
p0l91  N78  28405 
>,.**..d  tiowt  model  based  on  rottad  up  node*  %r®ets 
•hi  three  dimensional  sepaxhon  at  h.gh  Reynolds  numbti 
POT92  N78  28406 

P-edKhuri  ot  sepsxbi”'  .i*'<ig  bOurMlery  <eyer  theory 

P0192  N  78  28408 
p  «<1m  Ik»>  «•*  •i.'Staady  sapaxtad  bows  on  oscillating 
a,.*,,. is  pO  ’  92  N 78  28409 

tMait  <>*  low  sepexi.or  viutae*  .»<•  am  xft  unsteady 
<t(>odyn«t'ir>  p0l02  N79  '5084 

Symii.ein,  at  and  AsyiTimetm  a!  \epa' ation*  about  a 
rawed  i.o»»a  p0026  N79  220'  t 

|  onfot  o*  tijiebnrty  th-e*  >}•!»  iH'*.<j"Sl  ttow  separations 
pOI  > 4  N80  15164 

SEQUENTIAL  ANALYSIS 

a  domain  berk  initiation  tin  a  phased  array  >a<1a'  us-ny 
a  i  i.iTte'  nap  pOt69  N79  30464 

SERVICE  UFE 

Military  tugi'if  tetenoialion  service  i.onnet  ted  wot 
'•fe  ,»<.(#  osrs  pO0?8  N77  JJ>9J 

R'oyiass  >n  .Inter mm.ny  <.e>vice  »ite  by  endoianca  tests 
Cone O'iI*  ainxtt  t>0079  N77  33195 

p'0|«ct  optimisation  nrlitaiy  yas  turbines  Witti  'aspect 
to  turbine  '.te  p0083  N78  2'  120 

f  ntiiat  mspact'O*.  ot  bearings  to'  'it®  entansion 

pO 1 96  N78  264/2 

t  atigue  ot  ti#ti.  optt's  Service  iite  evaluation  methoil 

p0070  N79  23079 

Aero  engine  deterioration  m  force  service  lU' 

| ACiARO  AR  1 04]  p0O96  X80  72091 

Aero  engine  deterioration  m  air  force  service  <UI 
IAGARP  AR  1 041 7 R)|  p0096  X80  72092 

SCNVICI8 

Evaluation  ot  information  services  Research  and 
reality  p0282  N79  2092  t 

MRVOCONTAOl 

Structural  aspects  of  active  controls  p0'08  N79  30221 
Resutis  related  to  simulated  and  m  flight  esperimantation 
with  an  elaclnc  flight  control  system  that  can  be  gene>a 
iwed  p0109  N79  30224 

SHAPED  CHANGES 

Some  measuiements  of  ignition  detay  and  neat  transfer 
with  pyrogen  igniters  pOl25  N80  10290 

SHAPES 

A  theoretical  and  experimental  means  to  predict  tee 
accretion  shapes  for  evaluating  aircraft  handling  and 
performance  characteristics  p0069  N79  15041 

8HEAN  LA YENS 

Nonlinear  instability  of  free  shear  layers 

pO'87  N78  14321 
Design  criteria  lor  the  non  occurrence  o!  high  speed 
uns ready  teperefron  about  concave  bodies 

p0039  N78  72062 

SHIELDING 

Engine  rotor  bursl  containment/ conlroi  studies 

P0093  N79  27162 

SHIFT  NEGISTf  NS 

CCD  delay  lines  for  the  processing  of  a  radar  signal 
Application  to  an  MTl  pOi  38  N78  3131  7 

SHIPS 

long  and  shod  range  navigation  system  requirements 
for  civilian  and  military  ships  p0049  N7  7  22088 

Simulation  and  study  of  V/STOl  landing  aids  for  USMC 
AV  8  aucaft  P0107  N79  30214 

SHOCK  ABSONSEN8 

Crashworthy  ’  encopte’  seats  and  occupant  restraint 
systems  P0232  N79  19658 

SHOCK  NISfSTANCf 

Models  and  Analogues  fo»  the  Evaluation  of  Human 
Biodynamic  Response  Perfc  -mance  and  Protection 
conferences  human  tolerance  of  acceferatton  vibration  and 
shnefc 

(AGARD  CP  253|  P0242  N79  31901 

Reference  paxmeters  lo«  shoe*  inputs  and  shock 

tolexnce  Um,ts  r>0?43  N 79  31905 


SHOCK  SPECTRA 

Neteiem  •  parameters  tor  shock  <npuis  and  shots 
luiaxme  limits  p024  3  N79  31905 

SHOCK  WAVES 

Jei  r kmm  from  w<  miming  flow  and  shock  waves 

p0001  N77  18997 
E  ttic  am  solution  of  unsteady  transonic  flows  about 
airfoils  pOOl  1  N77  3108/ 

Vise  id  inwiscid  interaction  methods  fo<  two  dimensional 

flows  including  separation  and  shock  waves 

p019l  N 78  28401 
The  CuodynarriK  lesponse  of  the  human  body  end  its 
application  to  standards  p0246  N79  31929 

SHOKAN 

Short  xngs  niygilion  rlyuiil m ants  fo>  transport 
systems  p0049  N7  7  220S7 

long  and  shoo  xnga  navigation  system  requirement* 
for  civilian  and  military  *htp*  p0049  N7  7  220S8 

SHORT  HAUL  AIRCRAFT 

Airfxma  retpone#  to  separated  flow  on  the  shoo  haul 
encxtl  VFW  614  p0010  N7  7  31081 

SHORT  TAKEOFF  AIRCRAFT 

VC  14  control  system  redundancy  p0098  N7  7  33214 
the  NAE  airtooi n#  V/STOl  simulator 

p0065  N  78  19145 
Handling  qualities  of  a  simulated  ST01  aircraft  m  natural 
and  computar  generated  turbulence  and  sheer 

pOi  18  N79  15981 
flight  eipe>®nce  with  advanced  controls  end  displays 
dunng  pilot  ad  cumad  dec  afaratmg  approaches  m  a  powered 
lift  STOl  aircraft  p01 1 1  N79  30243 

Ihe  VC  14  upper  surface  blown  flap  A  unique  control 
surface  p01i3  N80  15157 

SHORT  WAVE  RADIO  TRANSMISSION 

Radio  link  computations  optimize  patiem  sharing  of 
shoowava  antann*-,  p0>85  N80  19419 

SIDE  LOOKING  RADAR 

Sideways  looking  Rada>  'SIRi  using  a  synthetic  aenai 
p02 1 8  N78  19595 

SIDEL0SE  REDUCTION 

Problem*  of  adaptive  sideiobe  suppression 

p0157  N 7 7  22368 

SIGNAL  ANALYSIS 

Aero  acoustic  measurement  and  analysis  techniques 
•  nfor matron  thaor\  drt( J  signal  analysis  p0002  N7  7  1900' 
Comparison  oi  different  methods  of  localisation  and 
(Notification  of  n,nse  sources  m  tu'boiet  engines 

p0002  N77  190G3 
jTiDS  signal  structure  p0057  N80  10184 

Direction  and  Doppler  characteristics  o*  medium  and  long 
path  HF  signals  within  the  night  time  Sub  auroral  XQiO'' 
pO 1 8 1  N80  19391 

SIGNAL  DETECTION 

A  survey  rit  atmusphem.  propagation  research  esper. 
ments  on  slant  paths  .n  the  band  15  40  GHz 

pOi 52  N 79  23302 

SIGNAL  ENCODING 

Aspects  of  source  enc  tiding  pOi  74  N79  3t48a 

Problems  rn  combining  viuti  e  and  (  hannel  coding 

pO'74  N79  31485 

Segmentation  of  pictures  mt<>  changing  and  moving  (jads 
tor  frame  replenishment  coding  techniques 

p01 74  N  79  31486 

SIGNAL  FADING 

lonsphenc  effects  m  NAVSTAR  GRS 

p004 7  N7  7  22069 
ionosphere  time  delev  correction*  for  advanced  satellite 
xngmg  systems  p0047  N77  22071 

Aubome  measurements  of  electromagnetic  wave 
reflections  from  land  and  sea  watei  p0177  N80  19355 

SIGNAL  MIXING 

The  Mottky  diode  A  new  element  for  low  noise  mixers 
at  millimeter  wevelengths  p0t49  N79  232  78 

SI0NAL  PROCESSING 

Computer  epphe ebons 

(AGAR0AR  1001  p0265  N77  18760 

Analog  memory  correlators  for  radar  Signal  processing 
p0156  N77  22355 
Oigital  processing  techniques  and  equipment  A  review 
applied  to  data  format  and  visual  images 

p01 56  N77  22358 

Moving  target  detector  an  improved  signal  processor 

p0156  N77  22360 

A  real  time  xda,  environment  simulation 

p0158  N77  22374 

Wideband  >ada<  imaging  and  signal  processing  array 

pOi 59  N77  22382 
Impact  of  charge  coupled  devices  and  Surface  Acoustic 
Wave  Devices  on  Signal  Processing  and  Imagery  in 
Advanced  Systems  Conferences 
|AGARD  CP  230]  p0I33  N78  3 T279 

State  of  the  art  of  CCD  and  SAW  technologies 

p01 33  N78  31280 

The  roles  for  CC0  and  SAW  in  signal  processing 

p0133  N78  31281 

Signal  Processing  with  a  Reflective  Dot  Array  (RDAi 

p0134  N78  31285 
The  design  >nd  development  of  CCD  programmable 
transversal  filters  and  correlators  p0134  N78  31289 
A  hybrid  SAW/ CCD  signal  processor 

pOl34  N78  31290 
A  microprocessor  controlled  electrically  programmable 
transve  sei  filter  p0134  N78  31292 

Convolution  and  correlation  memory  by  means  of  surface 
acoustic  wave  devices  pOJ35  N78  3129? 

LSI  video  compression  and  computational  modules 
utilizing  digital  charge  coupled  devices  pO'35  N78  31298 
Charge  coupled  devices  with  simplified  drive  require 
ments  p0135  N78  31299 

IRCCD  imagmg  sensors  A  review  of  device  options 

p0136  N78  31302 


l CPU  The  optimum  tuhd  state  ima  scant® ■ 

p01 36  N78  31303 
Applications  of  a  charga  coupled  device  sensor  for 
N^>  of  it®  iadh  helicopter  operation*  p0 1 36  N7B  31305 
A  CCD  memory  chip  lor  rede'  image  processing 

p0136  N78  31307 

Eiettro  optical  processing  of  signets  and  images 

pO!37  N78  31308 

A  high  performance  CCD  Linear  Imaging  Array 

P0137  N78  31310 
Development  and  application  of  a  SAW  Chirp  2  transfor 
mar  pOi 37  N78  31311 

Spectral  anefys®  using  the  CCD  Chi'p  z  transform 

p0137  N78  31313 
AppiKatKK®  of  p®/oelecUK  convolutars  to  radar  signal 

processing  p0137  N78  31314 

A  novel  Mgnai  integrator  using  CCDs 

p0138  N78  31316 
CCD  delay  lines  lo<  tr®  processing  of  a  radar  signal 
Application  to  an  MTl  p0 1 38  N78  31317 

A  CCD  delay  tme  Dopple*  analyser  p013S  N78  31318 
Combined  acquisition  and  fir®  synchronization  system 
lo'  spread  spectrum  receivers  using  a  lapped  delay  ur® 
correlator  p0 1 38  N78  31319 

A  review  o<  signal  processing  lor  scatter  commuoiti 
ikk®  pO  1 66  N79  10326 

The  'ON  of  advanced  technology  m  TOMA  system* 

p0286  N79  25986 
New  generation*  of  TACAN  materials  osmg  uitrahigh 
freque'Ky  nansators  and  mKioprocastor*  for  signal 
processing  p0287  N79  25994 

Tt®  remote  rade '  tracking  station  p0'70  N79  304  71 

Tiansform  domain  processing  tor  digital  communicator 
system*  using  surface  acoustic  wave  devices 

pOi 74  N79  31482 
An  analysis  of  the  e"0'  probability  of  an  all  digital 
detector  P01  74  N79  31483 

State  of  the  an  m  digital  signal  processing  with  applies 
t.ons  to  multiple  access  system*  p01  74  N79  31487 
An  RQ  28  JTiDS  cias*  2  tactical  terminal  system* 
engineering  of  time  division  multiple  act#**  and  TACAN 
signal  processing  to'  pulse  communication  navigation  a«d* 

p005  7  N80  10186 
Digital  4"ay  signal  processing  techniques  applied  to 
guidance  and  navigation  p0032  N80  14032 

Digital  signs'  processing  techniques  m  a  monopulse 
tracking  .ada>  P0032  N80  14035 

SIGNAL  TO  NOISE  RATIOS 

Determination  of  antenna  'ad. ation  patterns  r#da-  nos*, 
sections  and  iam  to  signs1  xbOS  bv  flight  tests 

p0060  N 7 7  24  122 
Performance  enhancement  of  the  GPS  'eceivC  b, 
data  bee  operation  p0056  N80  '0172 

SIGNAL  TRANSMISSION 

Piasmesphenc  signal  time  delay  effects  m  satellite 
■avgation  systems  pO047  N77  22070 

Prediction  of  ground  wave  propagation  time  anomalies 
m  tt®  L0RAN  C  signal  transmissions  ove'  land 

P0048  N77  22080 
Fundamental  mode  signal  transmission  in  single  and 

multimode  fibres  p0271  N78  16808 

interception  of  signals  transmitted  via  meteor  bails 

p0165  N  79  10318 
HF  short  term  field  strength  predictions  and  then 
agreement  with  observations  pOI41  N79  i8i'2 

Global  positioning  system  Signal  structure  and  perform 
ance  characteristics  p00S4  N80  10159 

The  GPS  navigation  message  p00S4  N80  10160 

Master  ci  "trol  station  of  the  Globa'  Positioning 
System  p0055  N80  10163 

GPS  maMer  control  station  operations 

pO05S  N80  10164 

SIGNATURE  ANALYSIS 

The  formation  tracking  procedure  for  tracking  m  dense 
target  environment  p0'70  N79  30466 

Initiation  of  tracks  in  a  dense  detection  environment 

o01 70  N79  30468 

SIKORSKY  AIRCRAFT 

The  US  Army  UTTA5  and  AAH  programs 

t>0063  N78  19131 
The  Sikorsky  S  76  program  [>0064  N78  19139 

SILICON 

High  poweied  silicon  avalanche  diodes  for  optical 
comm umcabon  systems  p0275  N78  16840 

Performance  limitations  of  two  phase  CCD  s 

p0134  N78  31288 
The  monolithic  integration  of  surface  acoustic  wave  and 
semiconductor  circuit  elements  on  silicon  for  matched  filter 
device  development  p0135  W8  31295 

SIUCON  CARBIDES 

Net  Shape  processing  of  non  oxide  ceramics 

p0147  N79  23250 

SIUCON  NITRIOE8 

Net  shape  processing  of  non  oxide  ceramics 

p0147  N79  23250 

SIMPLE  HARMONIC  MC  N 

Propagation  m  acoustics  absorbent  materials 

p0268  N80  14865 

SIMULATION 

Measurement  and  control  of  simulated  environmental 
icing  conditions  in  an  outdoor  tree  iet  engine  ground  test 
facility  p002 1  N79  10009 

Wideband  line  of  sight  channel  simulation  system 

p0184  N79  1031 1 
Gust  vehicle  parameter  identification  by  dynamic  5'mula 
tion  in  wind  tunnels  p0104  N79  5097 

Some  aspects  of  multi  xdai  tracking 

P0169  N79  30459 
Simulation  foi  integration  with  dynamic  tests  of  the  logical 
elements  of  principal  onboard  computers 

n0264  N80  19842 


1-55 


a 


SIMULATORS 


SUBJfCJ  tNDfX 


SIMULATORS 

The  of  blusterer  iinel'V  ople>  •  ut  k|u<  'h'vg" 

using  6  simulator  dml  geometry 

v.0228  N79  19629 
1  3A  navigational  lUlfipuler  system  '•*!  time  envxixi 
mental  simulator  pO/61  N80  198/4 

SITTING  POSITION 

Th*  esponse  of  .1  red'istn  I  iimpul#'  model  *n‘  Mtlmy 
huniini  to  different  types  ‘>1  shocks  pG246  N79  3 '92  7 
Some  human  'espoi'ses  l«>  repeated  ti  sut>  /  pulses 
pO/46  N79  31928 

SKEWNESS 

Thiesholdles*  redundancy  management  with  j"dys  of 
skewed  instruments  p0008  N7  7  26070 

SKIN  (STRUCTURAL  MEMBER) 

Some  considerations  of  the  likely  tolerant  e  to  and  repair 
of  battle  damage  <n  combat  aircraft  structures 

pO066  N78  28090 

SKIN  FRICTION 

Slot  injection  to*  skm  friction  drag  redutbon 

p003S  N  7  7  3209b 

SKY  WAVES 

Ground  wave  and  sky  wave  sea  stale  sensing  e*peu 
men ts  m  the  United  Kingdom  p018?  N80  19400 

Development  of  Mf  skywave  rada*  for  'emote  sensing 
applications  pOl83  N80  19402 

SKVIAS  PROGRAM 

The  effects  of  prolonged  spacefl>gbt  on  the  regional 
dist ' 'but io<>  of  fluid  muscle  and  »at  Biosteteometnc  results 
from  Sfcyiab  p0222  N7  7  19  738 

SLEEP 

Instruments  and  methodology  fo'  the  assessment  of 
physiological  cost  of  performance  of  stressful  continuous 
operations  The  an  traffic  services  tower  environment 

p02S2  N78  31  762 

Sleep  Wakefulness  and  Circadian  Rhythm 
(AGARD  LS  105|  p0246  N80  16B06 

Sleep  stage  organization  Neuro  endocrine  relations 

p0247  N80  15809 
Biological  rhythms  of  man  living  in  isolation  from  time 
cues  P0247  N80  15813 

Hypnotics  and  the  management  of  disturbed  sleep 

p0?48  N80  15818 


SOLAR  TERRESTRIAL  INTERACTIONS 

Solar  te»'esl"ai  environment  "ipml  ■»"»g  and  turn  dsb'xj 
at  t  tie  N0AA  Spai  e  E  nvi>o">.ent  laboratory  Boulde> 
i.olur ailu  lofiosptienc  and  yeomaynrtu-  distu'ban.  es  Itiat 
influent*  radio  wave  propagation  pO’42  N79  18'/' 
lonusphem  distu'tianr  *  tprer  dsPi’U  tfuougti  use  <'*  X  ■*> 
arid  IUV  measurements  from  the  NBt  SUl  HAD  satellites 
pOl 42  N  79  18122 
Prediction  of  solar  energetic  padre  I*  event  lusltr'ies  using 
■  eat  tune  pa'  .  le  and  solar  wind  measurements 

p01 42  N/ 9  18123 
IPS  aittvrtv  observed  as  a  precursor  of  sola*  induced 
terrestnai  ar  tivrty  solar  wind  .tensity  fluctuations 

p0 1 4 2  N 79  18124 
Prediction  of  yeomagnetir  dislu'bant  es  try  interplanetary 
scintillation  p0 1 4 3  N79  18125 

SOLAR  WIND 

IPS  activity  observed  as  a  precursor  of  sola'  induced 
terrestrial  activity  solar  wind  (ensdy  fluctuations 

pO 1 42  N 79  18124 

SOLAR  WIND  VELOCITY 

Predict'd"  of  solar  ene'geiit  particle  event  histones  using 
real  time  particle  and  solar  wind  measurements 

l>0 142  N79  18123 
The  prediction  of  fast  stream  front  arrivals  at  the  earth 
on  the  bavs  of  solar  wmd  measurements  at  smaller  sola- 
distances  p0U3  N79  181  26 

SOLAR  X  RAYS 

ionospheric  distu'bante  forecasting  through  use  of  X  ray 
and  EUV  measurements  from  the  NBL  SOL  HAD  satellites 
p0 142  N79  18122 

S0UD  PROPELLANT  COMBUSTION 

self  sustained  oscillatory  combustion  of  solid  rocket 
propellants  p0 1 2  7  N80  1 0304 

tow  treduency  oscillatory  combushon  E  xpenments  and 
results  pOl 2 7  N80  10305 

Nonlmear  combustion  instability  sol.d  propellant  rocket 
motors  influence  of  geometry  aryd  propellant  formulation 
p0 1 2  7  N80  10306 
The  suppression  of  combustion  instability  by  particulate 
damping  Ip  smokeless  solid  propellant  motors 

p0 1 2 7  N80  10307 


SLEEP  DEPRIVATION 

Sleep  disturbances  m  humans  p0247  N80  15810 

Sleep  disturbance  and  performance  p024  7  N80  15814 

SLENOER  BODIES 

Some  unsteady  separat'On  problems  for  slender  bodies 
p0191  N78  28405 
Pressures  on  a  slender  body  at  high  angle  of  attack  m 
a  very  low  turbulence  level  an  stream  p0026  N79  22012 
Prediction  of  aerodynamic  characteristics  fo»  slender 
bodies  alone  and  with  lifting  surfaces  to  high  angles  of 
attack  o0028  N79  22023 

SUNDER  CONES 

An  experimental  study  ol  boundary  layer  tranS'tion  on 
a  s'ender  cone  at  Mach  5  p0190  N78  14341 

Measurements  of  the  supersonic  flow  field  past  a  slender 
rone  at  high  angles  of  attack  p002  7  N79  2201  7 

SUNDER  WINGS 

Nonlinear  oscillations  at  high  incidence 

p0 1 03  N79  15091 

On  slender  wings  with  leading  edge  camber 

p0030  N79  22032 
Technical  evaluation  report  on  the  Hurd  dynamics  panel 
Symposium  on  High  Angle  of  attack  aerodynamics 
slender  wmgs  bodies  of  revolution  and  body  wing  configut 
ations 

| AGARD  AR  145|  p0042  N80  10147 

SMOKE 

The  influence  of  tobacco  I'om  a  medical  standpoint  on 
Trench  pilots  p0235  N78  17660 

SMOOTHING 

Inertial  smoothing  and  extrapolation  of  ILS  beams 
Application  to  the  Airbus  A  300  B  p0050  N78  21074 
SNEAK  CIRCUIT  ANALYSIS 

Sneak  circuit  analysis  application  to  control  system 
design  pOOOB  N77  25067 

SNOW 

Snow  concentration  measurements  and  correlation  with 
visibility  p0020  N79  10003 

Tests  under  snow  and  rcmg  conditions  with  the  80  105 
engine  installation  p002  1  N79  10014 

SOCIAL  FACTORS 

Information  transfer  cost/ benefit  analysis 

p0282  N79  20920 

SOLAR  ACTIVITY 

Real  time  propagation  assessment  to  minimize  effects 
of  solar  disturbances  on  the  ionosphere  on  radrocommumra 
tions  surveillance  systems  and  navigation  systems 

00139  N79  1809  7 

SOLAR  ACTIVITY  EFFECTS 

OMEGA  accuracy  m  polar  regions  during  ionospheric 
disturbances  p0049  N77  22086 

SOLAR  ECLIPSES 

Ionospheric  effects  nf  a  sola'  eclipse  in  the  Cepe  Ve»de 
islands  p0182  N80  ’9399 

SOLAR  FLUX 

Solar  terrestrial  environment  monitoring  and  forecasting 
at  the  NO AA  Space  Environment  Laboratory  Boulder 
Colorado  ionospheric  and  geomagnetic  disturbances  thai 
influence  radio  wave  propagation  p0M2  N79  18121 
Prediction  of  solar  energetic  particle  event  histones  using 
real  time  pedicle  and  solar  wind  measurements 

pO 142  N79  18123 

SOLAR  RADIATION 

Modelling  the  transfer  of  relation  in  the  atmosphere 

p0M3  N79  18128 


SOUD  PROPELLANT  IGNITION 

Some  measurements  of  ignition  delay  and  neat  transfer 
with  pyrogen  igniters  p0125  N80  10290 

SOUO  PROPELLANT  ROCKET  ENGINES 

Technical  evaluation  report  on  the  Propulsion  and 
Energetics  Panel  53rd  Symposium  on  Solid  Rocket  Motor 
Technology 

(AGARD  AH  1 5 1 1  p0124  N80  10280 

Solid  rocket  motor  technology 
| AGARD  CP  259]  p0124  N80  10281 

Research  m  the  field  of  solid  propellant  rockets  A 
survey  pOf 24  N80  10282 

Solid  rocket  motor  design  automation  technology 

p0124  N80  10283 
A  simple  method  to  estimate  the  influence  of  a  small 
variation  m  the  throat  area  on  the  performance  of  solid 
-ockets  p0126  N80  10287 

Internal  ballistic  problems  of  Helmut  highly  accelerated 
solid  propellant  rockets  p0125  N80  10288 

Propellant  igniter  development  problems 

p0125  N80  10289 
Erosive  and  transient  burning  effects  on  performance 
prediction  accuracy  of  tactical  rockets  p0l25  N80  10293 
Aluminum  combustion  unde'  rocket  motor  conditions 

pOl  25  N80  10294 
Some  problems  of  nonlinear  waves  in  solid  propellant 
rocket  motors  p0126  N80  10301 

Recent  0NERA  studies  on  combustion  instabilities  in  solid 
propellant  rocket  motors  p0126  N80  10302 

Application  ol  combustion  instability  research  to  solid 
propellant  rocket  motor  problems  p0126  N80  10303 
The  suppression  of  combustion  instability  by  particulate 
damping  ui  smokeless  solid  propellant  motors 

pOl 27  N80  10307 
Material  problems  m  jet  vane  thrust  vector  control 
systems  p01?7  N80  10308 

A  generalized  solid  motor  development  test  approach 
with  application  to  IUS  p0128  N80  103M 

SOUD  PROPELLANTS 

Nonlinear  combustion  instability  m  solid  propellant  rocket 
motors  Influence  of  geometry  and  propellant  formulation 
p01  2  7  N80  10306 

SOUO  ROCKET  BINDERS 

New  binder  system  for  composite  solid  propellants 
carboxyl  terminated  polybutadiene  acrylonitrile  liquid 
copolymer  p0126  N80  10298 

SOUO  ROCKET  PROPELLANTS 

Ignition  and  extinction  of  solid  propellants 

pOl 24  N80  10284 

Ignition  and  extinction  of  solid  rocket  propellants 

pOl 24  N80  10285 

Propellant  ignite'  development  problems 

pOl 25  N80  10289 

Compos'te  propellant  burn  rate  modeling 

pOl 25  NB0  10292 

Combust'On  of  aluminum  in  solid  propellant  flames 

pOl  25  N80  10295 
The  tola  nf  particulate  damping  ir.  the  control  of  combus 
lion  instability  by  aluminum  combustion 

p0126  N80  10296 

Gas  generator  propellants  for  an  to  an  missiles 

pOl 26  N80  10297 
self  sosf»med  oscillatory  combustion  of  solid  rocket 
propellants  p0127  N80  10304 

Gas  phase  velocity  measurements  in  solid  rocket  pro 
pellants  by  Laser  Doppler  anemometry  p012B  N0O  10311 
Pressure  and  velocity  response  function  measurements 
by  the  rotatmg  valve  method  p0128  N80  10312 


SOLID  STATE  DEVICES 

I  tie  .fiijia- t  i»*  <»  r’luH1  turn  trrn  pM*y<e«ui  able 
■  lispi«i,  ...i ut  ir.  dherTii'y  a  'eduction  of  punt  wo'xload 

1.0107  N 79  30/10 

SOUO  SOLID  INTERFACES 

bonded  jomfs  "  ,>021?  N/9  23461 

SOLIDIFICATION 

Rapidly  solidified  powders  then  production  p<oped,es 
and  potential  <tppi«  a  not  is  1>0147  N/9  23/48 

forming  metals  by  -apid  suiid'hi  ahO" 

,,0148  N/9  23/65 

SONAR 

Multichannel  Fit**'  Opl«  bona'  l<rik  FOSt  1‘ 

1.0272  N/8  16613 

SONIC  BOOMS 

liter  ts  ol  tengfhwse  lift  distribution  on  souk  boon.  ol 
SSI  configurations  i»0013  N78  10010 

Prartical  aspects  of  Some  boo"  problems 
(ICAS  PAPER  70  ?3|  pOOl  3  N78  ’  00 '  1 

Sonic  boom  analysis  ten  high  aHdode  flight  at  high  Mai  r. 
number 

| AIAA  PAPER  73  1034|  ,.0013  N78  100'2 

SOUND  FIELDS 

Some  measurements  in  the  transitional  supersonic  wake 
of  a  transverse  circular  cylinder  wdf'  emphasis  on  the  effect 
of  external  noise  p018B  N78  14330 

SOUND  GENERATORS 

Basic  aerodynamic  noise  theory  sound  generation  and 
propagation  pOOOl  N7  7  18996 

State  of  the  ad  of  CCD  and  SAW  technologies 

,.0133  N  78  31280 

Directivity  of  acoustic  radiation  from  sources 

1,0268  N80  14863 

SOUND  PRESSURE 

Fan  noise  from  turbofan  engines  pOOO '  N77  18999 
Experimental  measurements  nf  moving  noise  sources 

p0269  N0O  14868 

SOUND  PROPAGATION 

fundamentals  of  sound  refection  and  refraction  in 
inhomogeneous  media  atmospheric  propagation 

i,0268  N80  14061 

SOUND  TRANSMISSION 

The  attenuation  efficiency  score  A  measure  of  overall 
hearing  protective  efficiency  of  hearing  protectors 

00224  N77  20741 

Special  Course  on  Acoustic  Wave  Propagation 
| AGARD  H  686]  (>0260  N80  '4858 

Propagation  m  acoustically  absorbent  materials 

p0268  N80  14865 
Acoustic  l  nergy  p0268  N80  14866 

Absorption  of  sound  waves  m  the  atmosphere 

p0269  N80  14867 


SOUND  WAVES 

Impact  of  charge  coupled  devices  and  Surface  Acoustic 
Wave  Devices  on  Signal  Processing  and  Image-y  m 
Advanced  Systems  Conferences 
(AGARD  CP  230|  pOl 33  N78  3  l  2  79 

State  of  the  ad  of  CCD  and  SAW  iv-ch oologies 

p0'33  N7B  31280 


A  general  survey  o*  studies  on  acoustic  wave  propaga 
,,on  [>0268  N80  14859 

Propagation  inducts  ,>0268  N80  14864 

Applications  ol  diffraction  theory  to  aeroacousbe  s 
aucraft  noise  p0269  N80  148  70 

Underwater  acouspc  problems  p0269  N80  ’4872 

Finite  amplitude  wave  propagation  acoustic  prooaga 
tion  in  nonlinear  media  [>0269  N80  '4874 

Nonlinear  interaction  o*  bone  amplitude  sound  waves 

[>0269  N80  14875 

SPACE  FUGHT  STRESS 

Recent  advances  m  Aeronautical  and  Space  Medicine 
[AGAR0  CP  265|  p0233  N80  14678 

Physiological  factors  m  space  operatu  s  Emphasis  on 
space  shuttle  p0233  N80  14682 

SPACE  MISSIONS 

Space  mission  training  A  i»ecessary  element  m  planning 
and  training  lor  Shuttle  Spacelat,  Missions 

p0222  N77  1973S 


SPACE  PERCEPTION 

Depth  vision  in  aviation  p0236  N78  28797 

Methods  for  the  validation  ot  synthesized  images  in  visual 
flight  simulation  space  perception  during  landing 
approach  p0023  N79  20021 

SPACE  PROGRAMS 

Telemetry  and  data  relay  for  manned  space  programs 
,,0061  N77  24128 


SPACE  SHUTTLE  0RBITER8 

Effect  of  flow  separation  vortices  on  aircraft  unsteady 
aerodynamics  p0102  N79  15084 

SPACE  SHUTTLE  PAYLOADS 

Launch  Vehicles  for  the  gps  satellites 

,,0056  N80  10176 


SPACE  SHUTTLES 

Recent  advances  m  space  medicine 
| AGARD  CP  203)  p0222  N77  19731 

Investigation  of  the  effect  of  free  fall  on  the  vestibular 
organ  and  of  its  post  flight  readaptation  as  pad  of  the  shuttle 
program  A  contribution  to  basic  vestibular  physiology  and 
to  the  problem  of  space  sickness  n0222  N77  19732 
Aerodynamic  design  of  the  space  shuttle  orbitei 

np726  N79  22006 
Physiological  factors  in  space  operations  Emphasis  on 
space  shuttle  p0233  N80  1 4682 

SPACE  SURVEILLANCE  (SPACEBORNE) 

Satellite  reference  ionospheric  propagation  correction  fi- 
USAF  spaceuack  radars  p0139  N79  18102 

SPACECRAFT  CABIN  SIMULATORS 

Space  mission  training  A  necessary  element  in  planning 
and  training  for  Shuttle  Sparelah  Missions 

,,0222  N77  19735 


SUBJE  CT  INDEX 


STRAPDOWN  INERTIAL  GUIDANCE 


SPACECRAFT  COMMUNICATION 

Digital  Coniixunii  ebony  m  Av>unnb  t  onlfinm  t>s 
dutHi.n*  dint  saleH-t*  Dome  Oyttal  nan- mission  link* 
(AGAHD  CP  239}  pOI  ;  I  N79  3»4b8 

th«  telegraph  modem  41  spread  spectmm 

pOt  7<  N79  31488 
>h«  Mitre  interac  live  Cun<niun<taiions  Analysis  Program 
'MlCAPi  p0264  N80  1983b 

SPACECRAFT  COMPONENTS 

Review  of  acoustic  Idiiyu«  activities  in  uaiy 

p0206  N77  22570 

SPACECRAFT  OESTGN 

Humdn  angmeenng  Cievv  systems  tool  foi  Spaceiab 
ifevyn  p0222  H7J  19737 

Aerodynamic  .tesiyn  ol  the  space  shuttle  orbiter 

p0026  N/9  22006 
Spacecraft  damping  considerations  in  structural  design 
p02  1 3  N80  195  78 

SPACECRAFT  LAUNCHING 

launch  Vehicles  tor  the  gps  satellites 

p0056  N80  10176 

SPACECRAFT  STRUCTURES 

Use  of  computer  structural  programs  lor  the  dynamic 
analysis  ol  satellites  structures 

lAGARO  Ft  680|  p0213  N80  10532 

Effect  ol  Structural  damping  on  the  dynamic  response 
ol  spacecraft  p02l3  N80  1957  7 

Damping  problems  m  acoustic  fatigue 

p0214  NBO  19580 

SPACE  CREWS 

Human  engineering  Crew  systems  tool  (or  Space! ab 
design  P0222  N77  19737 

Experimental  basis  (or  the  use  of  hypnotics  by  aerospace 
crews  p0223  N77  19743 

The  European  approach  to  the  selection  and  framing  of 
SI  payload  specialists  p0233  N80  14681 

SPACE  LAS 

Recent  advances  m  space  medicine 
lAGARO  CP  203]  p0222  N77  19731 

Space  mission  training  A  necessary  element  in  planning 
and  naming  fo>  Shuttle  Spaceiab  Missions 

p0222  N77  19735 
Human  engineering  Crew  systems  tool  (01  Spacelab 
design  p0222  N77  19737 

Ophthaimological  'equuements  (or  Soacelab  astronaui 
scientists  P0223  N77  19739 

Athletic  endurance  Darning  Advantage  (or  space  flights’ 
The  significance  of  physical  fitness  for  select  ion  and  framing 

of  Spacelab  dews  p0223  N77  19740 

SPACE  LAS  PAYLOADS 

The  European  approach  to  the  selection  and  naming  of 
Si  payload  specialists  p0233  N80  14681 

SPATIAL  DISTRIBUTION 

Spatial  temporal  development  of  moiecuier  releases 
capable  of  creating  large  scale  F  region  holes 

p02 16  N77  19544 

SPATIAL  FILTERING 

Problems  of  adaptive  sidelob*  suppression 

00157  N77  22368 
Digital  array  signal  processing  techniques  applied  10 
guidance  and  navigation  p0032  N80  14032 

SPECIFIC  IMPULSE 

Solid  propellant  specific  impulse  prediction 

p0124  N80  10286 

SPECTRUM  ANALYSIS 

The  Chirp  Z  transform  with  CCO  and  SAW  technology 
pOV'7  N78  31312 

Spectral  anafys's  using  tha  CCD  Chirp  1  transform 

pOI 37  N78  31313 
Atmospheric  optical  transmission  modelling  and  predrc 
Hon  schemes  p0143  N79  1B127 

SPEECH 

Speech  patterns  and  aircrew  workload 

P0258  N80  14754 

SPIN 

Forebody/ wmg  vortex  interactions  and  their  influence 
On  departure  and  spin  resistance  p0025  N79  22001 

SPIN  DYNAMICS 

The  dynamic  stability  in  flight  of  spinning  blunt  body 
projectiles  p0l03  N79  15092 

SPIN  STABILIZATION 

Flight  testing  techniques  autumn  19  76 

p0059  N77  24109 
The  application  of  spanwise  blowing  lor  high  angle  of 
attack  spin  recovery  p0025  N79  22004 

SPIN  TESTS 

Use  of  piloted  simulation  for  studies  of  fighter  departure/ 
spin  susceptibility  pOI 20  N79  1 5999 

SPINAL  CORO 

Srmuletron  of  head  and  neck  response  to  G  sub  x  end 
•  G  sub  1  impacts  p0243  N79  31908 

A  three  dimensional  mathematics'  analogue  of  the  spme 
Structure  A  comprehensive  approach  p0243  N79  31909 
A  three  dimensional  discrete  element  dynamic  model 
of  the  spme  head  and  torso  p0243  N79  31910 

SPINE 

Radiological  examination  of  the  ftechis  and  fitness  for 
employment  as  a  helicopter  pilot  p0229  N79  19634 
Toe  use  of  spinal  analogue  to  compete  human  tolerance 
of  repeated  shocks  with  tolerance  of  vibration  part  1 

p0246  N79  31926 

SPOILERS 

Prediction  of  aerodvnamic  effects  of  spoilers  on  wings 
ronsidenng  effects  of  base  venting  p 0002  N77  19994 
Oscillatory  aerodynamics  and  stability  derivatives  foi 
a.rfnii  spo’<e>  motions  pOI02  N79  15085 

Rntt  rontroi  by  digitally  r  on  I  ml  led  segment  spoilers 

pO 1 1 3  N80  15156 
in  flight  measured  characteristics  of  combined  flap 
Spoilei  direct  lift  controls  pOI  14  NBO  15165 


Ui-vHredy  .»«■  IN t>  S  t»f  leu  dimensional  vp<>.leiy  al 

i.>w  speed*.  pOI  'b  NBO  151  70 

SPOT  WELDS 

Aetited  in^tal  saridAn  «■  with  lunugattMt  »  me  Improve 
mem*.  in  r»u*i  tiaim  ai  strength  i  be<ei  tensin'  by  relaxation 
ililfiisiun  heat  treatment  "  etfiinl  uf  ijudlitv  untiol  ut  spin 
welds  by  inLa  <ed  tt . . g'upl’t  j-0193  N78  I  i39/ 

SPRAYED  COATINGS 

Abrasive  coatings  as  -.at  Meaning  gas  lurb.ne  compressor 
vane  tip  seals  p<X789  N79  1 1059 

SPREAD  F 

The  phenomenology  o*  t>anser|. id  tonal  'artm  piojidgation 
under  spread  F  condition-  P0182  N8G  19394 

SPREAD  SPECTRUM  TRANSMISSION 

Combined  acquisition  an«t  '--iv  synclmimsation  system 
to  1  spread  spectrum  leceivfrs  . -.mg  a  tapped  delay  line 
lonelatoi  pOI  38  N/8  313  '9 

An  experimental  modem  to>  HF  1  hannels  using  spiead 
spectr urn  and  Mock  encoding  pOl67  N?9  10333 

The  telegraph  mudem  at  spread  spectrum 

pOI 74  N79  31488 
the  performance  of  code  division  multiplexing  with  pu.se 
position  modulation  p0l74  N79  31489 

STARIUTY  AUGMENTATION 

The  need  for  task  oriented  control  laws 

p0097  N77  26164 

STABILITY  DERIVATIVES 

A  generalised  technique  for  measuring  cross  coupling 
derivatives  m  wind  tunnels  pOlOO  N79  15069 

Air  Force  Flight  Test  Center  experience  in  the  identifies 
non  of  stability  and  control  parameters  from  dynamic  flight 
test  maneuvers  pOlOl  N79  15074 

Nonlinear  parameter  identification  and  ds  application  to 
transport  aircraft  pOIOl  N79  15078 

Presentation  of  stability  derivatives  m  missile  aerodyne 
mics  and  theoretical  methods  for  then  prediction 

pOIOl  N79  15080 

The  use  of  panel  methods  for  stability  derivatives 

p0’02  N79  15081 
An  analytic  theory  ol  supersonic/ hypersonic  stability  at 
high  angles  of  attack  p0l02  N79  15082 

Oscillatory  aerodynamics  and  stability  derivatives  tor 
airfoil  spoiler  motions  p0102  N79  1508b 

Aircraft  stability  characteristics  at  high  angles  of  attack 
p0103  N79  15089 
Sensitivity  of  aircraft  motion  to  aerodynamic  cross 
coupling  at  high  angles  of  attack  p0103  N79  15094 
Aircraft  motion  sensmvity  to  va'iat-ons  m  dynamic 
stability  parameters  p0i03  N79  15095 

Determination  m  ground  facilities  of  aerodynamic  stability 
parameters  of  aircraft 

| AGAHD  AG  242)  p0120  N80  12102 

Practical  mput  signal  design  Foi  identifying  stability 
and  control  derivatives  p007  1  N80  19097 

STABILIZATION 

Stabilizing  electro  optical  systems  on  helicopter 

p0108  N79  30216 

STABILIZED  PLATFORMS 

Tethered  RPV  totorciah  p0064  N78  19141 

STANDARD  DEVIATION 

Treatment  of  scatter  of  beetle  toughness  data  for  design 
purposes  p02 10  N79  20417 

STANDARDIZATION 

A  study  of  standardisation  methods  fo*  digital  guidance 
and  control  systems 

(AGARD  AR  90]  1)0097  N77  30136 

Cost  and  design  advantages  derived  from  the  standard 
electronic  modules  program  defense  industry 

p0022  N79  20012 
High  order  language  stBnda'dizationp0287  N79  26000 

STANOAROS 

USAF  exposure  standards  for  radtofrequency  /  microwave 
hazards  control  p0224  N77  20739 

Current  standards  of  fatigue  test  on  strike  aircraft 
IAGARD  AR  92)  p0063  N70  18051 

Standardized  examination  methods  in  ergometry 

p0239  N79  11710 

The  brodynemic  response  of  the  human  body  and  its 
application  to  standards  p0246  N7g  31929 

Reliability  clauses  m  contracts  p0200  N80  19528 

The  increase  of  the  reliability  of  electronic  equipment 
subject  to  reliability  clauses  p0200  N80  19529 

Reliability  improvement  due  (a  the  application  of  clauses 
of  operational  reliability  p020Q  N80  19530 

STATIC  AERODYNAMIC  CHARACTERISTICS 

Bodies  p0O4  1  N79  23054 

STATIC  STABILITY 

An  experimental  study  of  the  hypersonic  dynamic  stability 
of  pitching  blunt  conical  and  hyperbaliistic  shapes  in  a  shon 
running  time  facility  pOlOO  N?9  15072 

STATIC  TESTS 

Certification  procedures  tor  composite  structures 
(AGARO  R  660|  pOI  29  N?8  1  7 163 

STATIONS 

A  human  body  and  cue  station  modeling  system  (or 
motion  studies  p0?45  N79  3192? 

STATISTICAL  ANALYSIS 

Statistical  analysis  of  the  pathology  of  an  traffic  control 
rada>  operators  Then  relationship  to  work  lelated  stress 
p02?3  N77  20737 
c-^me  results  on  icing  parameters  p0068  N79  15037 
Statistical  modelling  of  HF  links  pQl40  N79  18105 
A  signal  staiist'cal  arid  morphological  model  of  ionosp 
fiern  scintillation  of  radio  waves  m  the  f  *eg>on 

o014?  N79  181 19 
An  introduction  To  statistical  analysis  ol  simulation  output 
data  1)0280  N80  1981  1 

STATISTICAL  DISTRIBUTIONS 

Statistics  of  trnposcatter  channels  With  'pspoit  to  the 
applications  of  araptive  e<i,,alizrng  tei  hnigues 

i»0163  N/9  10304 


bit'uit'liidl  distribution  tjin  tmii*.  uf  multipath  fi'Opaga 
imn  and  l»iei'  parameters  fo’  mobile  iadio  common.'  alum 

■n  quasi  yriiuutli  terrain  pO'??  NbO  19358 

fast  estimation  of  Uuee  parameters  of  Weitrull  >aw 

j,0?UO  N80  19526 

STATISTICAL  TESTS 

Optn.si  phase  and  suntijiation  at  AMOS  Comparison 
between  observation  and  prediction  [»0 144  N79  18 '37 

STATOR  SLADES 

I t>e  influence  of  jets  of  cooling  a><  exhausted  iron,  the 
trailing  edges  of  a  supe'ciititet  turbine  casi  *<le  o*>  Die 
aerodynamic  data  p008  7  N/8  ?f  148 

STATORS 

The  prediction  and  optimisation  of  variable  geometry 
stators  from  compressor  basic  data  pO076  N77  22135 
Effect  of  endwall  cooling  or.  secondary  flows  m  turbine 
statoi  vanes  {>0082  N78  11098 

Three  dimensional  flow  m  highly  loaded  annulet  c  asiades 
with  /am  secondary  vorticity  p0082  N78  11102 

STEADY  STATE 

Unsteady  rotor  blade  loading  in  an  ax ia*  compresso'  with 
steady  slate  inlet  distortions  p0095  N79  27  1  76 

Analysis  of  second  and  thud  order  steady  state  tracking 
filters  p0 1 69  N79  30463 

STEELS 

Proof  load  testing  on  300  M  steel  p0206  N7  7  22566 
Meesuiements  of  buffeting  on  two  6b  deg  delta  wings 
gf  different  materials  pOOlO  N7  7  3 1079 

Metal  technology  for  future  aircraft  design 

p0068  N78  301 15 
An  evaluation  of  coatings  for  steel  and  titanium  alloy 
fasteners  for  aircraft  applications  p0 1 46  N79  23242 

STEEPEST  DESCENT  METHOD 

Steep  gradient  app'oech  systems  research  fo>  a«  weather 
operations  p0015  N78  26062 

STEROIDS 

Comparison  of  plasma  and  urinary  sferords  m  men  wrth 
type  A  and  type  8  behavior  patterns  p0238  N79  11  704 

STIMULANT 

Psychostimulants  p0248  N80  15817 

STRAIN  RATE 

Characterization  of  low  cycle  high  temperature  fatigue 
by  the  siraimange  partitioning  method 
(AGARO  CP  2431  p 020?  N79  10477 

The  development  and  application  of  sbamrange  partition 
mg  as  a  tool  m  the  treatment  of  high  temperature  metal 
fatigue  p0?07  N79  104  78 

A  sfre.rirange  partitioning  analysis  of  low  cycle  fatigue 
of  coated  and  uncoated  Rene  80  p0207  N79  104  79 

Stramrange  partitioning  behavior  of  the  nickel  base 
superalloys  Rene  80  and  IN  tOO  p020?  N79  10480 
Low  cycle  fatigue  behavioi  of  IN  100  Suainrange 
partitioning  method  p0207  N79  10481 

Applicability  of  the  SRP  method  and  creep  fatigue 

damage  approach  to  the  ICHTF  life  prediction  of  IN  100 

alloy  p0208  N79  10482 

Stramiange  partitioning  of  MAR  M002  over  the  tempera 
tu-e  range  750  deg  C  1040  deg  C  p0208  N79  1Q483 
An  application  of  stramiange  partitioning  to  the  low  cycle 
high  temperature  fatigue  life  prediction  of  WASPAIOV 
{■0208  N?9  1048b 
Evaluation  of  the  sbsmrange  partitioning  applied  to  a 
nickel  base  WASPAlOV  p0208  N79  10487 

An  analysis  ol  the  low  cycle  fatigue  behavioi  of  the 
superafloy  Rene  95  by  stramrange  partitioning 

P0209  N79  10489 
An  application  of  suamrange  partitioning  to  coppe'  base 
alloys  at  538  deg  C  p0209  N79  10490 

Stramrange  partitioning  applied  to  Ti  6AI  4V 

p020 9  N79  10491 
Stramrange  partitioning  m  cyclic  creep  of  a  1  Ct  Mo  V 
steel  P0209  N79  '0492 

Experiences  m  the  use  of  stramrange  partitioning  for 
predicting  time  dependent  strain  controlled  cyclic  lifetimes 
of  umaxiaf  specimens  of  2  1/4  C>  1  Mo  steel  type  316 
slamless  steel  and  Hasielloy  10  p0209  N79  10493 

The  application  of  stramrange  partitioning  method  to 
multiaxial  creep  fatigue  interaction  p0209  N 79  10494 

STRAPOOWN  INERTIAL  GUIDANCE 

future  appfreatrons  of  low  cosl  strapdown  laser  martial 
navigation  systems  pOObO  N78  21072 

New  techniques  for  <nw  cost  strapdown  inertial  sys 
terns  P0050  N78  21073 

Strap  Down  Inertial  systems 

lAGARO  IS  95]  p0052  N78  26124 

Strapdown  inertial  systems  Theory  and  applications 
Introduction  and  overview  p0053  N78-2612S 

Strapdown  sensors  t>0053  N78  26126 

Strapdown  system  elgontnms  p0053  N78  26127 
Strapdown  system  synthesis  p0053  N78  26128 

Applic  at  ion  of  strapdown  men  ial  systems  with  particular 
reference  to  underwater  vehicles  p0053  N78  26129 
Laser  gyro  strapdown  inertial  system  applications 

p0053  N78  26130 

Application  of  strapdown  inertial  navigation  to  high 
performance  fiyhie*  aircraft  p0053  N78  26131 

SM  3  strap  down  inertial  guidance  system  fo«  tactical 
miss-lex  P0053  N78  26132 

Redundant  strapdown  navigation  guidance  and  control 
n*  a  control  conftgu-ed  vehicle  p0022  N79  20016 

Design  and  testing  of  a  ledundant  skewed  menial  sensor 
complex  for  integrated  navigation  and  flight  control 

p0106  N79  30202 

A  redundant  inerttal  navigation  system  for  1US 

p0032  N80  14029 
Development  of  aiding  GPS,  strapdown  martial  naviga 
Iron  system  o0032  N80  1  403  1 


Methods  fnr  strap  down  attitude  estimation  and  naviga 
tmn  wnh  accelerometers  00032  N80  14034 


I  57 


STRATIFICATION 


SUBJECT  INDEX 


STRATIFICATION 

Tropospheric  stratification  and  anomalous  propagation 
pQ 1 65  N79  10319 


STRATIFIEO  FLOW 

A  baroctmic  model  lot  the  prediction  of  the  vertical 
temperature  and  moisture  stratification  m  the  baroclinic 
boundary  layer  p0t43  N79  18130 

STRESS  (PHYSIOLOGY) 

Workload  and  operational  fatigue  m  helicopter  pilots 

P0250  N78  16622 
Instruments  and  methodology  lor  the  assessment  ot 
physrologtcal  cost  ot  perfoimance  of  stressful  continuous 
operations  The  an  Itaffic  services  tower  environment 

p0252  N78  31752 
Medical  qualification  ptocedures  lor  hazardous  duty 
aeromedical  research  p0237  N79  11695 

Human  exposure  to  mechanical  vibration  at  lying  posture 
m  the  ambulance  helicoptei  UH  ID  p0226  N79  19617 
Implementation  of  a  divisional  aviation  program  to 
decrease  flight  ciew  fatigue  p0227  N7919624 

Medical  and  operational  (actors  ol  accidents  m  advanced 
fighter  aircraft  p0254  N79  31944 

Supersonic  aerial  transport  Medical  and  physiological 
aspects  Concorde  aircraft  P0234  N80  14683 

Concepts  of  wo/klpad  study  of  work  capacity  and 
pilot  performance  in  terms  of  physiological  and  psychologi 
cal  stress  P0257  N80  14740 

Concepts  of  fatigue  survey  of  studies  on  pitot 
perfoimance  and  flight  fatigue  discussed  in  terms  of 
physiological  and  psychological  stress  p0257  N80  14741 

Concepts  of  stress  p0257  N80  14742 

STRESS  (PSYCHOLOGY) 

Statistical  analysis  of  the  pathology  of  an  traffic  control 
radar  operators  Their  relationship  to  work  related  stress 
P0223  N77  20737 

Workload  and  operational  fatigue  m  helicopter  pilots 

P0250  N78  16622 
Psychosocial  aspects  of  syncope  and  vertigo  in  aircrew 
P0238  N79  11701 
Between  incident  and  accident  p0255  N79  31953 
Concepts  of  workload  study  of  work  capacity  and 
pilot  performance  in  terms  of  physiological  and  psychologi 
cal  stress  p0257  N80  14740 

Concepts  of  fatigue  survey  of  studies  on  pilot 
perfoimance  and  flight  fatigue  discussed  in  terms  of 
physiological  and  psychological  stress  p0257  N80  14741 
Concepts  of  stress  p02S7  N80  14742 

Hgndhng  qualities  workload  and  heart  rate 

P0258  N80  14750 
Pupillometric  methods  of  workload  evaluation  Present 
status  ana  future  possibilities  pilot  workload 

P0258  N80  14752 
Speech  patterns  and  aircrew  workload 

D0258  N80  14754 
An  exploratory  study  of  psychophysiological  measure 
ments  as  indicators  of  an  traffic  control  sector  worfcfoacf 
P0258  N80  14755 
Individual  and  system  performance  indices  for  the  an 
traffic  control  system  p02S8  N80  14756 

Workload  and  stress  in  air  traffic  controllers 

P0259  N80  14757 


Assessment  correlates  of  workload  and  performance 

P0259  N80  147.e8 


STRESS  ANALYSIS 

Calculation  methods  for  fatigue  life  and  crack  propaga 
non  P0062  N78  18049 

Fatigue  crack  growth  analysis  P0210  N79  20415 

Stresses,  vibrations  structural  integration  and  engine 

integrity  hncluding  aeroelasticity  and  flutter) 

[AGARD  CP  248}  p009 1  N79  2 7  1 48 

Aircraft  engine  design  using  experimental  stress  analysis 
techniques  p0092  N79  27151 


Stress  interpretation  in  the  finite  element  method 

P0092  N  9  27155 
Some  theoretical  and  experimental  investigations  ol 
stresses  and  vibrations  in  a  radial  flow  rotor 

p0093  N79  27158 


Boundary  integral  equation  analysis  of  an  advanced 
turbine  disk  rim  slot  p0093  N79  27161 


Technical  evaluation  report  on  the  52nd  Symposium  of 
the  Propulsion  and  Energetics  on  Stresses.  Vibratio  is 
Structural  Integration  and  Engine  Integrity  Hncluding 
Aeroelasticity  and  Flutter! 

[AGARD  AR  1 33|  p0096  N79  28181 

STRESS  CONCENTRATION 

Calculation  of  stress  intensity  factors  lor  corner  cracking 
m  a  lug  p0206  N77  22567 

Fracture  stress  intensity  and  metal  fatigue  <n  aircraft 
structures  p02l0  N79  20411 

Stress  intensity  analysis  Analytical  finite  element  for 
surface  (taws  holes  p02l0  N79  20413 


The  contribution  of  photoetasiicdy  measurement  to  the 
study  of  turbine  parts  p0092  N79  27152 


Calculation  of  stress  concentrations  m  disc  alveoles 
viscoplasticity  of  turbine  disks  p0093  N79  27157 

STRESS  CORROSION  CRACKING 

Corrosion  fatigue  of  aircraft  materials 
(AGARD  R  6591  pOt  30  N7B  1 5260 


High  temperature  corrosion  of  Ni  base  for  turbine  blades 
alloys  in  sulphate  chloride  containing  environments 

pO086  N78  21 140 


Introduction  to  fracture  mechanics  crack  initiation  and 
stress  corrosion  cracking  of  ain-raft  structures 

p0209  N79  20410 

STRESS  MEASUREMENT 

Application  of  X  ray  diffraction  stress  measuring  techni 
dues  to  aircraft  structures  p0195  N78  26467 

Damage  tolerance  m  practice  aircraft  safety  and  stress 
measurement  p0211  N  79  20420 


STRUCTURAL  ANALYSIS 

Fractuie  Mechanics  Design  Methodology  aircraft 
structures 

[AGARD  IS  9/J  p0209  N79  20409 

Analysis  of  aircraft  structure  using  applied  fracture 
mechanics  p02 1 1  N79  20419 

Selection  of  structural  analysis  compute'  programs 
lor  industrial  organizations 

[AGARD  R  670|  p02 1  I  N79  2042  1 

Selection  criteria  for  structural  analysis  program 

p02 1 1  N79  20423 

Analysis  and  design  of  adhesive  bonded  |omts 

p 0212  *79  23452 

Failures  m  adhesively  bonded  stiuctures 

p02 1 2  N79  23454 
Stresses  vibrations  structural  integration  and  engine 
integrity  lincludmg  aeroelasticity  and  flutter) 

(AGARD  CP  2481  p0O9  i  N79  27148 

Structuiai  analysis  of  a  gas  tuibme  impellei  using 
hnite  element  and  holographic  techniques 

p009 1  N79  27149 
Use  of  computer  structural  programs  for  the  dynamic 
analysis  of  satellites  structures 

[AGARD  R  680}  p02>3  N80  1053? 

Damping  Effects  in  Aerospace  Structures 
[AGARD  CP  277}  p0213  N80  19572 

Mathematical  formulation  of  damping  for  structural 
response  analysis  p0213  *80  1957  3 

Numerical  modelling  of  structures  to  account  for  internal 
damping  p0213  N80  19575 

STRUCTURAL  DESIGN 

Factors  of  safety  Historical  development  state  of  the 
art  and  future  outlook 

|AGARD  R661|  p0133  N78  1 531 1 

Critical  review  of  various  structural  safety  concepts  taking 
into  account  NDI  methods  p019S  N78  26462 

Treatment  of  scatter  of  fracture  toughness  data  for  design 
purposes  p0210  N79  2041  7 

A  computer  aided  design  and  labncanon  system  adapted 
to  the  design  of  three  dimensional  objects  helicopter 
design  p0266  N79  2076? 

DRAPO  A  computer  aided  design  and  fabrication 
system  p0266  N79  20763 

Parametric  amplifier  pump  design  p0149  N79  23275 
Feasibility  ol  designing  millimeter  planar  antenna  arrays 
p0!5!  N79-23292 

Analysis  and  design  of  adhesive  bonded  joints 

P02 12  N79  23452 
The  application  of  structured  design  and  distributed 
techniques  to  avionics  information  processing  archrtec 
tures  p0286  N79  25991 

A  new  facility  for  structural  engine  testing 

p0095  N79  27173 

Spacecraft  damping  considerations  m  structural  design 
p02 1 3  N80  19578 

STRUCTURAL  DESIGN  CRITERIA 

Reducing  fire  hazards  m  commercial  transport  aircraft 

p0045  N7 7  19048 

Design  for  reduction  of  aircraft  vulnerability 

p0045  N7 7  19050 
Trends  of  future  furbme  life  prediction  Time  phase 
automated  analysis  and  test  verification 

p0086  N78  21143 
Fracture  Mechanics  Design  Methodology  •  aircraft 
structures 

[AGARD  LS  97}  p0209  N79  20409 

Oesign  of  heavy  sections  •  fracture  mechanics  of  plate 
or  forged  airlrame  components  p0210  N79  20416 

Oesign  of  redundant  structures  structural  design 
criteria  and  fracture  mechanics  of  large  commercial  transport 
aircraft  p0211  N79  20418 

Compute'  Aid  in  the  Production  Design  Office 
[AGARD  CP  250|  p0266  N79  20760 

Design  considerations  for  reliable  FBW  flight  control 

p0109  N79  30231 

Low  cost  aircraft  flutter  clearance  conference 
[AGARD  CP  278}  pOIIINBO  15141 

Spacecraft  damping  considerations  in  structural  design 
p02 1 3  N80  19578 

STRUCTURAL  ENGINEERING 

Engine  structural  integrity  program  lENSIP) 

p0078  N77  33182 
Military  engine  deterioration  m  service  connected  with 
life  cycle  costs  p0078  N7  7  33183 

The  impact  of  integrated  guidance  and  control  technology 
on  weapons  system  design  p002 1  N79  20010 

STRUCTURAL  FAILURE 

Combat  damage  tolerance  and  repair  of  aircraft  struc 
tures 

(AGARD  R  6671  p0066  N78  28068 

Some  con$.deratrons  of  the  likely  tolerance  to.  and  repair 
of  battle  damage  m  combat  aircraft  structures 

p0066  N78  28090 
Damping  problems  m  acoustic  fatigue 

p02 14  NBO  19580 

STRUCTURAL  PROPERTIES  (GEOLOGY) 

Radar  altimeter  measurements  p0179  N80  19368 
Oefmition  of  subsurface  features  by  geophysical  pro 
bmg  p0183  N80  19408 

STRUCTURAL  RELIABILITY 

Damage  tolerance  in  practice  aircraft  safety  and  stress 
measurement  n02  1 1  N79  20420 

STRUCTURAL  STABILITY 

Methods  and  techniques  of  ground  vibration  testing 

P0059  N77  241  10 
An  empirical  approach  for  checking  flutter  stability  of 
gliders  and  hg hi  aircraft  pO1 12  N80  15144 

STRUCTURAL  VIBRATION 

vY  'd  tunnel  study  of  an  active  flutter  suppression 

system  p0098  U  7  7  332 1 5 


Considerations  on  wing  stores  flutter  Asymmetry  flutter 
suppression 

[AGARD  H  660)  p0O99  N78  31126 

Studies  on  vibrations  stimulated  by  lateral  forces  <o 
sealing  gaps  p0090  N79  1 1064 

Damping  Effects  m  Aeiospace  Structures 
[AGARD  CP  27 7|  P0213  N80  195  72 

Numerical  modelling  of  structures  to  account  lor  interne) 
damping  p0213  NBO  19575 

Vibration  damping  on  San  Marco  satellrtes  results  and 
comments  p0214  N80  19579 

Rupon  on  the  use  ol  abatement  techniques  for  problems 
related  to  vibiat*o>.  and  noise  p0214  N80  19583 

SUBHA7MONIC  GENERATORS 

The  development  of  subharmomcally  pumped  mixers  at 
230  GHz  [>0150  N79  23280 

SUBMERGED  BCDIES 

The  principles  of  underwater  escape  from  aircraft 
| AGARD  AG  230|  p0046  N78  13032 

Helicopter  underwater  escape  name'  (905) 

p0233  N/9  19665 

SUBMERGING 

Neutral  buoyancy  One  possible  tool  for  man  s  faming 
in  a  Simulated  zero  g  environment  p0222  N77  19736 
Survival  and  protection  of  aircrew  m  the  event  of 
accidental  immersion  in  cold  water 
| AGARD  AG  2 1 1IENG))  p0242  N79  23661 

8UBMILUMETER  WAVES 

Millimeter  and  submitiimeter  wave  propagation  and 
circuits  conferences 

(AGARD  CP  245|  p0 148  N79  23264 

Advances  in  GaAs  Schottky  diode  submillimefet  heter 
odyne  receivers  and  radiometers  p0149  N79  23279 
Submitiimeter  receivers  Local  oscillators  and  mixers 
p0150  N79  23261 
Advanced  technology  for  the  millimeter  and  submitiimeter 
wave  region  pOISO  N79-23283 

Advanced  devices  and  components  for  the  millimeter 
and  submillimeter  systems  pOISO  N79  23284 

Relativistic  electron  beam  interactions  for  generation  of 
high  power  millimeter  and  submillimeter  waves 

POJ52  N79  23300 
Atmospheric  influences  on  the  millimeter  and  submillime 
ter  wave  propagation  p01$3  N79  23303 

SUBSONIC  FLOW 

The  intermittent  jet  for  supersonic  conditions  increased 
with  passage  to  operating  in  a  ramjet  A  low  cost 
engine  p007S  N77  2?  1 30 

Unsteady  subsonic  and  supersonic  mviscid  flow 

p0038  N78  22034 
Steady  Oscillatory  and  Unsteady.  Subsonic  and  Supe 
rsomc  Aerodynamics  iSOUSSAI  for  complex  aircraft 
configurations  p0036  N78  22036 

Investigation  of  the  unsteady  airloads  on  wing  store 
configurations  in  subsonic  flow  p0037  N 78  22042 

77>«  study  of  subsonic  and  supercritical  turbulent  flows 
by  ultra  short  duration  visualization  p0039  N78  22060 
Introduction  to  unsteady  aspects  of  separation  in  subsonic 
and  transonic  flow  p0191  N 78  28403 

A  comparison  of  panel  methods  for  subsonic  flow 
computation 

[AGARD  AG  241|  p0O41  N79  20088 

Unsteady  effects  of  a  control  surface  in  two  dimensional, 
subsonic  and  transonic  flow  pOf  15  N80  15168 

SUBSONIC  SPEED 

The  dynamic  response  of  wings  in  torsion  at  high  subsonic 
speeds  pOOlO  N77  31077 

Methods  for  reducing  subsonic  drag  due  to  lift 

p0035  N77  32093 
Heat  transfer  to  a  PVD  rotor  blade  at  high  subsonic 
passage  throat  Mach  numbers  p0087  N  78  21150 

Aerodynamic  characteristics  of  moving  trailing  edge 
controls  at  subsonic  and  transonic  speeds 

pOl 1 5  N80  15169 

SUBSONIC  WIND  TUNNELS 

Dynamic  windtunnel  simulation  of  active  control  sys 
terns  pOllO  N79  30233 

SUBSTRATES 

Material  choice  for  optimum  SAW  device  performance 
(>0133  N78  31282 

SUCTION 

Some  observations  from  low  speed  cascade  tests 
concerning  s<de  wall  boundary  layer  suction 

pOQ82  N 78  1  1 101 
Nonparallel  stability  v'  boundary  layers  with  pressure 
gradients  and  suction  (>0187  N78  14322 

SUDDEN  IONOSPHERIC  DISTURBANCES 

A  study  of  sudden  ionospheric  disturbances  and  then 
effect  on  VLF  position  fixing  accuracy  pOOSO  N7  7  22094 
SULFATES 

High  temperature  corrosion  of  Ni  base  foi  turbine  blades 
alloys  m  sulphate  chloride  containing  environments 

(>0086  N78  21  140 

SUPERCRITICAL  FLOW 

A  practical  framework  for  the  evaluation  of  oscillatory 
aerodynamic  loading  on  wings  in  supercritical  flow 

pOOl 1  N77  31089 
Difficulties  encountered  by  aeroefashoans  of  unsteady 

aerodynamics  p0039  N78  22059 

The  study  of  subsonic  and  supercritical  turbulent  flows 
hy  ultra  shod  duration  visualization  p0039  N78  22060 
Comments  on  the  state  of  the  ad  of  transonic  unsteady 
aerodynamics  p0040  N7B  26118 

SUPERCRITICAL  PRESSURES 

Unsteady  airloads  on  an  oscillating  supercritical  airfmt 
pOOl 1  N77  31085 

SUPERCRITICAL  WINGS 

The  prediction  of  buffet  onset  and  light  buffet  by  means 
of  computational  methods  p0005  N77  20011 

Study  of  a  supercritical  profile  with  oscillating  control 
surface  in  sub  and  transonic  flows  [>0037  N7B  22041 


i  58 


SUBJECT  INDEX 


SYSTEM  EFFECTIVENESS 


SUPER  HETERODYNE  RECEIVERS 

Concepts  and  techniques  in  the  utilization  of  millimeter 
and  submillimetei  waves  pdbO  N79  23285 

Hybrid  open  nnc'OMnp  MIC  technology  at  millimeter 
wavelengths  p015l  N79  23289 

SUPERHIOH  FREQUENCIES 

A  cheap  low  no<se  t2  5  dfi>  X  band  amplifier 

pOI 55  N77  22348 
Bioad  t>and  megawatt  klystrom  amplifiei  Utilizing  an 
ove'lappmg  mode  extended  interaction  output  section 

pOI 55  N77  22351 
A  high  power  pm  diode  phase  shihei  in  X  band  wavequ 
■de  p0155  N7  7  22362 

Charac tenstics  of  clutter  and  targets  at  X  and  Ku  band 
pOI 58  N 7 7  22373 

SUPERPLASTICITY 

Fundamental  aspects  of  snperptasticity  with  examples 
Of  industrial  construction  using  Ti  6Al  4  V  alloy 

p0147  N79  23247 
Concurrent  supe'plasiic  forming/  diffusion  bonding  of  B  1 
components  pO>47  N79  23251 

Fabrication  of  titanium  at  high  temperatures 

p0147  N79  23252 

SUPERSONIC  AIRCRAFT 

Three  dimensional  supersonic  Bow  about  sliced  bodies 
p0004  N7 7  20001 

YF  I  7  full  scale  minimum  drag  prediction 

p0019  N78  26091 
An  analytic  theory  of  supersonic/ hypersonic  stability  at 
high  angles  of  attack  p0102  N79  15082 

High  angle  of  incidence  implications  upon  an  intake 
design  and  location  foi  supersonic  cruise  airctaft  and  highly 
maneuvers  We  transonic  aircraft  p0029  N  79  22026 
SUPERSONIC  COMBUSTION 

Selected  papers  on  advanced  design  of  an  vehicles 
lAGARO  AG  226|  p00l2  N7 8  1 0005 

Review  of  problems  in  application  of  supeisomc  combus 
t.on  pOO  12  N78  10007 

Analysis  of  fluid  dynamics  of  supersonic  combustion 
process  controlled  by  mixing  pOO  1 3  N78  10009 

SUPERSONIC  COMMERCIAL  AIR  TRANSPORT 
Setter  marks  on  pollution  for  the  SST 

p0013  N78  10013 
The  problem  of  pollution  for  the  SST 
|ICAS  PAPER  74  291  p0013  N7B  10015 

SUPERSONIC  CRUISE  AIRCRAFT  RESEARCH 

Flight  control  and  configuration  design  considerations  for 
highly  maneuverable  ai'Ciaft  pOI  13  N80  15154 

SUPERSONIC  DRAG 

Effects  of  lengthwise  lift  distribution  on  sonic  boom  ol 
SST  configurations  p0013  N78  10010 

SUPERSONIC  FUGHT 

Possibilities  of  adapting  by  pass  engines  to  the  require 
ments  o<  higher  supersonic  flight  p0075  N77  22123 
Sonic  boom  analysis  tor  high  altitude  flight  at  h/gh  Mach 
number 

|AIAA  PAPER  73  1034)  p00!3  N78  10012 

Supersonic  aerial  transport  Medical  and  physiological 
aspects  Concorde  aircraft  p0234  N80  14683 

Interceotion  of  Mach  3  aircraft  by  fighters  volume  1 

IU> 

|AGARD  AR  102  VOL  1)  p0072  X80  72063 

Interception  of  Mach  3  aircraft  by  fighters  volume  2 
IU) 

(AGARO  AR  102  VOL  21  p0072  X80  72064 

SUPERSONIC  FLOW 

Three  dimensional  boundary  layer  transition  on  a  yawed 
7  5  deg  sharp  cone  at  Mach  5  p0190  N78  14342 

Unsteady  subsonic  and  supersonic  mviscid-flow 

p0036  N78  22034 
Steady  Oscillatory  and  Unsteady  Subsonic  and  Supe 
rsontc  Aerodynamics  ISOUSSAI  for  complex  aircraft 
configurations  p0036  N78  22036 

Measurements  of  the  supersonic  flow  field  past  a  slender 
cone  at  high  angles  of  attack  p0027  N79-22017 

Numerical  simulation  of  supersonic  cone  flow  at  high 
angle  of  attack  p0027  N79  22018 

SUPERSONIC  FLUTTER 

The  effect  of  intake  conditions  on  supersonic  flutter  in 
turbofan  engines  p0095  N79-27175 

The  unsteady  aerodynamics  of  a  cascade  m  translation 
p0095  N79  27180 
Supersonic  unstalfed  flutter  p009S  N79-27181 

SUPERSONIC  SPEEDS 

Assessment  of  existing  analytic  methods  for  prediction 
of  high  angle  of  attack  loads  on  delta  wings  at  supersonic 
speeds  p0OO4  N7  7  20003 

Supersonic  powerplant  testing  for  preflight  performance 
evaluation  p0060  N77  241 16 

Superc'umet  fighter  analysis  p0067  N78-30107 

SUPERSONIC  TRANSPORTS 

Variable  cycle  and  supersonic  transport 

p0074  N77  221 18 

Variable  cycle  engines  for  supersonic  cruise  aircraft 

pOO 74  N77  22119 
Assessment  of  variable  cycle  engines  for  supersonic 
transports  p0075  N77  22121 

Selected  papers  on  advanced  design  of  an  vehicles 

|AGAR0  AG  226}  p0012  N78  10005 

Possibilities  and  goals  for  the  future  SST 
|AIAA  PAPER  75  254)  p0012  N78  10006 

A  critical  review  of  heterogeneous  mixing  problems 

pOOl  2  N78  10008 
Effects  of  lengthwise  lift  distribution  on  some  boom  of 
SST  configurations  pOOtl  N78  tQOlO 

Practical  aspects  of  some  boom  problems 
(ICA5  PAPER  70  23|  p0013  N78  1001  1 

SUPERSONIC  TURBINES 

Progress  >n  determining  service  life  by  endurance  tests 
Concorde  aircraft  p0079  N77  33195 


SUPERSONIC  WAKES 

Some  measurements  m  the  transitional  supersonic  wake 
of  a  tiansve'se  circular  cylinder  with  emphasis  on  the  effeci 
uf  external  norse  p0186  N78  14330 

SUPERSONIC  WIND  TUNNELS 

Progiess  m  the  development  uf  a  Mach  5  quiet  tunnel 
pOI  90  N78  14343 

SUPPLYING 

future  aviation  fuels  fuel  suppliers  views 

pOI 3 1  N79  13194 

SUPPORTS 

Adapting  a  turbine  engine  test  stand  for  high  temperature 
iese.nch  p0084  N78  21 124 

SURFACE  ACOUSTIC  WAVE  DEVICES 

A  survey  of  the  use  of  surface  wave  devices  m  rada< 
systems  p0155  N77  22354 

impact  of  charge  coupled  devices  and  Surface  Acoustic 
Wave  Devices  on  Signal  Processing  and  Imagery  in 
Advanced  Systems  Conferences 
(AGARDCP  230)  p0133  N78  3 1279 

State  ol  the  ait  of  CCD  and  SAW  technologies 

pOI 33  N78  31280 

The  ioles  for  CCD  and  SAW  m  signal  processing 

pQI 33  N78  31281 
Material  choice  toi  optimum  SAW  device  performance 
p0133  N78  31282 

Microwave  surface  acoustic  wave  components 

pOI 33  N78  31283 
Development  of  a  1 00M  Hz  bandwidth  pulse  compiession 
subsystem  for  airborne  application  p0133  N78  31284 

Influence  of  accele'ation  on  surface  acoustic  wave 
oscillators  pOI  34  N78  31286 

Tunable  magnetoelastic  Surface  wave  oscillators 

pOI 34  N78  31287 
A  hybrid  SAW/ CCD  signal  processor 

p0134  N78  31290 

Design  and  performance  of  SAW  resonators  and  resonat 
oi  filters  pOI  35  N78  31293 

Systems  applications  of  SAW  filters  and  delay  lines 

p0135  N78  31294 
The  monolithic  integration  of  surface  acoustic  wave  and 
semiconductor  circuit  elements  on  silicon  for  matched  filter 
device  development  pOI  35  N78  31295 

Experiments  and  analysis  of  acoustoelectric  memory 
correlators  p0135  N78  31296 

Convolution  and  correlation  memory  by  means  of  surface 
acoustic  wave  devices  p0135  N78  31297 

SAW  filter  application  for  phased  array  radar 

pOI  36  N78  31300 

IRCCD  imaging  sensors  A  ieview  of  device  options 

p0136  N78  31302 

CCPD  The  optimum  solid  state  line  scanner 

pOI 36  N78  31303 

Reading  and  acoustic  processing  of  optical  images 

pOI 36  N78  31304 

The  Chirp  Z  transform  with  CCD  and  SAW  technology 
p0137  N78  31312 
Operation  of  SAW  reflective  array  pulse  compressors  in 
a  high  performance  radar  with  minus  0  4  metei  range 
resolution  p0137  N78  31315 

SURFACE  COOUNG 

Protection  of  cooled  blades  of  complex  internet  struc 
lure  p0086  N78  21141 

Finite  element  analysis  of  some  problems  arising  in  cooled 
turbine  blades  p0086  N78  21144 

SURFACE  CRACKS 

On  the  detection  and  measurement  of  cracks  in  c  tically 
loaded  holes  p0196  N78  26469 

Structural  fatigue  handbook  Volume  2  Causes  and 
prevention  of  damage  Chapter  7  Surface  damage 
mechanics 

[AGARD  MAN  10)  p02 1 1  N79  2 1459 

SURFACE  DEFECTS 

Stress  intensity  analysis  Analytical  finite  element  foi 
surface  flaws  holes  p0210  N/9  20413 

SURFACE  DIFFUSION 

The  importance  of  diffusion  and, depolarization  of  elect 
fomagnetic  waves  by  the  ground  in  problems  of  retrodrffu 
sion  p016 1  N77  32391 

SURFACE  FINISHING 

Use  of  coatings  m  turbomachinery  ges  path  seals 

p0089  N79  11058 
Physical  vapor  deposition  and  ion  beam  techniques  for 
surface  durability  p0146  N79  23243 

Metal  bonded  carbides  for  wear  resistant  surfaces 

p0146  N79  23244 
Surface  treatments  by  high  power  laser  on  nickel  base 
superalloys  p0146  N79  23245 

The  nature  of  adhesion  mechanisms  and  the  influence 
of  surface  treatments  on  the  behaviour  of  bonded  joints 

p02 12  N79  23455 

Surface  preparation  The  key  to  bondment  durability 

P0212  N79  23456 

SURFACE  LAVERS 

Surface  corrosion  evaluation  by  relative  magnetic 
susceptibility  measurements  p0195  N78  26466 

SURFACE  NAVIGATION 

Long  and  short  range  navigation  system  requirements 
for  civilian  and  military  ships  p0049  N77  22088 

Application  of  parallel  filters  for  malfunction  detection 
and  alternative  mode  capability  radionavigation  foi 
Norwegian  coast  guard  vessels  p0023  N79  20018 

Integrated  Tacticel  Navigation  Systems  llTNSI 
performance  tests  of  navigation  aids  for  rangefinding  for 
an  and  surface  navigation  p0057  N80  10182 

SURFACE  PROPERTIES 

The  transient  response  of  a  slightly  rough  dielectric 
surface  p0160  N77  32385 

On  the  influence  of  surface  statistics  ground  moisture 
content  and  wav#  polarization  on  the  scattering  of  irregulai 
terrain  and  on  signal  power  spectra  pOt7  7  NBO  19359 


SURFACE  ROUGHNESS 

Multipath  cha<a<  (eristics  at  UHE  m  iu>ai  uieguia* 
terrain  pOI66  N79  10317 

Scattered  radiation  fields  from  rough  surfaces  full  wave 
solutions  f >0 17  7  NSC  19356 

SURFACE  STABILITY 

Physical  vapor  deposition  and  ion  beam  techniques  to' 
surface  durability  p0146  N79  23243 

SURFACE  TO  AIR  MISSILES 

Missile  system  flight  mechanir  s  >0) 

(AGARD  CP  270)  p0 1 22  XSO  72  1 16 

Missile  system  Bight  mechanics  *U> 

(AGARD  CP  270  SUPPl)  pOI 22  X80  72  1  1  7 

Techniques  for  suppression  of  radars  associated  with 
SAMs  executive  summary  volume  1  i u ) 

(AGARD  AR  91  VOL  1|  pOl85  X80  72 1  72 

Techniques  lor  suppression  ol  radars  associated  with 
SAMs  mam  report  and  appendices  volume  2  lUi 
(AGARD  AR  91  VOL  2)  p0185  X80  72 1  74 

Suppression  of  detection  and  guidance  systems  other 
than  radar  associated  with  SAMs  and  guided  bombs 
executive  summary  volume  1  <U) 

| AGARD  AR  121  VOL  Ij  p0186  X80  72 1  77 

SURFACE  WAVES 

Design  and  performance  of  SAW  resonators  and  resonat 
or  filters  pot 35  N7E  31293 

An  experimental  study  of  Surface  wave  propagation  on 
a  low  permittivity  medium  p0177  NBO  19353 

SURVEILLANCE 

Remote  sensing  in  ocean  surveillance  Promises 
problems  and  perspectives  p0218  N7B  19688 

Operational  requirements  and  problems 

p0218  N 78  19589 

Integrating  sensory  information  in  a  muftisensor  system 
for  battlefield  surveillance  p0285  N79  25984 

Tactical  reconnaissance  with  image  exploitation 

p0285  N79  25985 
Performance  of  automatic  track  initiation  logic  m  specific 
target  environments  p0170  N79  30467 

SURVEILLANCE  RADAR 

Phase  comparison  monopulse  applied  to  secondary 
surveillance  radar  p01S7  N7 7  22369 

IFF  identification  in  zones  with  highly  concentrated 
interrogation  p0157  N77  22370 

Secondary  radar  fo>  airfield  ground  movement  monitor 
mg  p0159  N77  22384 

Real  time  propagation  assessment  to  minimize  effects 
of  solar  disturbances  on  the  ionosphere  on  radio  commumca 
tions  surveillance  systems  end  navigation  systems 

p0139  N79  18097 
Automated  packing  for  aircraft  surveillance  radar  systems 
a  moving  target  indicator  to  remove  clutter 

P0168  N  79  30456 
A  netting  approach  to  automatic  radar  track  initiation 
association,  and  tracking  in  au  surveillance  systems 

P0169  N79  30461 

SURVEYS 

A  survey  of  analytical  and  experimental  techniques  to 
predict  ancraft  dynamic  characteristics  ai  high  angles  of 
attack  pOIOI  N79  15079 

SURVIVAL 

Assessment  of  the  benefits  of  aircraft  crashworthiness 
P0232  N79  19657 
Tentative  estimation  of  the  injuries  likely  to  occur  during 
the  crash  of  a  SA  341  Gazelle  helicopter  from  a  study 
on  mannequins  p0245  N79  31925 

The  survival  and  protection  of  equipment  in  the  event 
of  accidental  immersion  >n  cold  water  physiological 
effects  and  cold  acclimnazation 

(AGARD  AG  211  FR)  p0248  N80  1  7702 

SURVIVAL  EQUIPMENT 

The  boat  that  is  a  raft  p0226  N79  19613 

SWEAT  COOUNG 

Performance  and  design  of  transpiration  cooled  turbine 
blading  p0094  N78  2 1 1 29 

SWEPT  WINGS 

Prediction  of  external  stores  and  tip-tank  loads  on 
wing-fuselage  configurations  p0003  N77  19996 

Wing-vortex  lift  at  high  angles  of  attack 

pO003  N77-1999B 
Ptessure  distributions  for  »  swept  wing  body  configuration 
obtained  from  coupling  transonic  potential  flow  calculations 
and  boundary  layer  calculations  p0004  N77-20006 

Leading  edge  transition  on  swept  wings 

p0189  N78  14336 
Phenomenological  aspects  of  quasi -stationary  controlled 
and  uncontrolled  three  dimensional  Bow  separations  in 
relation  to  aircraft  design  considerations  and  swept  wings 
p0 191  N76  28402 
Strake  induced  separation  from  the  leading  edges  of 
wings  of  moderate  sweep  p0025  N79-22002 

Vortex  pattern  developing  on  th#  upper  surface  of  a  swept 
wing  at  high  angle  >f  attack  pO026  N79  22007 

Subcritical  drag  minimization  for  highly  swept  wings  with 
leading  edge  vortices  p0028  N79  22021 

Wind  tunnel  measurements  and  analysis  of  some  unusual 
control  surfaces  on  two  swept  wmg  fighter  configurations 
pOI 13  NBO  15155 

SYMPTOMOLOGY 

Vertebral  pains  in  helicopter  pilots  symptompiogy  and 
radiology  p0232  N?9  19656 

SYNTHESIS 

Strapdown  system  synthesis  p0053  N 78  26128 

SYNTHETIC  ARRAYS 

Latei  tl  beam  radai  utilizing  a  synthetic  antenna 

P0156  N77  22363 
Sideways  Looking  Rader  (SLR)  using  a  synthetic  aerial 
(>0218  N78  19595 

SYSTEM  EFFECTIVENESS 

Perfecting  armaments  in  the  family  of  mirage  aircraft 

(>0066  N 78  30107 


T 


SYSTEM  FAILURES 

Enhanced  fightei  mission  effectiveness  by  use  of  mtegi 
ated  flight  systems  pQtOS  N79  30223 

SYSTEM  FAILURES 

Integnty  in  elections  Wight  control  systems  toi  aucraft 
reliability 

(AGARO  AG  224)  p0006  N77  2505b 

Safety  criteria  for  fail  operational  autoland  systems  and 
then  application  for  civil  aviation  pOOOb  N77  25058 
A  survey  of  design  methods  fo'  failure  detection  in 
dynamic  systems  p0007  N77  25060 

CAST  A  Complementary  Analytic  Simulative  Technique 
for  modeling  complex  fault  tolerant  computing  systems 
pOOO?  N7  7  2  5061 
Failure  detection  isolation  and  indication  in  highly 
integrated  digital  guidance  and  control  system 

p003 1  N80  14027 

SYSTEM*  ANALYSIS 

Software  reliability  Analysis  and  prediction 

p00Q7  N7 7  25062 
Accuracy  considerations  on  new  Microwave  Landing 
Systems  (MLS)  from  an  operational  point  of  view 

p005 1  N78  21001 
A  40  approach  control  using  VOR/DME/ILS  guidance 
p0051  N78-21083 
Applications  of  the  NAVSTAR  global  positioning  system 
to  military  guidance  and  control  p0052  N78-21085 

Electro  optics  systems  performance  analysis  in  selected 
marine  environments  p0144  N79-18136 

Preliminary  feasibility  assessment  of  Multi-funciion 
Inertial  Reference  Assembly  (MIRA)  using  the  F  15  and 
a  transport  aircraft  p0023  N79-20017 

Aeritalia  pomt  of  view  and  objectives  on  computer  aided 
des,9n  p0267  N79  20766 

Launch  Vehicles  for  the  gps  satellites 

p0056  N80  10176 

A  high  accuracy  flight  profile  determining  system 
systems  analysis  of  menial  navigation  system  for  aircraft 
position  determination  p0033  N80  J4042 

integration  of  flight  and  fire  control  systems  analysis 
of  digital  controlled  integrated  flight  and  fire  control 
systems  p0033  N80  14043 

Reliability  and  support  data  for  statistical  evaluation 
using  a  management  information  system 

p0204  N80  19559 
Simulation  of  a  night  vision  system  for  low  level  helicopter 
opeianons  using  helmet  mounted  display  device 

p0262  N80  19832 
The  Mitre  Interactive  Communications  Analysis  Program 
(MICAPI  p02 64  N80  19835 

Avionics  evaluation  piogram  Simulation  models  for  the 
effectiveness  analysis  of  avionics  p0264  N80  19038 

SYSTEMS  ENGINEERING 

Study  (safety  analysisl  of  aircraft  systems  during  take  off 
and  landing  p0045  N77  19043 

A  survey  of  design  methods  for  failure  detection  in 

dynamic  systems  p0007  N77  25060 

System  integrity  by  use  of  selfdiagnosing  failure  detection 
for  digital  flight  control  systems  p0007  N77  25065 
Sneak  circuit  analysis  application  to  control  system 
design  p0008  N77  25067 

F  16  flight  control  system  development 

p0008  N77  25074 
JA  37  Digital  Automatic  Flight  Control  System  (DA 
FCSI  P0009  N77  25075 

L  101  1  flight  control  system  p0009  N7 7  25077 

Engineering  of  control  systems  and  implications  on 
control  law  design  p0097  N77  26163 

The  Joint  Tactical  Information  Distribution  System 
(JTIDSl  P0052  N78  21086 

Evaluation  of  digital  flight  control  design  for  VTOL 
approach  and  landing  p0016  N78-26065 

Development  of  a  100MHz  bandwidth  pulse  compression 
subsystem  for  airborne  application  pOl33  N78  31284 
Systems  for  the  measurement  of  rotor  tip  clearance  and 
displacement  in  a  gas  turbine  p0090  N79  1 1087 

Self  active  pad  seal  application  for  high  pressure  eng 
,nes  p0090  N79  11071 

Gas  turbine  disc  sealing  system  design 

p009 1  N79  11072 
Optimisation  of  pilot  capability  and  avionic  system 
design 

(AGARD  AR  1 18|  p02S3  N79  16560 

Optimisation  of  pilot  capability  and  avionic  system  design 
introduction  p0253  N79  16561 

Systems  design  p0253  N79  16563 

Human  factors  evaluations  of  today  s  helicopters  as  an 
aid  to  future  systems  design  p0228  N79  19627 

An  advanced  navigation  display  and  its  effect  on  system 

design  p0023  N79  20020 

Design  considerations  for  implementing  integrated 
mission  tailored  flight  control  modes  digital  fly  by  wire 
and  the  ccv  yt  16  aircraft  p0023  N79  20022 

Selection  criteria  for  structural  analysis  program 

p02 1 1  N79  20423 

Some  requirements  for  a  communication  system  guiding 
the  relations  between  the  design  engineer  and  a  general 
data  base  p0266  N79  20764 

CAO  for  electric  systems  design  m  aircraft  produc 
tion  P0287  N79  20785 

Development  of  a  5  watt  travelling  wave  tube  for  60 

GH/  p0152  N79  23290 

Parnas  partitioning  p0287  N79  25999 

Are  todays  specifications  appropriate  tor  tomorrows 
airplanes*  pO1 10  N79-30239 

Command  and  control  terminals  systems  engineering 

of  command  and  control  terminals  for  pulse  communication 
navigation  aids  p0057  N80  10185 

An/URO  28  JTIDS  Class  2  tactical  terminal  systems 
engineering  of  time  division  multiple  access  and  TACAN 
signal  processing  for  pulse  communication  navigation  aids 
p0057  N80  10180 


Integration  developments  p0057  N80  10188 

Distributed  TOMA  An  approach  to  JTIDS  phase  2 

p0057  N80  10189 
JTIDS  ll/DTDMA  tactical  terminal  p0057  N80  10191 
The  impact  of  global  positioning  system  on  guidance 
and  controls  systems  design  of  military  aircraft  volume  1 
[AGARD  AR  147  VOL  1|  p0057  N80  12082 

Trends  in  reliability  modeling  technology  for  fault  tolerant 
systems  p0201  N80  19534 

Nonelectronic  aspects  of  avionic  system  reliability 
actuanon  p0201  N80  19535 

The  importance  of  integrated  logistics  support  considers 
lions  during  design  p0203  N80  19557 

Design  and  simulation  of  a  C3  system  for  surveillance 
purpose  p0261  NB0  19821 

The  application  of  modeling  and  simulation  to  the 
development  of  the  E  3A  p026t  N80  19823 

Design  of  a  simulator  for  studying  the  helicopter 
SDVEH  p0262  N80  19829 

SYSTOLE 

Measuring  systolic  time  intervals  at  rest  and  under  stress 
by  external  methods  Advantages  m  the  evaluation  of 
fliers  p0240  N79  11717 


TABLES  (DATA) 

Use  of  general  fatigue  data  in  the  interpretation  of 
full  scale  fatigue  tests 

(AGARD  AG  2281  p0207  N70  13491 

TACAN 

One  way  ranging  with  TACAN  p0051  N78  21079 

Motion  and  force  cuing  requirements  and  techniques  for 
advanced  tactical  aircraft  simulation  p0119  N79  15991 
The  development  and  implementation  of  life  cycle  cost 
methodology  p0197  N79  25409 

New  generations  of  TACAN  materials  -  using  ultrahigh 
frequency  transistors  and  microprocessors  for  signal 
processing  p0287  N79  25994 

Mobile  tactical  C  to  3rd  power  systems 

p0287  N79  26002 
Tactical  information  exchange  system 

P0288  N79  26008 
Guidance  and  control  for  tactical  guided  weapons  with 
emphasis  on  simulation  and  testing 
[AGARD  LS-101)  pOI 22  N79  27225 

Tactical  missile  performance  requirements  A  methodol 
ogy  for  development  p0122  N79-27226 

New  methods  in  the  terminal  guidance  and  control  of 
tactical  missiles  p0122  N79  27228 

An  asynchronous  data  transmission  system  with  low  error 
probability  for  the  SETAC  landing  aid  p0172  N79-31468 
Performance  enhancement  of  the  GPS  receiver  by 
data  free  operation  p0056  N80  10172 

Integration  of  GPS  with  inertial  navigation  systems 

p0056  N80  10173 
JTIDS  The  issue  of  frequency  selection  low  frequency 
assignment  for  pulse  communication  navigation  aids 

P0057  N80  10183 
An/URO  28  JTIOS  class  2  tactical  terminal  systems 
engineering  of  time  division  multiple  access  and  TACAN 
signal  processing  for  pulse  communication  navigation  aids 
p0057  N80  10186 

TACTICS 

Techniques  for  data  handling  in  tactical  systems  2 
(AGARD  CP  25l|  p0285  N79  25977 

TAIL  ASSEMBUES 

Tail  response  to  propeller  flow  on  a  transport  airplane 
pOOl 1  N77  31082 

On  the  effect  of  wing  wake  on  tail  characteristics 

pOI 16  NBO  15174 

TAKEOFF 

Study  isafety  analysis)  of  aircraft  systems  dunng  take  off 
and  landing  p0045  .  77  19043 

TAPE  RECORDERS 

Is  man  the  weakest  link*  real  time  activity  recording 
of  aircrew  workloads  p0251  N78  31746 

TARGET  ACQUISITION 

Moving  target  detector  an  improved  signal  processor 

p0156  N77  22360 
Radar  cross  section  analysis  and  target  imaging  from 
the  Doppler  information  m  the  radar  echo 

pOI 56  N77  22362 
Target  detection  and  identification  methods  based  on 
radio  and  optical  waves  p0162  N78  23330 

Head  aiming/tracking  accuracy  in  a  helicopter  environ 
ment  p0231  N79  19651 

Strategies  for  automatic  track  initiation  conferences 
(AGARD  CP  252|  p0168  N79  30454 

Establishment  of  air  defense  sensor  requirements  for 
automatic  aircraft  tracking  p0171  N79  30473 

Detection  location  and  recognition  of  gtound  targets 
volume  1  (Ul 

(AGARD  AR  163  VOL  1|  p0289  X80  72340 

TARGET  DRONE  AIRCRAFT 

Propulsion  end  power  supplies  for  unmanned  vehrcles 
smafl  RPVs  powered  by  turbojet  or  (urbofan  volume  2 

(U) 

(AGARD  AR  10KFR)  VOL  2)  p0096  X80  72094 

Report  of  working  group  06  on  propulsion  and  power 
supply  of  unmanned  vehicles,  volume  4  (U) 

(AGARD  AR  101  VOL  4|  p0096  X80  72096 

TARGET  RECOGNITION 

Techniques  for  automatic  target  detection  in  scanning 
3  D  radar  p0157  N77  22366 

Reconsider  anon  of  the  target  detection  criterion  based 
on  adaptive  antenna  polarizations  p0158  N77  22375 
Simulation  of  a  radar  tracking  a  glinting  aircraft  target 
in  a  multipath  environment  p0158  N77  22377 


SUBJECT  INDEX 

Electric  and  magnetic  sensing  systems  Applications 

p0219  N78  19597 
Target  detection  and  identification  methods  based  on 
radio  and  optical  waves  p0162  N78-23330 

Low  budget  simulation  m  weapon  aiming 

pOH8  N79  15984 
New  weapon  concepts  developed  from  advanced  naviga 
tion  guidance  and  targeting  technology 

p0022  N79  2001 1 
Review  of  two  decades  of  experience  between  30  GHz 
and  900  GHz  in  the  development  of  model  radar  systems 
p0148  N79  23268 
Model  simuietion  of  target  characteristics  and  engage 
ment  situations  employing  millimeter  wave  radar  systems 
pO 1 48  N79  23269 
Primary  automatic  tracking  radar  in  a  military  approach 
and  assembly  center  p0189  N79  30462 

Project  2000  overview  <UI 

lAGARD  AR  160|  p02B8  X80  72337 

Detection .  location  and  recognition  of  ground  targets 
volume  1  (Ul 

(AGARD  AR  163  VOL  1|  p0269  X80  72340 

TARGET  SIMULATORS 

Radio  Frequency  (RFl  homing  missile  guidance  end 
control  simulation  techniques,  facilities  end  experiences 
p0024  N79  20027 

TARGETS 

Propulsion  systems  for  false  targets  volume  3  (Ul 
(AGARD  AR  101  VOL  3)  p0096  X80  72095 

Attack  of  surface  targets  volume  1  (U| 

(AGARD  AR  161  VOL  1)  p0288  X80  72338 

TASK  COMPLEXITY 

Task  Oriented  Flight  Control  Systems 
(AGARD  LS  89)  p0097  N77-26161 

Task  Oriented  Flight  Control  Systems  Introduction  and 
overview  ---  aircraft  control  p0097  N77-26162 

The  need  for  task  oriented  control  laws 

p0097  N7  7  26164 

Implementation  of  task  oriented  control  laws 

p0097  N77  26165 
Additional  degrees  of  freedom  and  associated  task 
oriented  flight  control  system  functions 

p0097  N77  26166 

Bibliography  on  task-oriented  flight  control  systems 

p0097  N77  26167 
Studies  on  Pilot  Workload  psychophysiological 
factors 

(AGARD-CP  217|  p02 50  N78  16621 

A  study  on  pitot  s  workload  in  helicopter  operation  under 
simulated  IMC  employing  a  forward  looking  sensor 

p0250  N7  8  16627 
Methods  to  assess  pilot  workload  and  other  temporal 
indicators  of  pilot  performance  effectiveness  during 
aircraft  carrier  landings  p0251  N78  16630 

Determination  of  stress  and  strain  of  air  traffic  control 

officers  physiological  response  measurements 

p0252  N78  3»75) 
The  equipment -system  interface  in  an  antitank  helicopter 
at  night  p0107  N79  30211 

Some  human  responses  to  repeated  •  G  sub  z  pulses 
p0246  N79  31928 

TECHNICAL  WRITING 

From  ETC  to  ITC  the  International  Translations  Centre 
P0279  N78  1 1882 
Manual  of  document  practices  applicable  to  defence 
aerospace  scientific  and  technical  information  volume  1 
(AGARD  AG  236  VOL  l)  p0281  N79-13926 

Abstracting  and  subject  analysis  p0281  N79  13929 
TECHNOLOGICAL  FORECASTING 

Information  1990  A  Norwegian  scenario 

p0278  N78  1  1876 
The  library  in  the  future  p0279  N78  1  1881 

Paperless  communication  systems  Putting  it  all  toge 
,hei  p0280  N78  1 1888 

Projected  needs  of  US  Army  Aviation 

p0O63  N78  19127 
German  Army  helicopter  development  end  prospects  for 
the  future  p0063  N78  19128 

British  Military  helicopter  programmes 

p0063  N78  19130 

Area  navigation  systems  and  procedures 

p0052  N78  21091 
Future  prospects  for  minicomputers  p0281  N78  22966 
Metal  technology  for  future  aircraft  design 

p0068  N78  30115 

Fight e>  aircraft  design  lUl 

(AGARD  CP  241  SUPPl)  p0072  X80  72066 

TECHNOLOGY  ASSESSMENT 

Aviation  safety  and  operation  problems  research  and 
technology  pO044  N7  7  1904 1 

Flight  deck  techniques  A  new  approach  to  safety 

p0045  N77  19042 
Intei action  between  LSI  process  technology  and  the 
design  of  mrcroprocessoi  systems  p0265  N77  22827 
Future  trends  in  highly  reliable  systems  aucraft  flight 
control  p0006  N77  25059 

Requirements  of  aero  engine  development  to  advanced 
experimental  techniques  pO077  N77  32166 

Review  and  assessment  of  fiber  optics  for  military 
applications  p0271  N78  16802 

Technical  evaluation  report  on  the  Avionics  Panel/ 
Guidance  and  Control  Panel  Jomt  Symposium  on  Avionics/ 
Guidance  and  Control  for  Remotely  Piloted  Vehicles 
(RPVsl 

[AGARD  AR  1 1 3]  p0098  N78  17075 

Remote  sensing  in  ocean  surveillance  Promises 
problems  and  perspectives  p0218  N78- 19588 

Comments  on  the  state  of  the  art  ol  transonic  unsteady 
aerodynamics  p0040  N78-281 18 

Recent  advances  in  television  visual  systems 

pOIIB  N79  15986 


i  60 


SUBJECT  INDEX 


THREE  DIMENSIONAL  MOTION 


Advanced  technology  lor  the  millimeter  and  submillimeter 
wave  region  p0150  N79  23283 

Recent  progress  and  future  performance*  of  millimeter 
wave  BWOs  p0152  N79  23297 

Non  destructive  methods  foi  the  early  detection  of  fatigue 
damage  in  aircraft  components  p0198  N79  25417 

E  xplotting  technology  for  operational  decisions 

p0285  N79  25978 
Oata  processing  opportunities  I960  1990  automa 

non  of  command  and  control  p0287  N79  25995 

Working  with  technology  Distributed  processing 
standards  lor  the  eighties  p0287  N 79  25998 

DME  type  distance  measuring  systems  Current  status 
and  future  developments  p0288  N79-26007 

Technical  and  operational  aspects  of  telecommunications 
m  aeronautics  pOI  7 1  N79  3 1460 

New  devices  for  digital  communications  in  avionics 

p0173  N79  31481 
Stata  of  the  an  m  digital  signal  processing  with  apphea 
tions  to  multiple  access  systems  p0174  N79  31487 
TOMA  for  relayed  communications  p0175  N79  31492 
Integrity  in  electronic  flight  control  systems 
(AGARD  AR  136]  pOIII  N79  33219 

Radio  navigation  systems  Current  status 

p0054  N80  10155 

Solid  rocket  motor  technology 
(AGARO  CP  259)  p0124  N80  10281 

Research  vn  the  field  of  solid  propellant  rockets  A 
survey  pOI 24  N80  10282 

Composites  m  future  motor  hardware  A  research 
view  p0127  N80  10309 

US  aircrew  chemical  defense  assemblies 

p0256  N80  14736 
Technical  evaluation  'eport  on  the  28th  Guidance  and 
Control  Panel  Symposium  on  Advances  in  Guidance  and 
Control  Systems  Using  Digital  Techniques 
(AGARD  AR  148)  pOIII  N80  15140 

The  YC  14  upper  surface  blown  flap  A  unique  control 
surface  pOI  13  N80  15157 

Recent  advances  in  HF  propagation  simulation 

p0181  N80  19392 
Advanced  technology  to  counter  the  low  altitude  threat 
Other  than  aircraft  mounted  radar  volume  2  iUI 
(AGARD  AR  103  VOL  2)  p0288  XBO  72336 

Advanced  technology  to  counter  the  low  altitude  threat 
other  than  aircraft  mounted  radar  volume  1  iU> 

| AGARD  AR  103  VOL  1)  p0288  X80  72336 

TECHNOLOGY  TRANSFER 

Technical  and  financial  fall  ouf  on  armed  forces  from 
commercial  and  export  helicopter  programmes 

P0065  N78  19150 
Manual  of  document  practices  applicable  to  defence 
aerospace  scientific  and  technical  information  volume  t 
[AGARD  AG  235  VOL  1|  p0281  N79  13926 

Acquisition  and  sources  documents  for  scientific  and 
technical  information  systems  p0281  N79  13927 

Descriptive  cataloging  processing  technical  reports 
p028 1  N79  13928 

Information  and  Industry 

(AGARD  CP  246)  p0281  N79  20912 

The  requirements  of  industry  for  technological  informa 
non  p0281  N79  20913 

Requirements  in  scientific  and  technical  information 
^government  viewpoint!  p0282  N79  20914 

Technology  transfer  fo*  manufacturing  industries 

p0282  N79  20918 
information  and  assistance  services  to  the  manufacturing 
industry  in  Canada  p0282  N79  20922 

A  review  of  technological  technical  and  scientific 
information  services  in  Denmark  1978 

p0282  N79  20923 
National  programs  with  respect  to  industrial  information 
technology  transfer  and  information  services  m  FR 
ANCE  p0282  N79  20924 

Transferring  technology  to  industry  through  information 

m  NASA  programs  p0283  N79  20926 

Corrosion  information  m  NATO  nations 
(AGARD  AR  141)  pOI 30  N79  33304 

TECHNOLOGY  UTILIZATION 

Recent  advances  in  space  medicine 
(AGARD-CP  203)  p0222  N77  19731 

Multi- mission  uses  for  prop  fan  propulsion 

p0075  N77  22127 
Low  angle  tracking  technique  utilizing  array  antenna 
technology  p0156  N7 7  22361 

Microprocessors  and  their  applications 
(AGARD  IS  87)  P0265  N77  22822 

Recent  developments  m  welding  technology 

p0193  N78  1 1394 

Microwave  scanning  radiometry  (applications) 

pO? 10  N78  19592 

Elector  and  magnetic  sensing  systems  Applications 

p02 19  N78  19597 
Research  end  development  activities  in  Italy  in  the  held 
of  aerospace  structures  and  materials 
|AGARD  R  675)  p01S3  N79  24202 

Methodology  for  control  of  life  cycle  costs  for  avionics 

systems 

|AGARD  LS  100)  p0197  N79  25407 

Recent  experience  m  the  development  and  application 
of  LCC  models  p0197  N79  25410 

Civil  applications  of  NAVSTAR  GPSp0056  N80  101 76 
New  technology  to  improve  HF  circuit  reliability  and 
availabHrty  for  remote  regions  p0184  N80  19417 

Till  COMMUNICATION 

Prospects  for  facsimile  m  information  transfer 

p0279  N78  1 1880 
An  E CM  resistant  communication  and  ranging  system 
for  remotely  piloted  vehicles  p0051  N78  21000 


Some  requirements  to>  a  communication  system  guiding 
i he  relations  between  the  design  engineer  and  a  general 
data  base  p0266  N79  20764 

Mobile  tactical  C  to  3rd  power  systems 

P0287  N79  76002 
Precision  location  strike  system  near  real  time  C  to  the 
3rd  powe'  l  tor  the  tactical  battlefield  p0267  N79  26004 
Tactical  information  exchange  system 

p0788  N79  26008 
Technical  and  operational  aspects  of  telecommunications 
m  aeronautics  p0171  N79  31460 

A  channel  simulator  for  L  Band  satellite  mobile  com 
mumcetions  p0173  N79  31479 

An  analysis  of  the  erroi  probability  of  an  all  digital 
detector  pOI  74  N79  31483 

Aspects  of  source  encoding  p0174  N79  31484 

Slate  of  the  art  in  digital  signal  processing  with  apphea 
tions  to  multiple  access  systems  p0l74  N79  31487 
Leaky  coaxial  cables  for  obstacle  detection  end  contin 
uous  access  guided  communications  p0183  N80  19407 
Companion  of  loop  and  dipole  antennas  in  leaky  teedei 
communication  systems  p0184  N80  19412 

Mode  conversion  by  tunnel  non  uniformities  in  leaky 
feeder  communication  systems  p0184  N80  19413 

TELEGRAPH  SYSTEMS 

The  telegraph  modem  at  spread  spectrum 

pO 1 74  N79  31488 

TELEMETRY 

Laser  applications  m  radar  techniques 

pO 1 59  N77  22379 

Telemetry  and  data  relay  for  manned  space  programs 
p006 1  N77  24128 
Experimental  results  concerning  the  influence  of  wave 
propagation  on  telemetry  data  transmission  at  230  MHz 
compared  with  2  3  GHz  p0161  N77  32387 

TELEPHONY 

A  network  of  digital  radio  communication  by  time  cl  vision 

duplexing  p0l75  N79  31493 

TEMPERATURE  DISTRIBUTION 

Investigation  on  temperature  distribution  near  film  cooled 
airfoils  p0064  N7B  21127 

Calculation  of  temperature  distribution  in  disks  and 
cooling  Ho*  m  a  transient  state  p0088  N7B  71157 

TEMPERATURE  EFFECTS 

Stability  of  heated  laminar  boundary  layers  in  water 

P0188  N78  14325 

TEMPERATURE  GRADIENTS 

An  experimental  study  of  boundary  layer  transition  on 
a  slender  cone  at  Mach  5  p0l90  N78  1434  1 

TEMPERATURE  MEASUREMENT 

Local  flame  temperature  measurements  by  radiative 
methods  p0088  N78  21153 

Temperature  turbulence  measurements  at  AMOS 

P0144  N79  18139 

TENSILE  STRENGTH 

Testing  of  tensile  strength  of  optical  fiber  waveguides 
p02  72  N78  16810 
The  agemg behaviour  of  solid  rocket  p>ope»ants  regarding 
then  mechanical  properties  pC’26  N80  10299 

TERMINAL  GUIDANCE 

Guidance  and  control  design  considerations  for  Low 
Altitude  add  Terminal  Area  Flight 

|AGAR0  CP  240)  p0014  N78  26049 

Proposal  lor  a  cost  effective  'adar  navigation  system  fo' 
low  altitude  and  terminal  area  flight  p00l5  N78  26057 
Radio  Frequency  iRFi  homing  missile  guidance  and 
control  simulation  techniques  facilities  and  experiences 
p0024  N79  20027 
New  methods  m  the  terminal  guidance  and  control  of 
tactical  missiles  p0122  N79  27228 

TERRAIN 

Terrain  profiles  and  contours  m  electromagnetic  wave 
propagation 

(AGARO  CP  269)  p0175  N80  19345 

Theories  of  ground  wave  propagation  ovei  mixed  paths 
pOI 76  N80  19350 
Ground  wave  propagation  over  irregular  inhomogeneous 
terrain  Comparisons  of  calculations  and  measurements 
at  frequences  from  121  kHz  to  50  mHz 

pOI 76  N80  19352 
On  the  influence  of  surface  statistics  ground  moisture 
content  and  wave  polarization  on  the  scattering  of  irregular 
terrain  and  on  signal  power  spectra  p0177  N80  19359 
8iologic4l  and  geophysical  factors  of  electromagnetic 
wave  propagation  and  their  use  m  digital  data  banks 

P0178  N80  19363 
Radio  network  and  radio  imx  surveys  derived  by  computer 
from  a  terrain  data  base  p0178  N80  19365 

VHF/UHF  path-loss  calculations  using  terrain  profiles 
deduced  from  a  digital  topographic  data  base 

pOl 78  N80  19366 

TERRAIN  ANALYSIS 

Theoretical  modelling  and  experimental  data  matching 
for  active  and  passive  microwave  remote  sensing  of  Earth 
terrain  pOl 78  NBO  19360 

Some  of  the  problems  in  digital  ‘ertain  model  construe 
non  pOI  78  N80  19361 

Azimuth beamwidth  affect  on  radar  sensed  terrain  horizon 
profiles  pOl  78  N80  19362 

TERRAIN  FOLLOWING  AIRCRAFT 

Design  considerations  for  a  ground  avoidance  monitor 
for  fighter  a'fcraft  pOOIS  N78  26058 

Terrain  following  criteria  The  need  for  a  canno" 
measure  p0015  N70  26060 

B  1  terrain  following  development  p0015  N78  26081 

TEST  EQUIPMENT 

Experimental  results  on  high  speed  double  mechanical 
seals  p0090  N79  1  1066 

Compute*  simulation  model  of  the  logistic  support  system 
for  electrical  engineering  test  equipment 

P0204  N80  19560 


TEST  FACILITIES 

Ground  based  facilities  with  forward  speed  represent* 
t<on  for  aircraft  noise  research  p0002  N7  7  19004 

A  new  transient  cascade  facility  for  the  measurement 
of  heat  transfei  rates  p0067  N76  21  149 

Icing  test  facilities  at  the  National  Gas  Turbine  Establish 
merit  p0020  N79  10006 

Measurement  and  control  of  simulated  environmental 
icing  conditions  in  an  outdoor  free  jet  engine  ground  test 
facility  p002 1  N79  10009 

The  role  ol  physical  examinations  and  education  m 
prospective  medicine  p0237  N79  11694 

icing  test  facilities  and  test  techniques  m  Europe 

p0069  N 79  15042 
Icing  test  facilities  m  Canada  p0069  N79  15043 

A  new  facility  for  structure)  engine  testing 

p0095  N79  27173 

TEST  VEHICLES 

Man  dummy  test  vehicle  A  comparison  of  test  results 
for  escape  systems  with  the  3  different  test  methods 

p0245  N79  31924 

THERMAL  CVCUNG  TESTS 

Technical  evaluation  report  of  the  Specialists  Meeting 
on  Characterization  of  Low  Cycle  High  Temperature  Fatigue 
by  the  Stramiange  Partitioning  Method 
| AGARD  AR  130)  p0213  N79  33494 

THERMAL  DEGRADATION 

The  evolution  and  control  of  different  performance 
degradation  processes  m  modem  propulsion  systems 
monitoring  jet  engines  p0079  N77  33193 

THERMAL  FATIGUE 

A  contribution  on  thermal  fatigue  in  cooled  turbine 
blading  p0092  N79  27153 

THERMAL  PROTECTION 

Protection  of  cooled  blades  of  complex  internal  struc 
lure 

(NASA-TM  75217|  p0083  N78  1  2086 

A  review  of  techniques  for  the  thermal  protection  of  the 
walls  of  the  combustion  chamber  and  reheating  ducts  of 
turboreactors  p008S  N78  2 1 1 34 

Biomedical  constraints  on  thermal  protective  flight 
clothing  design  A  bioengineering  analysis 

P0232  N79  19662 

THERMAL  RESISTANCE 

Risks  affecting  the  structural  resistance  and  integrity  of 
modem  propulsion  systems  p0078  N7 7  33187 

THERMOOVNAMIC  EFFICIENCY 

The  •volution  and  control  o*  different  performance 
degradation  processes  in  modem  propulsion  systems 

monitoring  |er  engines  p0079  N7  7  33193 

THERMODYNAMIC  EQUILISRIUM 

Problems  concerning  high  temperatu'es  in  small  turbom 
ach.nes  p0084  N  78  2 1  12 1 

THERMODYNAMIC  PROPERTIES 

Risks  aftectmg  the  structural  resistance  and  integrity  ct 
modern  propulsion  systems  o0078  N77  33187 

Combustion  Of  aluminum  in  solid  propellant  flames 

P0125  N80  10295 
improving  the  all  weather  ballistic  and  mechanical 
progenies  of  smokeless  p*ope*gois  *>0 126  N80  10300 
THERMOSPHERE 

ionospheric  effects  of  a  sol*’  eclipse  m  the  Cape  Varde 
Islands  P0182  N80  19399 

THIN  FILMS 

Thin  film  integrated  signal  processors 

p02 7 3  N78  16825 
An  investigation  of  vibration  clampers  m  gas  tu*b«nt 
engines  P0094  N79  27164 

THIN  WINGS 

Aerodynamic  loads  near  cranks  apexes  and  tips  of  thin 
lifting  wings  m  incompressible  flow  p0004  N7  7  20007 
THREE  DIMENSIONAL  BOUNDARY  LAYER 

The  incompressible  fluid  motion  downstream  of  two 
dimensional  Tpllmien  Schlichtmg  waves 

p0188  N78  14327 
Three  dimensional  boundary  layer  transition  on  a  yawed 
7  5  deg  sharp  cone  at  Mach  5  p0190  N78  t4342 

THREE  OIMCNSIONAL  FLOW 

Three  dimensional  supersonic  flow  about  sliced  bodies 
p0004  N77  20001 
Three  dimensional  flow  in  highly  loaded  annular  cascades 
with  zero  secondary  vorticity  d0082  N78-11102 

Unsteady  aerodynamics  conference  emphasizing 

numerical  analysis  of  three  dimensional  flows 
|AGARD  CP  227)  p0036  N70  22033 

Three  dimensional  steady  and  unsteady  asymmetric  flow 
past  wings  of  arbitrary  planforms  p0036  N 78 -22036 
Three  Oimensional  and  Unsteady  Separation  at  High 
Reynolds  Numbers 

(AGARO  LS  94)  p0191  N"8  28397 

Presentation  of  the  subiert  effects  of  three  dimen 
sionai  separated  flow  on  aircraft  design 

p0l91  N7B  28398 
Phenomenological  aspects  of  quasi  stationary  controlled 
and  uncontrolled  three  dimensional  flow  separations  in 
relation  to  aircraft  design  considerations  and  swept  wings 
p0191  N78  28402 
Inviscid  fluid  model  based  on  rolled  up  vortex  sheets 
for  three  dimensional  separation  at  high  Reynolds  number 
pOt 92  N78  28406 
Structure  ol  turbulence  m  complex  flows  effecls  ol 
unsteadiness  and  three  dimensionality  p0l92  N78  28407 
Symmetrical  and  Asymmetrical  separations  about  a 
yawed  cone  p0026  N79  2201 1 

Control  of  forebody  three  dimensional  flow  separations 
pOI 14  N80  15164 

THREE  DIMENSIONAL  MOTION 

Plot  extractor  and  data  processing  equipment  for  a  mobile 
high  resolution  3D  pencil  beam  'dda'  p0157  N77  22365 


THRESHOLDS  (PERCEPTION) 


SUBJECT  INDEX 


THRESHOLDS  (PERCEPTION) 

Human  factors  Aspects  of  Aircraft  Accidents  and 
Inc  ula  ills 

[AGARD  CP  254)  p0?54  N79  31942 

THRUST  BEARINGS 

Sail  del  mg  shah  seals  gas  turbine  engines 

p0090  N79  1 1070 

THRUST  MEASUREMENT 

Procedures  (o>  t^e  measurement  of  engine  thrust  m 
flight  p0060  N77  241  17 

fsi.mation  of  diag  and  thiust  of  |et  propelled  aucaft 
by  non  steady  flight  test  maneuvers  p0060  N7  7  241  18 
Guide  to  «n  flight  thiust  measurement  ol  lurbojets  and 
fan  engines 

(AGARO  AG  237|  p009t  N79  2012  7 

fundamentals  of  thrust  measurement  in  flight 

p009 1  N79  20128 

Propulsion  system  thrust  and  drag  book  keeping 

p009 1  N79  20129 

thrust  expressions.  methodology  and  options 

p009 1  N79  20130 
Instrumentation  p0091  N 79  20132 

Measurement  ot  thrust  transients  m  rocket  motors 

pOI 28  N80  10316 

THRUST  VECTOR  CONTROL 

Material  problems  m  iet  vane  thrust  vectoi  control 
systems  p0127  N80  10308 

THUNOERSTORMS 

A  mobile  HP  impulse  source  locator  thunderstorm 
location  and  tracking  p01B4  N80  19414 

TILTING  ROTORS 

Evaluation  of  the  tilt  rotor  concept  The  XV  15  s  role 
p0064  N78  19142 

TIME 

Time  and  frequency  spread  in  meteor  burst  propagation 
paths  p0163  N79  10306 

TIME  DEPENDENCE 

Relaxation  methods  for  time  dependent  conservation 
equations  m  fluid  mechanics  p0186  N77  22446 

Numerical  calculation  of  unsteady  transonic  flows 

pOOl I  N77  31088 
The  role  of  time  history  effects  in  the  formulation  of  the 
aerodynamics  of  aircraft  dynamics  pD1Q2  N79  15086 

TIME  DIVISION  MULTIPLE  ACCESS 

The  role  of  advanced  technology  m  TOMA  systems 

p0286  N79  25986 

CENSAR  TOMA  Centralized  synchronization  and  ranging 
for  time-division  multiple  access  p017l  N79  31462 
A  Terminal  Access  Control  System  for  FLEETSAT 

p0175  N79  31490 
Implementing  JTIOS  in  tactical  aircraft 

pOI 75  N79  31491 
TOMA  for  relayed  communications  p0175  N79  31492 
Command  and  control  terminals  systems  engineering 
of  command  and  control  terminals  for  pulse  communication 
navigation  aids  p0057  N80  10185 

An/UflQ  28  JTlOS  class  2  tactical  terminal  systems 
engineering  of  time  division  multiple  access  and  TACAN 
signal  processing  for  pulse  communication  navigation  aids 
p00S7  N80  10186 

Distributed  TOMA  An  approach  to  JTIDS  phase  2 

p0057  N80  10189 

A  JTIDS  performance  model  for  rhe  E  3A 

p026 1  N80  19825 

TIME  OIVISION  MULTIPLEXING 

Time  division  multiplexed  data  bus  integration  techniques 
avionics  p0008  N7  7  25071 

A  network  of  digital  radio  communication  by  time  division 

duplexing  p0175  N79  31493 

JTIDS  ll/DTDMA  command  and  control  terminals 

p0057  N80  10190 
Definition  of  the  hierarchical  network  for  aggressive 
environments  iRHEA)  time  division  multiplexing  and  data 
transmission  p0032  N80  14030 

TIME  FUNCTIONS 

The  calculation  of  RMS  values  of  deviations  of  aircraft 
controlled  to  fly  along  a  desired  flight  path 

p005 1  N78  21084 

TIME  LAG 

Plasmasphenc  signal  time  delay  effects  in  satellite 
navigation  systems  p0047  N77  22070 

Propagation  effects  observed  m  connection  with  NTS  1 
observations  near  the  magnetic  equator 

p0047  N77  22073 
Prediction  of  ground  wave  propagation  time  anomalies 
m  the  LORAN-C  signal  transmissions  over  land 

p0048  N7 7  22080 
lORAN  C/  D  coordinate  prediction  dependence  on  ground 

electrical  properties  p0048  N7  7  22081 

Correlation  and  prediction  of  transionosphenc  Signal  time 
delays  at  widely  separated  locations  total  electron 
content  along  propagation  path  p0142  N79  18120 

Some  measurements  ol  ignition  delay  and  neat  transfer 
with  pyrogen  igniters  p0125  N80  10290 

TIME  MEASUREMENT 

The  cascade  realization  of  M  T  I  filters  with  staggered 
prf  and  time  variable  weights  p0157  N77  22371 

Accurate  timing  in  landings  through  air  traffic  control 

P0016  N 78  28067 
GPS  time  p0055  N80  10162 

TITANIUM 

Factors  associated  with  rub  tolerance  of  compressor  tip 
seals  self  sustained  combustion  of  titanium 

p0090  N79  11069 

TITANIUM  ALLOYS 

Metal  technology  fo'  future  aircraft  design 

p0068  N78  301  15 

Stramrange  oert'lionmg  applied  to  Ti  6Al  4V 

p0209  N79  10491 
Applied  research  on  the  mach inability  of  titanium  and 
its  alloys  p0145  N79  23237 


An  evaluation  uf  coatings  for  steel  and  lilamum  alloy 
fasteners  for  aiicrsfl  applications  p0146  N79  23242 
Fundamental  aspects  ol  superplastioiy  wild  examples 
of  industrial  construction  using  Ti  6AI  4V  alloy 

p0!47  N79  23247 
Concurrent  superplashc  forming/  diffusion  t>onding  of  B  1 
components  p014  7  N79- 23251 

Fabrication  of  titanium  at  high  temperatures 

pOI 4 7  N79  23252 

TOBACCO 

The  Use  and  Abuse  of  Social  Drugs 
[AGARO  CP  2181  p0235  N78  17658 

The  influence  of  tobacco  from  a  medteal  standpoint  on 
French  pilots  p0235  N78  17660 

TOLERANCES  (PHYSIOLOGY) 

Survival  and  protection  of  aircrew  in  the  event  ol 
accidental  immersion  m  cold  water 
[AGARD  AG  211IENG)]  p0242  N79  23661 

TOLLMEfN  SCHUCHTING  WAVES 

The  incompressible  fluid  motion  downstream  of  two 
dimensional  Tollmien  Schlichting  waves 

P0188  N78  14327 
Experimental  analysis  and  calculation  of  the  onset  and 
development  of  the  boundary  layer  transition 

pOI 68  N78  14328 

TOPOGRAPHY 

A  laser  profilometet  for  digital  terrain  mapping 

p0179  N80  19369 

TORSION 

The  dynamic  response  of  wings  in  torsion  at  high  subsomc 
speeds  pOOIQ  N77  31077 

TOUCH 

Human  engineering  evaluation  of  a  cockpit  display/ input 
device  using  a  touch  sensitive  screen  p0014  N78  26056 

TOWEO  BODIES 

Unsteady  aerodynamics  of  oscillating  containers  and 
application  to  the  problem  of  dynamic  stability  of  helicopter 
underslung  loads  P0100  N79  15073 

TOWERS 

The  effects  of  re  radiation  from  high  rise  buildings  and 
transmission  lines  upon  the  radiation  pattern  of  M  F 
broadcasting  antenna  arrays  P0176  N80  19347 

TOXIC  DISEASES 

Therapy  on  nerve  agent  poisoning  p0256  N80  14732 

TOXiC  HAZARDS 

Occupational  hazards  of  missile  operations  with  special 
regard  to  the  hydrazine  propellants  p0224  N77  20744 
In  flight  toxicology  of  fixed  and  rotary  wing  aircraft  crew 
stations  P0227  N79  19619 

Maintenance  of  an  operations  while  under  attack  with 
chemical  agents  protective  clothing 
[AGARD  CP  264  SUPPl|  p0255  N80  14728 

Approaches  to  CW  agent  area  detection  systems  for 

airfields  P0256  N80  14733 

Philosophy  of  protection  of  US  aircrews  against  chemical 
warfare  agents  p0256  N80  14734 

TOXICITY 

The  effects  of  acute  and  chronic  low  dose  exposure  to 

anticholinesterases  p02S6  N80  14729 

TOXICITY  AND  SAFETY  HAZARD 

The  use  and  control  of  hazardous  materials  m  aircraft 
maintenance  p0224  N77  20745 

Occupational  health  hazards  associated  with  aircraft 
shelter  operations  p0225  N77  20746 

CO  dose  meter  foi  working  places  exposed  to  extreme 
peaks  of  co  contamination  p0225  N77  20747 

TOXICOLOGY 

In  flight  toxicology  of  fixed  and  rotary  wing  aircraft  crew 
stations  p0227  N79  19619 

TRACKING  (POSITION) 

Head  aiming/ tracking  accuracy  m  a  helicopter  environ 
ment  p023 1  N79  19651 

Strategies  for  automatic  track  initiation  conferences 
[AGARD  CP  252|  p0168  N79  30454 

TRACKING  FILTERS 

Influence  of  motion  wash  out  filters  on  pilot  tracking 
performance  pOI  19  N79  1 5992 

TRACKING  NETWORKS 

Design  and  simulation  of  a  C3  system  for  surveillance 
purpose  o026i  N80  19821 

TRACKING  RADAR 

Low  angle  tracking  technique  utilizing  array  antenna 
technology  p0156  N7 7  22361 

Hybrid  reference  systems  for  flight  testing 

D0060  N77  24124 
Satellite  reference  ionospheric  propagation  correction  for 
USAF  spacetrack  radars  p0139  N79  18102 

Some  aspects  of  multi  radar  tracking 

P0169  N79  30459 
Algorithms  fo«  simultaneous  autometic  track  initiation 
m  multiple  radar  networks  D0169  N79  30460 

A  netting  approach  to  automatic  radar  track  initiation 
association  and  tracking  m  air  surveillance  systems 

P0169  N79  30461 
Primary  automatic  tracking  radai  in  a  military  approach 
and  assembly  center  D0169  N79  30462 

Analysis  of  second  and  thud  order  steady  state  tracking 
fitters  dOI  69  N 79  30463 

Digital  signal  processing  techniques  in  a  monopulse 

tracking  tadar  d0032  N80  14035 

TRAILING  EDGES 

The  influence  of  lets  of  cooling  an  exhausted  from  the 
trailing  edges  of  a  supercritical  turbine  cascade  on  the 
aerodynamic  data  b0087  N78  2tt48 

Determination  of  the  vortex  shedding  frequency  of 
cascade  with  different  trailing  edge  thickness 

P0040  N78  22067 

TRAILING  EDGE  FLAPS 

Unsteady  effects  ol  a  control  surface  m  two  dimensional 
subsonic  and  transonic  flow  pO1 15  N80  15168 


Aerodynamic  characteristics  uf  moving  trailing  edge 
cuntiofs  at  subsonic  and  transonic  speeds 

pOt 15  N80  15169 

TRAINING  AIRCRAFT 

Forebody  vortex  blowing  A  novel  control  concept  to 
enhance  departure/ spin  recovery  characteristics  of  fighte< 
and  tramer  aucraft  [i0115  N80  15172 

TRAINING  Of  VICES 

Proposed  advancements  in  simulation  of  atmospheric 
phenomena  for  improved  training  p0118  N79  15979 
Recent  advances  in  television  visual  syslems 

pOI 18  N79  15986 

Aviation  training  using  video  disk  technology 

p0262  N80  19828 

Cost  effectiveness  of  flight  simulator  for  military 

training  p0262  N80  19830 

TRAINING  EVALUATION 

Simulation  within  military  defence  systems  for  framing 

and  evaluation  p026l  N80  19819 

TRAINING  SIMULATORS 

Neutral  buoyancy  One  possible  tool  for  man  s  training 
•n  a  simulated  zero  g  environment  p0222  N77  19736 
Current  defictences  in  simulation  for  training 

pOt 17  N79  15974 
The  development  and  evaluation  of  a  g  seat  for  a  high 
performance  military  aircraft  training  simulator 

pOI 19  N 79  15994 
Simulation  of  aenal  combat  at  CELAR 

p0 1 20  N79  15996 

Helicopter  underwater  escape  tramer  (9D51 

p0233  N79  19665 
A  mission  training  simulator  for  the  Nimrod  MR  MX  2 
and  some  aspects  of  the  derivation  and  verification  of  its 
system  models  p0261  NB0  19826 

TRAJECTORIES 

Laser  applications  m  radar  techniques 

p0159  N77  22379 
Store  separation  p0042  N79  2305B 

TRAJECTORY  ANALYSIS 

Development  of  the  integrated  flight  trajectory  control 
concept  P0022  N79  20015 

Trajectory  behaviour  of  a  control  configurated  aircraft 
subjected  to  random  disturbances  pOllS  N80  15171 

TRANSEQUATORIAL  PROPAGATION 

Transequatonaf  propagation  through  equatorial  plasma 
bubbles  Discrete  events  p0l82  NSC  19393 

The  phenomenology  of  transequatonai  radio  propagation 
under  spread  F  condttions  pOl82  N80  19394 

TRANSFER  FUNCTIONS 

A  mission  onented  flight  test  technique  for  identifying 
aircraft  and  flight  control  system  transfer  functions 

p0060  N77  24120 
Impact  of  a  command  and  stability  augmentation  system 
on  gust  response  of  a  combat  aircraft  p0098  N77  33210 
Study  and  results  of  fiber  optics  transfer  functions 

p0274  N78  16827 

Stabilizrng  electro  optical  systems  on  helicopters 

p0!08  N79  30216 

TRANSFER  TUNNELS 

Mode  converters  for  HF  tunnels  transmission 

P0183  N80  19406 
Effective  use  of  natural  modes  m  VHF  and  UHF  tunnel 
propagation  p0184  N80  19411 

TRANSFORMATIONS  (MATHEMATICS) 

Development  and  application  of  a  SAW  Chirp  Z  transfor 
mer  pOI 37  N78  3 1 3 1  1 

TRANSIENT  LOAOS 

Quasi-steady  and  transient  dynamic  stall  characteristics 
p0005  N77  20013 

TRANSIENT  PRESSURES 

Pressures  on  a  slender  body  at  high  angle  of  attack  m 
a  very  low  turbulence  level  air  stream  p0026  N79  220t2 

TRANSIENT  RESPONSE 

The  transient  response  of  a  slightly  rough  dielectric 
surface  p0160  N77  32385 

Transient  intraventricular  conduction  defects  observed 
during  exper-mental  impact  m  human  subjects 

p0243  N79  31907 

TRANSISTOR  AMPLIFIERS 

Low  noise  transistor  amplifiers  o0l55  N77  22349 

TRANSISTORS 

New  generations  of  TACAN  materials  using  ulrrahigh 
frequency  transistors  and  microprocessors  for  signal 
processing  p0287  N79  25994 

TRANSIT  SATE  LUTES 

Satellite  reference  ionospheric  propagation  correction  for 
USAF  spacetrack  radars  o£>1 39  N79  18102 

Transit  The  current  satellite  navigation  system 

p0054  N80  10156 

TRANSITION  FLOW 

Nonlinear  instability  of  free  shear  lava's 

p0187  N78  14321 

A  Survey  of  transition  research  at  AEDC 

p0190  N78  14340 
Non  obtrusive  detection  of  transition  region  using  an 
infra  red  camera  p0190  N78  14344 

instability  transition  to  turbulence  and  predictability 
[AGARD  AG  236)  p0192  N78  31401 

TRANSLATING 

From  ETC  to  ITC  the  International  Translations  Centre 
n0279  N78  11882 

TRANSLATIONAL  MOTION 

The  unsteady  aerodynamics  ot  a  cascade  in  translation 
p0095  N79  27180 

TRANSMISSION  EFFICIENCY 

Novel  technique  fot  measuring  the  index  profile  ot  optical 
fibers  p0274  N78  16829 

Influence  of  the  refractive  index  profile  on  the  transmit 
sion  quality  of  gradient  index  optical  fibres 

p0274  N78  16830 


l  62 


SUBJECT  INDEX 


TURBOCOMPRESSORS 


Tientmistion  Lhxrxctenttics  ul  graded  mdo«  fibres 

p0274  N78  1683 ' 
Design  and  fabrication  o*  GaAs  light  emitiing  diodes  loi 
Optical  com  m  unit ation  systems  with  high  transmission 
capacity  p0275  N78  16839 

A  reliable  and  sorvivable  data  transmission  system  for 
avionics  processing  p0024  N79  20025 

Special  topics  m  Hf  propagation 

{AGARD  CP  263)  pOl79  N80  19372 

Assessment  of  HF  communications  reliability 

p0180  N80  19377 

TRANSMISSION  UNIS 

The  affects  of  re  radiation  from  high  rise  buildings  and 
transmission  lines  upon  the  radiation  pattern  of  ME 
broadcasting  antenna  arrays  p0!?6  N80  19347 

Principle*  of  HF  communication  in  tunnals  using  open 
transmission  lines  and  leaky  cables  pO  1 83  N80  19405 

TRANSMISSION  LOSS 

How  does  one  induce  leakage  in  an  optical  fibar  link 

p0273  N78  16826 

Troposcatter  aperture  medium  coupling  loss 

p0163  N79  10303 
VHF/UHF  path-loss  calculations  using  terrain  profiles 
deduced  from  a  digital  topographic  data  base 

pOI 78  N80  19366 

TRANSMITTER  RECEIVERS 

Combined  acquisition  and  fine  synch romzation  system 
for  spread  spectrum  receivers  using  a  tapped  delay  line 
correlator  p0138  N78-3I319 

The  millimeter  wireless  beam  transmitter  receiver 

p0l48  N79  23267 
Concepts  and  techniques  in  the  utilisation  of  millimeter 
and  submillimeter  waves  pOISO  N79  23285 

The  construction  of  transmitter  receivers  tor  long 
millu  .eter  wave  transmission  systems  with  application  to 
the  study  of  radio  wave  characteristics  tn  the  Pans  area 
pOI  53  N79  23304 

TRANSMITTERS 

infection  laser  transmitter  for  long  distance  fiber  optics 
communication  p0274  N78  18834 

A  new  computer  controlled  High  Frequency  direction 
finding  and  transmitter  locating  system 

P0184  N80  19415 

TRANSONIC  COMPRESSORS 

Dual  beam  laser  anemomet'y  study  of  the  flow  field  m 
a  transonic  compressor  p008l  N78  11091 

TRANSONIC  FLIGHT 

A  brie*  overview  of  transonic  flutter  problems 

pOOl  1  N77  31084 

TRANSONIC  FLOW 

The  prediction  of  buHet  onset  and  light  buffet  by  means 
of  computational  methods  p0005  N77  2001  1 

Unsteady  Airloads  m  Separated  and  Transonic  flow 
(AGARD  CP  226|  p0009  N77  31073 

Unsteady  airloads  in  separated  and  transonic  flow 

pOOlO  N77  31074 
Efficient  solution  of  unsteady  transonic  flows  about 

a.rforls  pOOH  N77  31087 

Numerical  calculation  of  unsteady  transonic  flows 

pOOII  N77  31088 
Application  of  a  finite  difference  method  to  the  analysis 
of  transonic  flow  over  osc<Hatmg  airfoils  and  wings 

P0012  N77  31090 
Study  of  a  supercritical  profile  with  oscillating  control 
surface  m  sub  and  transonic  flows  p0037  N70  22041 
Unsteady  transonic  flow  computations 

p0037  N78  22043 
Towards  a  mined  kernel  function  approach  for  unsteady 
transonic  flow  analysis  p0037  N7 8  2 2044 

Unsteady  transonic  flow  in  a  two- dimensional  diffuser 
p003  7  N78  22045 
Unsteady  force  and  moment  alleviation  m  transonic 
flow  p0037  N78  22046 

Aerodynamic  phenomena  in  an  oscillating  transonic  MCA 
airfoil  cascade  including  loading  effects 

p0040  N78  22066 
Technical  evaluation  report  of  the  Specialists  Meeting 
on  Unsteady  Airloads  in  Separated  and  Transonic  Flow 
(AGARD  AR  108)  p0040  N70  26 1  1 5 

Transonic  unsteady  aeroelestic  phenomena 

p0040  N70  261 17 
Comments  on  the  state  of  the  art  of  transonic  unsteady 
aerodynamics  p0040  N78-261 18 

Introduction  to  unsteady  aspects  of  separation  m  subsonic 
and  transonic  flow  p0191  N78  28403 

Experimental  data  base  for  computer  program  assess 
ment  Report  of  the  Fluid  Dynamics  Panel  Working  Group 
04 

(AGARD  AR  130]  p0042  N 79  31  159 

Introduction  and  overview  of  configurations  -  for 
transonic  flows  p0042  N79-31160 

Limitations  of  available  data  -  factors  affecting  wind 
tunnel  test  results  at  transonic  speeds  p0042  N79-31 161 
Unsteady  effects  of  e  control  surface  in  two  dimensional 
subsonic  and  transonic  flow  p0115  N80- 15168 

TRANSONIC  FLUTTER 

A  brief  overview  of  transonic  flutter  problems 

pOOII  N77  31084 
Numerical  solution  of  the  unsteady  transonic  small 
disturbance  equations  p0012  N77  31091 

TRANSONIC  SPEED 

A  resuma  of  AGARD  SMP  meeting  on  transonic  unstaady 
aerodynamics  p0040  N78  22063 

Aerodynamic  characteristics  of  moving  trailing  edge 
controfs  at  subsonic  and  transonic  speeds 

pOt 15  N80  15169 

TRANSONIC  WIND  TUNNELS 

Non  obtrusive  detection  of  transition  region  using  an 
mfr*  red  camera  p0190  N7B  14344 


Influence  of  the  noise  level  m  a  transonic  wind  tunnel 
test  section  on  the  aeiodynamic  characteristics  of  models 
[>0038  N7B  22047 

Drag  measurement  in  tiensonic  wind  tunnels 

pOO  18  N78  26060 
Prediction  of  aerodynamic  <  nerecienstica  of  an  aircraft 
from  a  coi  ratal  Kin  of  results  on  •  calibration  model  tested 
m  vanous  larga  transonic  tunnels  p00l9  N76  26068 
Toward  naw  liansonrc  windtunnels 
(AGARD  AG  240)  p0120  N60  19137 

An  investigation  of  the  quality  of  the  flow  generated  by 
three  types  of  wind  tunnel  I  Ludwieg  tube  Evans  clean  tunnel 
and  iniector  driven  tunnel)  p0120  N60  19138 

Development  of  the  cryogenic  tunnel  concept  and 
application  to  the  US  National  Tianaonrc  Facility 

p012 1  N60  19139 
The  cryogenic  wind  tunnel  another  Opt  on  for  the 
European  Transonic  Facility  p0121  N60  19140 

TRANSPIRATION 

Performance  and  design  of  transpiration  cooled  turbine 
blading  p0064  N78  21129 

The  influence  of  transpiration  cooling  on  turbine  Made 
boundary  layer  p008S  N78  2 1 130 

Experimental  evaluation  of  a  transpiration  cooled  nozzle 
guide  vane  p0085  N78  21 131 

TRANSPORT  AIRCRAFT 

The  recovery  and  analyse  of  accident  data  from  flight 
recorders  in  Canadian  transport  aircraft 

p0044  N77  19034 
Forecast  assessment  of  the  total  (aval  of  safely  for  s 
civil  aviation  transport  aircraft  p0044  N77  19036 

Reducing  fire  hazards  m  commercial  transport  aircraft 

p0045  N77  19048 
Highly  reliable  multiprocessors  for  commence! 

transport  aircraft  pOOOS  N77  25072 

Airftame  response  to  separated  flow  on  the  shod  haul 
aircraft  VFW  614  pOOlO  N77  31081 

Tail  response  to  propeller  flow  on  a  transpod  airplane 
pOOl 1  N77  31082 
Automatic  rtight  performance  of  a  transport  airplane  on 
complex  microwave  landing  system  paths 

pOOl 6  N7B  26066 
Energy  conservation  aircraft  design  and  operational 
procedures  p0132  N79  13200 

Nonlinear  parameter  identification  and  us  application  to 
tianspod  aircraft  pOIOl  N79  15078 

Gust  vehicle  parametei  identification  by  dynamic  Simula 
non  in  wind  tunnels  pO  1 04  N79  15097 

Active  controls  for  civil  transports  p0104  N79  16873 
Preliminary  feasibility  assessment  of  Multi  function 
Inertial  Reference  Assembly  (MIRA)  using  the  F  15  and 
a  transport  aircraft  p0023  N79  20017 

Damage  tolerance  analysis  of  redundant  structures 
transpod  aircraft  structures  p0210  N79  20414 

Design  of  redundant  structures  structural  design 
criteria  and  fracture  mechanics  of  large  commercial  transport 
aircraft  P021 1  N 79  20418 

Behavior  of  a  transport  aircraft  with  a  high  aspect  ratio 
wmg  at  a  high  angle  of  incidence  p00?5  N79  22005 
A  simulator  investigation  of  handling  quality  criteria  for 
CCV  transport  aircraft 

(NLR  MP  78035  U)  pOM  1  N79  30240 

propulsion  and  energetics  panel  working  group  2  on 
aircraft  fire  safety  Volume  1  Executive  summary 
(AGARD  AR  132  VOL  1)  p0046  N80  12079 

Propulsion  and  energetics  panel  Working  Group  1  1  on 
aircraft  fire  safety  Volume  2  Mam  report 
(AGARD  AR  132  VOL  2]  p0046  N80  19047 

TRANSPORT  PROPERTIES 

Acoustic  equations  m  moving  fluids  p0268  N60  14860 

TRAPEZOIDAL  WINGS 

Aerodynamic  characteristics  of  a  missile  featuring  wing 
with  strakes  at  high  angles  of  attack  p0027  N79-22015 
TRAVELING  IONOSPHERIC  0I8TURSANCE8 

Position  finding  of  fixed  HF  transmitters  by  means  of 
traveling  ionospheric  structures  p0049  N77- 22091 

Modelling  ihe  diurnal  and  seasonal  variation  of  medium 
scale  travelling  onospheric  disturbances 

p0141  N79-181 13 

TRAVELING  WAVE  TUBES 

New  advances  in  reliability  and  efficiency  in  lightweight 
TWTs  pOI55  N77  22350 

Development  of  a  5  watt  travailing  wave  tube  for  60 

GHz  pOI  52  N79  23298 

TRI  ANGULATION 

UHF  OF  triengulation  system  for  control  end  gutdence 
of  military  aircraft  p0050  N78-2 1077 

TROPOSPHERE 

Satellite  borne  monitoring  of  atmospheric  and  surface 
characteristics  affecting  the  propagation  of  microwaves  in 
the  troposphere  p016l  N77  32389 

Tropospheric  reflection  of  differently  polarized  transient 
signals  p0 1 63  N79  10302 

Tropospheric  stratification  and  anomalous  propagation 
p0165  N7910319 
Hybrid  ray- mode  formulation  of  tropospheric  propaga 
lion  p0 1 80  N80  19382 

TROPOSPHERIC  SCATTERING 

Troposcatter  aperture  medium  coupling  loss 

p0163  N79  10303 
Statistics  of  troposcatter  channels  with  respeci  to  the 
applications  of  adaptive  equalizing  techniques 

p0163  N7 9  10304 
Design  considerations  for  digital  troposcatter  communica 
lions  systems  p0165  N79  10321 

Level  control  m  tropospheric  scatter  systems  using 
automatic  technique  p0165  N79  10322 

Propagation  measurements  on  the  ACE  -  High  troposcatter 
system  p0166  N79  10325 

Maximum  usable  bandwidth  and  frequency  diversity  in 
troposcatter  communication  p0166  N79  10327 


Tropoecatter  angle  diversity  in  theory  end  practice 

pOISS  N7910328 
An  experimental  program  leading  to  development  of  a 
tactical  digital  troposcatter  system  pOISS  N79- 10329 
MIT  i  An  experimental  modem  for  tropoecatter 
communications  using  maximum  likelihood  sequence 
estimation  and  error  correction  coding  p0 167  N79- 10332 
Modelling  tropospheric  channel  distortion  digital 
techniques  pO!45  N79  18142 

Tropospheric  effects  on  HF  Propagation 

pOISO  N60  19380 

TUNING 

Varactor  tuned  millimeter  wave  oscillator  m  the  pretuned 
module  technology  p0151  N79-23287 

TURBINE  BLAOfB 

Protection  of  cooled  blades  of  complex  internet  struc¬ 
ture 

INASA  TM  75217)  p0083  N78  12086 

Protect  optmueeiron  of  military  gas  turbines  with  respect 

to  turbine  life  p0063  N78  21 1 20 

Hot  cascade  test  results  of  cooled  turbine  blades  and 
their  application  to  actual  engine  conditions 

p00B4  N78  21126 
investigations  of  the  local  heat  transfer  coefficient  of  a 
convection  cooled  rotor  blade  p0064  N76  21  126 

Investigation  on  temperature  distribution  near  Mm  cooled 
airfoils  p0064  N78  21  127 

Erosion  prevention  and  film  cooling  on  vanes 

p0084  N78  21128 
Performance  and  design  of  transpiration-cooled  turbine 
blading  p0084  N7B  21 129 

The  influence  of  transpiration  cooling  on  turbine  blade 
boundary  layer  p0065  N78  21 130 

Heat  transfer  characteristics  of  (he  closed  thermosyphon 
system  p0085  N78  2 1 1 32 

Heat  transfer  from  turbine  and  compressor  discs 

pOOeS  N78-21 133 
Naw  materials  for  high  temperature  turixnes  ONERA  s 
OS  composites  confronted  with  the  blade  problems 

pooee  N78  21139 
High  temperature  corrosion  of  Ni  base  for  turbine  blades 
alloys  m  sulphate  chloride  containing  environments 

pOOee  N78  21140 
Protection  of  cooled  blades  of  complex  internal  struc 
ture  p0086  N78  21 141 

Finite  element  analysis  of  some  problems  arising  in  cooled 
turbine  blades  d0086  N70  21144 

A  new  transient  cascade  facility  for  the  measurement 
o<  heai  transfer  rates  p0067  N70  21149 

New  computation  method  of  turbine  blades  film  cooling 
efficiency  p0088  N78  21 154 

The  effect  of  free  stream  turbulence  upon  heat  transfer 
to  turbme  Wading  p0088  N78  21 155 

Hoi  isostetic  processing  of  IN  738  turbine  blades 

p0147  N79  23249 
A  contribution  on  thermal  ’atigue  in  cooled  turbine 
bladmg  P0092  N79  27153 

Three  dimensional  finite  element  techniques  for  gas 
turbine  blade  life  prediction  p0093  N79  27156 

Some  theoretical  and  experimental  investigations  of 
stresses  and  vibrations  m  a  radial  flow  rotor 

p0093  N79  27158 
Determining  the  dynamic  response  due  to  an  imbalance 
at  the  attachments  of  a  motor  on  a  pod  caused  by 
rotor  blade  loss  p0094  N79  27171 

TURBINE  ENGINEB 

Engine  Structural  integrity  program  lENSlP* 

p0078  N77  33182 
Risks  affecting  the  structure!  resistance  and  integrity  of 
modern  propulsion  systems  p0078  N77  33187 

Protection  of  cooled  blades  of  complex  internal  struc 
ture  p0086  N78-21  141 

Trends  of  future  turbine  life  prediction  Time  phase 
automated  analysis  and  test  verification 

p0066  N78  21 143 
The  analysis  of  engine  vibrations  p0092  N79-27150 

Forecasting  engine  life  p0092  N79-27154 

Small  turbines  Experiences  with  disk  ruptures 

p0093  N79-27 163 
Rotor  bust  protection  Design  guidelines  for  contain¬ 
ment  p0094  N79  27166 

Small  turbine  engine  integration  in  aircraft  installations 
P0094  N79  27170 
Determining  the  dynamic  response  due  to  an  imbalance 
at  the  attachments  of  a  motor  on  a  pod  caused  by 
rotor  blede  loss  p0094  N79-27171 

Propulsion  and  energetics  panel  working  group  2  on 
aircraft  fire  safety  Volume  1  Executive  summary 
[AG ARO  AR  1 32  VOL  1 1  p0046  N80  1 2079 

TURBINES 

Calculation  of  stress  concentration-  in  disc  alveoles 
vrscoplasticity  of  turbine  disks  p0093  N79  27157 

TURBOCOMP  RE  BBORB 

Secondary  flows  in  turbomachines 
(AGARD  CP  214)  p0080  N 78  11083 

Calculations  concerning  the  secondary  flows  in  compres 

sor  bladings  p0060  N78  1  1085 

Experimental  study  of  the  behavior  of  secondary  flows 
m  a  transonic  compressor  p0080  N78  1 1086 

Secondary  flows  and  annulus  wall  boundary  layer*  in 
axial  flow  compressor  and  turbine  stages 

pOOeO  N78  11087 

Effects  of  secondary  flows  in  straight  cascades 

pOOBI  N78  11093 
Corner  boundary  layar  and  secondary  flow  withm  a 
straight  compressor  cascade  p0062  N78-1 1 103 

Unsteady  rotor  blade  loading  in  an  axial  compressor  with 
steady  state  mlet  distortions  p0096  N79  27176 

Distortions,  rotating  stall  and  mechanical  solicitation* 
P0095  N79  27177 


I  63 


TURBOFAN  AIRCRAFT 


SUBJECT  INDEX 


Review  at  the  AGARD  S  and  M  panal  evaluation  program 
of  the  NASA  lewis.  SRP  approach  to  high  temperature  LCF 
tile  prediction  p009S  N79  27179 

TURBOFAN  AIRCRAFT 

A  mission  training  simulator  toi  the  Nimrod  MR  MK  2 
and  some  aspects  of  the  derivation  and  verification  of  its 
system  models  p0261  NBO  19826 

TURROFAN  ENGINES 

Introductory  comments  on  aerodynamic  noise  considers 
nons  m  aircraft  design  and  operation  pOOOl  N77  18996 
Multi  mission  uses  for  prop  fan  propulsion 

P0075  N77  22127 
The  ASFAFAN  Dual  flow  with  variable  pitch  and 
constant  speed  p007&  N7 7  22129 

CFM56  turbofan  maintainability  and  reliability  ortente d 
development  p0079  N77-33 1 89 

Accelerated  mission  test  A  vital  reliability  tool 

p0079  N77  33196 
Prediction  of  off  design  performance  of  turboiet  and 
turbofan  engines  p0017  N78  26077 

Icing  tests  on  turboiet  and  turbofan  engines  using  the 
NGTE  engine  test  facility  p0021  N79  10013 

American  Airlines  operational  and  maintenance  expen 
ence  with  aerodynamic  seals  and  oil  seals  m  lurbofan 
engines  p0089  N79- 11061 

Guide  to  m  flight  thrust  measurement  of  turboiets  and 
fan  engines 

(AGARD  AG  237|  p0091  N79  20127 

Fundamentals  of  thrust  measurement  in  flight 

p009 1  N79  20128 
integration  of  an  airframe  with  a  turbofan  and  afterburner 
system  p0094  N79  27 1 72 

The  effect  of  intake  conditions  on  supersonic  flutter  in 
lurbofan  engines  p009S  N79-27175 

Propulsion  and  power  supplies  for  unmanned  vehicles 
small  RPVs  powered  by  turboiet  or  turbofan.  volume  2 
tUI 

(AGARD  AR  101  VOl  21  p0096  X80  72093 

TURBOFANS 

Fan  noise  from  turbofan  engines  pOOOl  N77- 18999 

TURBOJET  ENGINE  CONTROL 

Prediction  of  off  design  performance  of  turbojet  and 
turbofan  engines  p0017  N78-28077 

TURBOJET  ENGINES 

Comparison  of  different  methods  of  localisation  and 
identification  of  noise  sources  in  turbojet  engines 

p0002  N77  19003 
Numerical  prediction  of  the  unsteady  flow  m  variable 
geometry  engines  preliminary  investigation 

p0074  N7 7  22120 
Ram  turbojet  engine  for  long  range  high  terminal  speed 
missions  p0076  N77-22 1 32 

Anti  NOx  combustion  chamber  with  variable  aerodynamic 
flow  for  a  turbojet  engine  p0076  N77-22137 

Potential  improvements  in  engine  performance  using  a 
variable  geometry  turbine  p0077  N7  7  22141 

Testing  simulation  of  damages  occurred  in  service 

P0079  N77  33194 
Experimental  nvestigation  on  the  influence  of  component 
faults  on  turbojc.  engine  performance  p0080  N7 7  33197 
Protection  of  cooled  blades  of  complex  internal  struc 
tore 

[NASA  TM  752I7|  P0083  N78  12086 

Icing  tests  on  turbojet  and  turbofan  engines  using  the 
NGTE  engine  test  facility  p002l  N79  10013 

Guide  to  m  flight  thrust  measurement  of  turbojets  and 
fan  engines 

IAGAR0  AG  237J  p0091  N79  20127 

Fundamentals  of  thrust  measurement  in  flight 

p0091  N79  20128 

TURBOMACHINE  BLADES 

Secondary  flows  within  turbomachinery  bladings 

p008 1  N78  11094 
Influence  of  secondary  flow  effects  on  blade  surface 
pressure  measurements  m  2  0  transonic  turbine  cascades 
p0081  N78  1 1095 
Note  on  relative  vomcity  p0083  N78  11104 

Engineering  predictions  of  transitional  boundary  layers 
p0!89  N78  14337 

Aerodynamics  of  cascades 

(AGARD  AG  220)  p0088  N78  22111 

The  contribution  of  photoelasticdy  measurement  to  the 
study  of  turbine  parts  p0092  N79  27152 

TURBOMACHtNERY 

Secondary  flow  m  cascades  p0082  N78  1 1096 

Technical  evaluation  report  on  the  49thlAl  Propulsion 
and  Energetics  Panel  Specialists  Meeting  on  Secondary 
Flows  in  turbomachmes 

(AGARD  AR  109|  p0083  N78  14052 

Unsteady  flows  m  turbomachmes  A  review  of  current 
developments  p0040  N78-22065 

Use  of  coatings  m  turbomachmery  gas  path  seals 

p0089  N79  11058 
Application  of  the  0HP  metallic  felts  to  turbomachme 
seals  electrodeposition  p0089  N79- 1 1060 

Transport  phenomena  m  labyrinth  seals  of  turbomachmes 
flow  visualization  p00B9  N79  11063 

Studies  on  vibrations  stimulated  by  lateral  forces  m 
seefmg  gaps  p0090  N79  f  1064 

Experimental  results  on  high  speed  double  mechanical 
seels  p0090  N79  1 1066 

TURBOPROP  ENOINCt 

Multi  mission  uses  for  prop  ffn  propulsion 

p0075  N77  22127 

TURBORAMJET  E MOINES 

Performance  characteristics  of  turbo-rockets  and  turbo 
ramjets  using  high  energy  fuel  p0075  N7  7 -22 131 

TURBOROCKET  ENGINES 

Performance  characteristics  of  turbo  rockets  end  turbo 
ramjets  usmg  high  energy  fuel  p007S  N77  22131 


TURBOSHAFTS 

Convertible  fan  shaft  engine  Itoi  rotary  wmg  aircraft! 

p00 7 6  N77  22133 
Experience  with  a  one  Stage  variable  geometry  axial 
turbine  p007 7  N77  22143 

TURBULENCE 

Numerical  turbulence  modeling  p0186  N7  7  22445 
Structure  of  tu'bulence  in  complex  flows  effects  of 
unsteadiness  and  three  dimensionality  p0192  N78  28407 
TURBULENT  BOUNDARY  LAYER 

Effect  of  compliant  wall  motion  on  turbulent  boundary 
layers  p0036  N77  32100 

A  critical  compilation  of  compressible  turbulent  boundary 
layer  data 

[AGARD  AG  223|  p01  1  7  N77  33220 

laminar  turbulent  transition 

[AGARD  CP  224|  p0187  N70  14316 

leading  edge  transition  on  swept  wings 

p0189  N78  14336 

Progress  m  the  development  of  a  Mach  5  quiet  tunnel 
P0190  N78  14343 

Unsteady  boundary  layers  separated  and  attached 

p0038  N78  22048 
Experimental  results  and  calculating  methods  concerning 
transitional  and  turbulent  boundary  layers  in  unsteady 
flow  p0038  N78  22049 

Features  of  unsteady  turbulent  boundary  layers  as 
revealed  from  experiments  p0038  N78  22051 

An  experimental  study  of  the  effect  ot  oscillatory  flow 
on  the  separation  region  m  a  turbulent  boundary  layer 

P0038  N78  22052 
Boundary  separation  problems  faced  by  aircraft  design 
ers  p0191  N78  28399 

Base  flows  behind  missiles  p0042  N79  23056 

TURBULENT  FLOW 

Basic  aerodynamic  noise  theory  sound  generation  and 
propagation  pOOOl  N77  18996 

Special  course  on  concepts  for  drag  reduction 
[AGARD  R  654)  p0035  N77  32091 

A  critical  compilation  of  compressible  turbulent  boundary 
layer  data 

(AGARD  AG  223)  pOI  17  N77  33220 

Nonlinear  instability  of  free  shea*  layers 

p0187  N78  14321 
Experimental  analysis  and  calculation  of  the  onset  and 
development  of  the  boundary  layer  transition 

p0188  N78  14328 
Transition  of  a  boundary  layer  subjected  to  an  oscillation 
of  the  external  flow  p0189  N?8  14332 

Transition,  pressure  gradient  suction,  separation  and 
stability  theory  p0189  N78  14335 

On  the  application  of  second  order  closure  models  to 
boundary  layer  transition  p0189  N78- 14338 

A  method  for  predicting  boundary  layer  transition 

P0190  N78  14339 
The  influence  of  coolant  turbulence  intensity  on  film 
cooling  effectiveness  p0O05  N78  2  M36 

The  effect  of  free  stream  turbulence  upon  heat  transfer 
to  turbine  blading  p0088  N78  2 1 1 55 

The  study  of  subsonic  and  supercritical  turbulent  Hows 
by  ultra-short  duration  visualization  pC039  N78  22060 
Technical  evaluation  report  of  the  fluid  dynamics  panel 
Symposium  on  Laminar-Turbulent  Transition 
(AGARD  AR  122)  p0l90  N78  27382 

Instability  transition  to  turbulence  and  predictability 
(AGARD  AG  236)  p0192  N78  31401 

On  the  vortex  formation  over  a  slender  wing  at  large 
angles  of  incidence  p0026  N79-22010 

Gust  alleviator  feasibility  study  for  G91Y 

p0109  N79  30230 
Aeroacoustic  measuring  techniques  in  or  outside  tur 
bulent  flows  p0270  N80  14876 

On  the  effect  of  wing  wake  on  tail  characteristics 

pOI 16  N80  15174 

TURBULENT  WAKES 

Instability  and  transition  m  axisymmetnc  wakes 

p0188  N78  14326 

TWO  DIMENSIONAL  BODIES 

AGARD  two-dimensional  aeroelastic  configurations 
[AGAR0  AR156]  p0070  N80  10202 

TWO  DIMENSIONAL  FLOW 

A  critical  compilation  of  compressible  turbulent  boundary 
layer  data 

1AGARD  AG  223)  pOlt 7  N77-33220 

Numerical  investigation  of  nonlinear  wave  interaction  in 
a  two  dimensional  boundary  layer  p0187  N78  14320 
The  incompressible  fluid  motion  downstream  of  two 
dimensional  Tollmien  Schhchtmg  waves 

p0188  N76  14327 
Numerical  simulation  studies  of  transition  phenomena 
in  incompressible  two-dimensional  flows 

p0188  N78  14329 
Interfermgairfoils  in  two  dimensional  unsteady  mcompr 
ess.ble  flow  p0037  N78  22040 

Unsteady  transonic  flow  computations 

p0037  N78  22043 

Unsteady  transonic  flow  m  a  two  dimensional  diffuser 
P0037  N78  22045 
Two-dimensional  viscous  flow  past  an  airfoil  m  an 
unsteady  airstream  p0039  N70  22058 

Numerical  solution  of  viscous  inviscid  interaction  pro 
blems  in  two  dimensional  compressible  flows  based  on  the 
Navier  Stokes  equations  p0191  N78  28400 

Viscid  invisod  interaction  methods  fo»  two  dimensional 
flows  including  separation  and  shock  waves 

P0191  N78  28401 
Unsteady  effects  of  a  control  surface  in  two  dimensional 
subsonic  and  transonic  flow  p0115  N80  15168 

TWO  WAVELENGTH  LASERS 

Laser  two-focus  veloctmetry  (L2F)  fo«  use  m  aero 
engines  p0077  N7  7  32169 


U 

UH1  HELICOPTER 

Visual  Workload  ot  the  copilot/ navigatoi  during  terrain 
flight  of  the  UH  1  helicopter  p0260  N78  <6623 

Use  of  eye  movement  measuies  to  establish  d«s.yn 
parameters  for  helicopter  instrument  panels 

(>0252  N78  31  748 

Rescue  helicopters  in  pumiry  and  secondary  missions 
p0225  N79  19606 
Night  rescue  operation  procedure  over  see  with  bell 
UH  10  helicopters  pQ225  N79  19609 

Coordination  of  medical  aspects  of  the  an  rescue  service 
m  the  Federal  Republic  of  Germany  p0225  N79  19610 
An  evaluation  ot  the  effects  of  a  stability  augmentation 
system  upon  aviator  performance/ workload  during  a 
MEDEVAC  high  hover  operation  p0226  N79  19612 
Human  exposure  to  mechanical  vibration  at  tying  posture 
in  the  ambulance  helicopter  UH  ID  p0226  N79  19617 
Backache  m  UH  1 D  helicopter  crews 

p0227  N79  19620 
Aviator  visual  performance  A  comparative  study  of  a 
helicopter  simulator  and  The  UH  1  helicopter 

p023 1  N79  19652 

UH  SOA  HELICOPTER 

UH  60A  MEDEVAC  kit  p0226  N79  19614 

Crash  survivability  of  the  UH  60A  helicopter 

p0232  N79  19663 

ULTRAHIGH  FREQUENCIES 

A  review  of  VHF/UHF  scattering  from  a  heated  ionosp 
heric  volume  p02  1  5  N7 7  1 9538 

Multipath  characteristics  at  UHF  m  rural  irregular 
terrain  p016S  N79  103 1  7 

New  generations  of  TACAN  materials  using  ultrahigh 
frequency  transistors  and  microprocessors  for  signal 
processing  p0287  N79  25994 

A  channel  simulator  for  L  Band  satellite  mobile  com 
munications  p0173  N79-31479 

Digital  array  signal  processing  techniques  applied  to 
guidence  and  navigation  p0032  N80- 14032 

VHF/UHF  path  loss  calculations  using  terrain  profiles 
deduced  from  a  digital  topographic  data  base 

pOI  78  NBO  19366 
An  experimental  investigation  of  multi  path  scattering 
at  L  band  pOI 79  N80  19370 

Experimental  results  on  the  free  propagation  of  UHF 
caves  m  tunnels  p0l84  N80  19409 

ULTRAPURE  METALS 

Production  of  high  purity  metal  powders  by  electron  beam 
techniques  p0148  N79  23253 

ULTRASONIC  FLAW  DETECTION 

Ultrasonic  imaging  as  applied  to  non  destructive  testing 
of  rocket  propellants  p0128  N80  10313 

ULTRASONIC  TESTS 

High  resolution  ultrasonic  nondestructive  testing  of 
complex  geometry  components  p0198  N79  25416 

ULTRASONIC  WAVE  TRANSDUCERS 

8 road  band  transducers  tor  nondestructive  inspection  of 
aeronautical  components  p0199  N79  25419 

ULTRASONICS 

The  advantages  of  ultrasonic  echocardiography  m  the 
cardiological  evaluation  of  fliers  p0240  N79  11718 

UNCONSCIOUSNESS 

Pilot  incapacity  in  flight  p02S5  N79  31950 

UNDERCARRIAGES 

Performance  implications  of  some  recent  advances  m 

weapon  carnage  research  p0018  N  78  26081 

UNDERWATER  ACOUSTICS 

Underwater  acoustic  problems  p0269  N80  14872 

UNDERWATER  COMMUNICATION 

Recent  progress  in  optical  fiber  cables  for  use  m  the 
ocean  p027 1  N78  16805 

UNDERWATER  VEHICLES 

Application  of  strapdown  medial  systems  with  particular 
reference  to  underwater  vehicles  p0053  N 78  26129 

UNITED  KINGDOM 

Review  of  acoustic  fatigue  activities  m  the  United 
Kingdom  p0207  N77  22573 

UK  developments  in  scientific  and  technical  mfotma 
tion  p0280  N78-1 1887 

The  UK  approach  to  alcoholism  m  air  crew 

p0235  N78  17661 
British  Military  helicopter  programmes 

P0063  N78  19130 
British  Airways  helicopter  operations 

p0064  N7B  19133 
A  national  programme  for  UK  in  industrial  mfo»ma 
non  p0283  N79  20925 

UNITED  STATES  OF  AMERICA 

Civil  aircraft  accident  analysis  m  the  United  States  The 
Jet  Age  P0044  N7  7  19037 

Review  of  acoustic  fatigue  activities  m  the  USA 

p0206  N77  22571 

UNSTEADY  FLOW 

Numerical  prediction  of  the  unsteady  flow  in  variable 
geometry  engines  preliminary  investigation 

P0074  N77  22120 
Separated  flow  unsteady  pressures  and  forces  on 
elastically  responding  structures  pOOlO  N77  31075 
Efficient  solution  of  unsteady  transonic  flows  about 
airfoils  pOOl  1  N77  31007 

Numerical  calculation  of  unsteady  transonic  flows 

pOOl  1  N77  31088 
Unsteady  aerodynamics  conference  emphasizing 
numerical  analysis  of  three  dimensional  flows 
|AGARD  CP  227)  p0036  N78  22033 

Calculation  of  unsteady  airloads  on  oscillating  three 
dimensional  wings  and  bodies  p0036  N78  22038 

Some  basic  and  new  aspects  on  the  disturbance  fields 
of  unsteady  singularities  in  uniform  motion 

p0037  N78  22039 


I  64 


J 


SUBJECT  INDEX 


VIBRATION  MEASUREMENT 


i»lerf*rmg  »*rfo* i*  m  two  dimension^  unsteady  'fKomjji 
hiM  now.  pOO 3 ?  N?8  22040 

Investigation  of  th*  unsteady  On  Wing  Hill* 

l onhguratitxi*  i*>  subsomi  flow  pOO 3 7  N78  22042 

i  msteady  iiiownK  How  compulation* 

p003 7  N7B  22043 

T OW*'(H  a  kernel  function  app'Oech  to'  uinlwdy 

u  anionic  flow  analysis  p003  7  N78  22044 

UmlMdy  ninwoic  flow  in  *  two  dimensional  diffuse' 
p0037  N78  22045 

UnM»i(1>  tone  moment  sHeviattOn  m  1 1  »n»on  it 

flow  p003  7  N78  22046 

unsteady  bourxJa'v  layeti  tflM'Hfl1  *nd  attached 

pOO 3 8  N78  22048 
E  »p#»im#ntai  and  calculating  method*  concerning 

Hintitionii  and  tu>buf#nt  boundary  layer*  m  u ns! aady 
flow  poo 3 8  N78  22049 

Unsteady  boundary  lay*'*  with  reversal  and  separation 
pOO 38  N78  22050 
Features  of  unsteady  lurbuiam  boundary  Uyan  as 
ra«* atad  from  experiments  p0038  N78  2205 1 

Features  of  unataady  flows  ova<  airfoils 

pOO 3 8  N78  22054 

Oynamic  stall  of  an  oscillating  airfoil 

pOO 3 8  N78  22055 
A  numerical  study  of  unataady  viscous  flow*  around 
a.rfods  pOO 3 9  N78  22056 

Two  dimensional  viscous  flow  p*«t  an  airfoil  in  an 
unataady  air*tr*am  p0039  N78  22050 

Oifftcuftr**  encountered  by  aaroataatrciant  of  unataady 

aerodynamic*  p0039  N 7 8  2 2 05 9 

D#*ign  criteria  for  tha  non-occuftance  of  high  speed 
unataady  separation  about  concave  bocftes 

pOO 3 9  N78  22062 
A  resume  of  AGAR0  SMP  meeting  on  transonic  unataady 
aerodynamics  p0O40  N78-22063 

Tha  importanca  of  unataady  aerodynamic*  in  rotor 
calculations  p0040  N78  22064 

Unataady  flows  in  turbomachine*  A  raviaw  of  current 
development*  p0040  N78  22065 

Airframa  response  to  aaparatad  flow 

p0040  N78  261 16 

Transonic  unataady  kero#!  a  sue  phenomena 

p0040  N78  261  17 
Comments  on  tha  state  of  the  art  of  transonic  unsteady 
aerodynamics  p0040  N78-26 1  10 

Three  Dimensional  and  Unsteady  Separation  at  High 
Reynolds  Numbers 

lAGARD  LS  94)  P0191  N7B  28397 

Introduction  to  unsteady  aspects  of  separation  in  subaon.c 
and  tranaomc  flow  p0191  N78  20403 

Soma  unsteady  separation  problems  tor  slander  bodies 

p019t  N7B  28405 
Structure  of  turbulence  m  complex  flows  •  affects  of 
unsteadiness  and  three  dimensionality  p0192  N78  28407 
Technical  evaluation  report  on  tha  Fluid  Dynamics  Panel 
Symposium  on  Unsteady  Aerodynamics 
(AGARDAR  128|  p004l  N79  12028 

identification  of  unsteady  affects  in  lift  buildup 

p0102  N79  15083 
Effect  of  flow  separation  vortices  on  aircraft  unsteady 
aerodynamics  p0102  N79  15084 

Unsteady  viecous  thin  airfoil  theory 
(AGARD  R  671)  p0041  N79  20087 

Unateedy  rotor  bled*  loading  in  an  axial  compressor  with 
steady-state  inlet  distortion*  p0095  N79  27176 

Distortions  rotating  stall  and  mechanical  solicitations 
p0095  N79  27177 
Unsteady  affects  of  a  control  surfaca  m  two  dimensional 
subsonic  and  transonic  flow  pO1 15  N80  15168 

U  NOTE  AO  V  9TAT1 

Unsteady  state  response  of  tha  vascular  system  to 
transrant  and  sustained  aaroapaca  acceleration  profiles 

p0244  N79  31917 

UNSWEPT  WING* 

A  flutter -spaed  formula  for  wings  o*  high  aspect  ratio 
pO1 12  N0O  15147 

UPPER  ATMOSPHERE 

Modification  of  ionized  madia  by  chemical  substances 
A  review  of  physical  processes  p02 16  N77  19543 

UPAS  A  8TA0E  DOCKET  ENGINES 

A  generalized  solid  motor  development  teat  approach 
with  application  to  IUS  p012t  NSO  10314 

URINE 

Comparison  of  plasma  and  urinary  ttarorda  in  men  with 
type  A  and  type  0  behavior  patterns  p0238  N79  1 1 704 

USER  MANUALS  (COMPUTER  PROGRAMS) 

Phase  2  GPS  receiver  design  philosophy 

P0055  N80  1017 \ 

USER  REQUIREMENTS 

User  requirements  of  aerospace  propagation  environment 
modelling  and  forecasting  p0136  N79  18096 

Raguiramsnts  in  scientific  and  technical  information 
Igovarnmant  viewpoint)  p0282  N79  20914 


V 


V  STOL  AIRCRAFT 

Von**  i since  approach  for  computing  overall  forces  on 
V/5T0L  conhgg rations  p0005  N77  20008 

Variable  cycle  engines  for  V/STOl  fighters 

P0074  N77  22117 
Augmented  deflector  exhaust  nozzle  (ADEN!  design  for 
high  performance  fighters  p0075  N77  22124 

Operator  workload  assessment  modal  An  evaluation 
of  a  VF/VA  V/STOl  system  p0253  N78  31757 

Tha  Guidance  and  control  of  Helicopters  and  V/STOl 
aircraft  at  night  and  m  poor  visibility 
[AGARO  CP  258)  p0106  N79  30198 


Predicting  field  of  view  laquiramants  lor  V'STOl  *i»t'*ft 
approach  and  landing  p0265  N0O  1984  7 

VANADIUM  ALLOTS 

Stiaimange  partitioning  applied  to  1<  6Ai  4V 

p0209  N79  10401 
St>ainranue  parf ilionmy  m  cyclic  ciaep  uf  I  I  Ci  Mo  V 
P0209  N79  10492 

VANES 

Effect  of  endwaii  cuoimg  on  secondary  flows  in  turbine 
st*to>  vanes  p0082  N78  1 1098 

VAPOR  DEPOSITION 

ion  vapoi  deposited  a-uimnum  coatings  for  improved 
corrosion  protection  pO140  N79  23241 

Physical  vapoi  depositm  and  ion  beam  techniques  foi 
surface  durability  p0146  N79  23243 

VAPOR  PHASES 

Gas  phase  velocity  measurements  in  solid  rocket  pro 
pellents  by  Laser  Doppler  anemometrypOl  28  N0O  10311 

VAPORS 

Transport  phenomena  m  labyrinth  seals  of  tufbomachmes 
flow  visualization  p0089  N79  1 1063 

VARACTOR  DIODES 

Verector  tuned  millimeter  wev*  oecillator  m  the  pietuned 
module  technology  pOISl  N79  23207 

VARIABLE  CVCL1  ENGINES 

Variable  cycle  engine  fighter  aircraft  Advance  in 
performance  and  development  problems 

pOOfl 7  N78  30109 

VARIABLE  GEOMETRY  STRUCTURES 

Venable  Geometry  and  Multicycle  Engines 
(AGARD  CP  205)  p0074  N77  221  1 2 

Opportunities  fo'  vanabla  geometry  anginas  m  milrtary 
aircraft  p0074  N77  22H3 

Numerical  prediction  of  tha  unsteady  flow  in  vanabla 
geometry  engines  preliminary  investigation 

p0074  N77  22120 
Use  of  engine  variables  to  improve  military  perform 
,nca  p0075  N77  22122 

Venable  geometry  m  tha  gas  turbine  the  vanabla  pitch 
tan  angina  p0075  N77  22128 

Tha  prediction  and  optimisation  of  variable  geometry 
stators  from  compressor  basic  data  p0076  N77  22135 
Prediction  of  variable  geometry  compresao*  performances 
(off  design)  p0076  N77  22 1 36 

The  variable  geometry  combustor  p0076  N77  22139 

The  pro*  and  cons  of  variable  geometry  turbines 

pO076  N77  22140 
Potential  improvements  in  angina  performance  using  a 
vanabl*  geometry  turbine  PO077  N77  221*' 

Vanabla  flow  turbines  p0077  N77  22142 

Experience  with  a  one  stsga  vanabla  geometry  axial 
turbine  P0077  N77  22U3 

Tha  benefits  of  an  integrated  digital  powerplsnt  control 
system  p0077  N77  22145 

High  temperature  H2  A#r  vanabla  geometry  combustor 
and  turbine  Test  facility  and  measurements 

p0065  N78  21137 

VARIABLE  PITCH  PROPELLERS 

Vanabla  geometry  in  tha  gas  turbine  •  the  vanabl*  pitch 
fan  engine  pO075  N77  22 1 28 

The  ASTAFAN  Dual  flow  with  variable  pitch  and 
constant  spaed  pO075  N77  22129 

VARIANCE  (STATISTICS) 

Treatment  of  scatter  of  frectuia  toughness  data  for  dasign 
purposes  p02 10  N79  20417 

VEGETATION 

Variations  of  ttmporai.  spectral  and  angular  radar 
becksc  attar  mg  coefficient  of  vegetation 

P0160  N77  32382 
A  scan#'  model  for  leefy  vegetation p0 165  N79  10315 
Biological  and  geophysical  factors  of  afactromagnat*c 
wav*  propagation  and  than  usa  m  digital  data  banks 

pOI  78  N80  19363 

VELOCITY  MEASUREMENT 

Specie!  problems  of  laser  enemomatry  m  difficult 
applications  P0078  N77  32171 

Gat  phase  velocity  measurements  in  solid  rocket  p»o 
patients  by  Lea *r  Doppler  anemometrypOl20  N80  10311 
Presaur#  and  valocity  response  function  measurements 
by  the  rotating  valve  method  pOl28  NSO  10312 

VEfCUNG 

Prediction  of  aarodynamic  affects  of  spoilers  on  wings 
considering  effects  of  base  venting  p0002  N7  7  19994 

VERTEBRAE 

A  failure  criterion  for  human  vertebral,  cancellous  bon* 
p0243  N79  31912 

VERTEBRAL  COLUMN 

Vertebral  p#m*  in  helicopter  pilot*  symptomology  end 
radiology  p0232  N79  19656 

VERTICAL  DISTRIBUTION 

Methods  of  detarmimng  ionospheric  structure  from 
oblique  sounding  data  p0'81  N80  19304 

VERTICAL  PERCEPTION 

Psychopathology  m  aquilitoration  >n  aerospace  medicine 
p0236  N70  20802 

VERTICAL  TAKEOFF 

Environmental  requirements  for  simulated  halicoptar/ 
VTOl  operations  from  small  ships  and  carriers 

pO1 17  N79  15978 


VERTICAL  TAKEOFF  AIRCRAFT 

Evaluation  of  tha  tilt  rotor  concept  Th*  XV  1  5  s  rol* 
D0O64  N78  19142 
The  NAE  airborne  V/STOl  simulator 

p0O65  N70  19145 
Evaluation  of  diq*ta'  flight  control  design  foi  VTOL 
approach  and  landing  p0016  N78-26O05 

VTOl  performance  estimation  for  ret  lift  aircraft 

p0018  N78  28082 
Comparison  of  estimated  and  flight  data  for  rolling  taka-off 
and  transition  of  a  VTOL  aircraft  pOO'8  N?6  28083 


Environmental  requirements  for  simulated  helicopter 
/TO l  operations  from  small  ship*  end  earner* 

pO1 17  N79  15978 
Technical  evaluation  report  on  I  ha  27th  Guidance  and 
»ntiQi  Panel  Symposium  on  th*  V/  STOl  Aircraft  sf  Night 
and  -n  Poor  Visibility 

(AGARD  AR  142)  00053  N79  23946 

VERTIGO 

Psychosocial  asp«cis  of  syncope  and  vanigo  *n  aircrew 
p0238  N79  11701 


VERY  HIGH  FREQUENCIES 

Artificial  modification  of  propagation  madia 
(AGARO  CP  192)  p02l6  *77  19530 

Man  made  modification  of  clean  air  propagation  condi 
lions  (VMF  to  EHF)  p02t6  N77  19532 

A  review  of  VHF/UHf  scattering  from  a  heated  lonotp 
h* nc  volume  p02 16  N77 - 1 9530 


New  hyparfraquency  emission  plug  m  unit  recaption 
for  millimeta'  radar  waves  p0155  N77  22353 

VHF  propagation  prediction  with  path  profile  matfiods 
p0165  N79  10316 
VHF/UHF  path  lots  calculations  using  terrain  profiles 
deduced  from  *  digital  topographic  data  base 

p0 1 78  N80  19366 

VERY  LOW  FREQUENCIES 

The  propagation  of  low  and  very  low  frequency  rxdrow 
eves  p0l62  N70  23328 

Modeling  of  VLF  ducts  m  the  plasmasphare 

p0139  N79  18101 


VESTIBULAR  TESTS 

Investigation  of  th*  affaci  of  free  fall  on  th*  vestibular 
organ  and  of  rt*  poet  flight  r**daptation  as  part  of  th*  shuttle 
program  A  contribution  to  basic  vestibular  physiology  and 
,o  th*  problem  of  space  sickness  t>0222  **77  19732 
VHF  OMNIRANGE  NAVIGATION 

A  4D  approach  control  usmg  vOR/OME/ILS  guKlanca 
p005 1  N78  2 1063 
DME  type  distance  measuring  systems  Current  statu* 
and  future  davatopmants  p0288  N79  26007 

VIBRATION 

Evaluation  of  vtoranon  levels  at  the  pilot  seat  caused 
by  wing  flow  separation  pOOlO  N7 7 -3 1070 

TaS  response  to  ptop*Ha<  flow  on  a  transport  airplane 
pOOtl  N77  31002 
Human  axposura  to  mechanical  vibration  at  lying  poatu'* 
■n  tha  ambulance  haiicopter  UH  ID  p0226  N79  19617 
Soma  theoretical  and  experimental  investigations  of 
straaaas  and  vibrations  m  a  radiat  flow  rotor 

p0093  N 79 -2 7  150 
Technical  avatoation  report  on  th*  52nd  Symposium  of 
tha  Propulsion  and  Energetics  on  Stress**  Vibrations 
Structural  Integration  and  Engine  Integrity  Unc!udmQ 
Aaroeiasncitv  and  Fluttart 

[AGARO  AR  133)  P0096  N79  20101 

Models  and  Analogues  for  th*  Evaluation  of  Human 

B  *odyn*m  ic  Rasponsa  Performance  and  Protection 
contarences  human  tola'anc*  ol  acceleration  vibration  and 
shock 

[AGARD  CP  253)  p0242  N79  31901 

VIBRATION  DAMRING 

Structural  Aspects  of  Active  Controls 
(AGARD  CP  228)  p0097  N77  33200 

Active  flutier  suppression  of  an  atrplana  with  wing 
•noun t»d  external  stores  p0098  N77  3321  1 

Wind  tunnel  study  of  an  aenva  fluttar  suppression 

system  p0098  N77  33215 

Considerations  on  wing  stores  flutter  Asymmetry  flutter 


suppression 

(AGARD  R  668}  p0099  N78  3 1 1 26 

Demonstration  of  aircraft  wing/ store  flutter  suppression 
systems  p0099  N78-31128 

Damping  Effects  m  Aerospace  Structures 
(AGARD  CP  277)  p02 13  N80  19572 

Mathematical  formulation  of  damping  for  structural 
response  analysis  p02l3  N80- 19573 

Prediction  of  th#  structural  damping  of  a  vibrating 
stiffened  plat*  p0213  N80-19574 

Numerical  modelling  of  structures  to  account  tor  internal 

damping  p0213  N80  19575 

Soma  recent  measurements  of  structural  dynamic 
damping  in  aircraft  structures  p02l3  N90- 19576 

Effect  of  structural  damping  on  th*  dynamic  response 
of  spacecraft  p02l3  NS0-19577 

Spacecraft  damping  considerations  m  structural  design 
P0213  N0O  19578 
Vibration  damping  on  San  Marco  satellitss  result*  and 
comments  p02 14  N80- 19579 

Damping  problems  m  acoustic  fangu* 

P0214  N0O  19580 

Dynamic  damping  mvastigationa  on  composites 

D0214  N80  19581 

Viscoelastic  damping  m  USAF  applications 

p02l4  NBO  19502 
Report  on  fhe  us*  of  abatement  techniques  lor  problems 
related  to  vibrations  and  noise  p02l4  N80  19583 

Damping  affsets  in  (omt*  and  expanmental  tests  on 
nveted  specimens  p0214  NBO  19584 

VIBRATION  EFFECTS 

Th*  us*  ol  spinal  analogue  to  compare  human  tolerance 
of  repeated  shocks  wnn  tolerance  of  vibration,  part  1 

00240  N79  31926 
Progress  in  measuring  and  modeling  th*  effects  of  low 
frequency  vibration  on  performance  p0248  N79-3I930 
VIBRATION  ISOLATORS 

An  investigation  of  vibration  damper*  m  gas  turbine 
engines  p0094  N79  27 164 

Viscoelastic  damping  m  USAF  applications 

O0214  N80  19582 

VIBRATION  MEASUREMENT 

Progress  in  measuring  and  modeling  th*  effects  of  low 
frequency  vibration  on  performance  p024€  N 79  31930 


1-65 


VIBRATION  MODE 


SUBJECT  INDEX 


VIBRATION  MOOC 

The  analysis  of  engine  vibrations  (>0092  N?9  22  190 

VIBRATION  PERCEPTION 

Scntonal  aspeiis  o'  helicopter  operations 

p0230  N  29  19644 

VIBRATION  SIMULATORS 

Studies  on  vibrations  stimulated  by  'ater*'  forces  m 
see  liny  yaps  p0090  N79  1  1064 

VIBRATION  Tf  STS 

Methods  end  techniques  of  ground  vibration  testing 

p0059  N7 7  24110 

Oynemic  nondestructive  testing  ot  materials 

pO 1 96  N  78  264  70 
A  simplified  ground  vibration  lest  procedure  fo'  sailplanes 
end  light  aircraft  p0112  N80  IS  146 

Dynamic  Environmental  Qualification  Techniques 
| AGARD  H  682)  p0070  N80  t  9090 

Application  of  MIL  STD  8 IOC  dynamic  requirements  to 
USAF  avionics  procurements  p0070  N80  19091 

Civil  aircraft  equipment  environment  qualification  techm 

goes  p0070  N80  19093 

Damping  Effects  m  Aerospace  Structures 
(AGARD  CP  277)  p02  1 3  N80  19672 

VIBRATORY  LOAOS 

Studies  on  vibrations  stimulated  by  lateral  forces  in 
sealing  gaps  p0090  N79  1  1064 

VIOiO  DATA 

LSi  video  compression  and  computational  modules 
utilizing  digital  charge  coupled  devcesp013S  N78  31298 
Problems  in  combining  source  and  channel  coding 

pOI 74  N79  31485 

VIDCO  EQUIPMENT 

Aviation  training  using  video  disk  technology 

p0262  N80  19828 

VISCOELASTIC  DAMPING 

Viscoelastic  damping  in  USAF  applications 

p02 14  N80  19582 

VISCOELASTICITY 

Report  on  the  use  of  abatement  techniques  for  problems 
related  to  vibrations  and  noise  p0214  N80  19583 

VISCOPLASTICITY 

Calculation  of  stress  concentrations  m  disc  alveoles 
viscoplast icily  of  turbine  disks  p0093  N79  27157 

VISCOUS  FLOW 

A  critical  review  of  heterogeneous  mixing  problems 

pOO 1 2  N78  10008 
The  stability  of  axial  Row  between  concentric  cylinders 
to  asymmetnc  disturbances  p0l88  N78  14324 

Dynamic  stall  An  example  of  strong  interaction  between 
viscous  and  mviscid  flows  p0038  N78  22053 

A  numerical  study  of  unsteady  viscous  flows  around 
airfoils  p0039  N 78  22056 

Two  dimensional  viscous  flow  past  an  airfoil  m  an 
unsteady  airstream  p0039  N78  22058 

Numerical  solution  of  viscous  mviscid  interaction  pro 
blems  m  two  dimensional  compressible  flows  based  on  the 
Navier  Stokes  equations  p0191  N 78  28400 

Viscid  mviscid  interaction  methods  for  two  dimensional 
flows  including  separation  and  shock  waves 

p0191  N78  28401 

Unsteady  viscous  th«n  airfoil  theory 

(AGARD  R  671)  p0041  N79  20087 

VISIBILITY 

Software  integrity  through  visibility  for  flight  control 
systems  p0007  N7  7  25063 

Snow  concentration  measurements  and  correlation  with 
visibility  p0020  N79  10003 

Visibility  modelling  for  a  landing  simulator  with  special 
reference  to  low  visibility  p0t18  N79  15982 

Advancements  m  helicopter  cockpit  technology 

p0227  N79  19625 

Visual  requirements  for  the  helicopter  pilot 

p0229  N79  19636 
Observation  of  night  Shipboard  helicopter  operations  from 
a  210  foot  US  Coast  Guard  cutter  p0229  N79  19637 

VISION 

Fifth  Advanced  Operational  Aviation  Medicine  Course 
| AGARD  R  666)  p0235  N78  28793 

Visual  performance  A  method  to  assess  workload  m 
the  flight  environment  p0258  N80  14749 

VISUAL  ACUITY 

Visual  Workload  of  the  copilot / navigator  during  terrain 
flight  of  the  UH  1  helicopter  p0250  N78  16623 
Glare  and  ds  adverse  consequences  tn  aviation 

p0236  N78  28796 
Visual  problems  raised  by  low  altitude  high  speed  flight 
pG2  36  N78  28796 

Providing  an  eye  separator  on  a  color  cathode  tube 
enhancing  visual  acuity  p0229  N79  19639 

Visual  and  optical  assessment  of  gas  protective  face 
masks  p0230  N79  19642 

VISUAL  AIOB 

Visual  entana  for  out  of  the  cockpit  visual  scenes 

pOI 17  N79  15976 

Recant  advances  m  television  visual  systems 

pOt 18  N79  15986 
A  high  resolution  visual  system  for  the  simulation  of 
m  flight  refuelling  pOI  18  N79  15987 

Wide  angle  visual  system  developments 

pOH9  N79  15988 
Differences  between  simulation  and  real  world  at  the 
IABG  an  to  air  combat  simulator  with  a  wide  angle  visual 
system  pOI  20  N79  15997 

Control  and  display  concepts  for  combat  aircraft 
head  up  displays  and  helmet  display  sight  system 

p0023  3 

VISUAL  FIELDS 

Predicting  field  of  vrew  requirements  for  VSTOL  aircraft 
approach  and  landing  p0265  N80  19847 


VISUAL  FLIGHT 

Airline  pilot  scanning  behavior  du'mg  approaches  end 
landing  ■»  a  Boeing  73  7  simulato*  p00'6  N78  26064 
Simulating  the  visual  app'oar  n  end  landing 

pOI 1 7  N 79  16976 
Oculomotor  performance  ol  aviators  during  an  auiu<ota 
lion  maneuver  m  a  helicoptei  simulator 

p02?9  N79  19638 

Visual  performance  workload  of  helicopter  pilots  during 

instrument  flight  p0229  N79  19640 

Methods  for  the  validation  of  synthesized  images  <n  visual 
flight  simulation  space  perception  (tunny  landing 
approach  p0023  N79  20021 

VISUAL  FLIGHT  RULES 

Visual  problems  raised  by  low  altitude  high  speed  flight 
pU236  N78  28798 


VISUAL  PERCEPTION 

Influence  of  socially  used  d-ugs  on  vision  and  vision 
performance  p0235  N78  1  7663 


Visual  effects  o*  helicopter  maneuvre  on  weapon  aiming 
performance  p0228  N79  19626 

Visual  requirements  for  the  helicopter  pilot 

p0229  N79  19636 
Observation  of  night  shipboard  helicopter  operations  from 
a  2  10  foot  US  Coast  Guard  cutter  p0229  N79  1963  7 
Oculomotor  performance  of  aviators  during  an  autoroia 
don  maneuver  in  a  helicopter  simuletor 

p0229  N79  19638 
Visual  performance/  workload  of  helicopter  pilots  during 

instrument  flight  p0229  N79  19640 

Visual  pockets  A  design  parameter  fo>  helicopter 
instrument  panels  p0230  N79  19641 

Sensonal  aspects  of  helicopter  operations 

p0230  N79  19644 
Aviator  v>sual  performance  A  comparative  study  of  a 
helicopter  simulator  and  the  UH  1  helicopter 

p023  1  N79  19652 
The  limited  range  of  the  human  eye  for  optical  aircraft 
acquisition  p0255  N79  31948 

VISUAL  SIGNALS 

Visually  induced  motion  m  flight  simulation 

pOI 19  N79  15989 

Motion  versus  visual  cues  m  piloted  flight  simulation 

pOt 19  N79  15990 

VISUAL  TASKS 

Visual  Workload  of  the  copilot  navigator  during  terrain 
flight  of  the  UH  1  helicopter  p0250  N78  16623 
Hypnotics  and  the  management  of  disturbed  sleep 

p0248  N80  15818 

VOICE 

A  16  Kb/s  Modem  for  secure  voice  service  over  nar 
rowband  analog  channels  p0175  N79  31495 

VOICE  COMMUNICATION 

Pitch  and  formant  analysis  of  the  voice  m  the  investigation 
of  pilot  workshop  p0252  N78  31750 

A  survey  of  communications  m  the  high  noise  environ 
ment  of  Army  aircraft  p0230  N79  19646 

The  impact  of  digitization  on  military  communications 
pOI 7 1  *79-31459 

VORTEX  GENERATORS 

Some  investigations  concerning  the  effects  of  gaps  and 
vortex  generators  on  elevator  efficiency  and  of  landing  flap 
sweep  on  aerodynanvc  characteristics  pOI  16  N80  15178 

VORTEX  SHEETS 

The  Coupling  between  freestream  disturbances  dnver 
oscillations  forced  oscillations  and  stability  waves  in  a 
spatial  analysis  ol  a  boundary  layer  p0188  N78  14331 
Inviscid  fluid  model  based  on  rolled  up  vortex  sheets 
for  three  dimensional  separation  at  high  Reynolds  number 
p0192  N78  28406 
Stable  and  unstable  vortex  separation 

p0026  N79  22008 
Unsteady  calculation  of  vortex  sheets  emitted  by  highly 
loaded  lifting  surfaces  p0026  N  79  22009 

State  of  art  of  nonlinear  discrete  vortex  methods  fo' 
steady  and  unsteady  high  angle  of  attack  aerodynamics 

P0029  N79  22031 

VORTEX  STREETS 

Determination  of  the  vortex  shedding  frequency  of 
cascade  with  different  trailing  edge  thickness 

P0040  N78  22067 

VORTtCff 

Wmg  vo'tex  lift  at  high  angles  of  attack 

p0003  N7  7  19998 


Vortex  /  iet  wmq  interaction  by  viscous  numerical  anaty 
SIS  p0003  N77  19999 

Vortex  lattice  approach  for  computing  overall  forces  on 
V'STOl  configurations  p0005  N77  20008 

Flow  representation  deluding  separated  regions  using 
discrete  vortices  p0186  N77  22447 

Flutter  calculation  for  the  Viggen  aircraft  with  allowance 
for  leading  edge  vortex  effect  pOOl  l  N77  31083 

A  numerical  time  dependent  approach  for  describing 
compressible  in  vised  non  isentrppic  rotational  flows  in 
curved  ducts  p0082  N78  t  1099 

Effect  of  flow  separation  vortices  on  aircraft  unsteady 
aerodynamics  p0102  N79  15084 

Vortex  pattern  developing  on  the  upper  surface  of  a  swept 
wmg  at  high  angle  of  attack  p0026  N79  22007 

Stable  end  unstable  vortex  separation 

p0026  N79  22008 
On  the  vortex  formation  over  a  slender  wmg  at  large 
angles  of  incidence  p0O26  N79  22010 

Recent  theoretical  developments  and  expenmenta1 
studies  pertinent  to  vortex  flow  aerodynamics  with  a  view 

towards  design  p0028  N79  22019 

A  computational  modal  for  the  calculation  of  the  flow 

abou  wings  with  leading  edge  vortices 

p0028  N79  22020 
Subcntical  drag  minimization  for  highly  swept  wings  with 
leading  edge  vortices  p0028  N79  22021 


( ornpiessibiiily  effects  on  Ihe  symmetric  body  vortex 
wake  ut  an  ogive  nose  tylmdei  u0029  N79  22028 

An  experimental  investigation  of  the  entrainment  ot  a 
leading  edge  vone*  p0030  N79  22033 

Forebody  vortex  blowing  A  novel  control  concept  to 
enhance  departure  spin  recovery  characteristics  of  fighter 

<md  trainer  aircraft  pOil 6  N8G  16172 

VORTICITY 

Note  on  relative  vomcity  i>0083  N78  1 1  104 

Prediction  and  measurement  of  the  aerodynamic  forces 
and  pressure  distributions  of  wmg  tail  configurations  at  vety 
high  angles  of  attack  p0029  N79  22025 

VULNERABILITY 

Design  for  re  lucbon  of  aircraft  vulnerability 

o0045  N  7  7  19060 
Physical  vulnerability  of  aircraft  due  to  fluid  dynamic 
effects 

| AGARD  AR  106|  [>0186  N77  33478 

Aircraft  operational  experience  and  its  impact  on  safety 
and  survivability  'Ul 

(AGARD  CP  2  12  SUPPLj  p0046  X 80  72055 

W 


WAKEFULNESS 

Sleep  Wakefulness  and  Orcadian  Rhythm 
(AGARD  LS  106)  p024S  N80  15806 

Vigilance  and  attention  p024  7  N90  15811 

Biological  rhythms  of  man  living  in  isolation  from  time 
cues  p0247  N80  15813 

WAKES 

Compressibility  effects  on  the  symmetric  body  vortex 
wake  of  an  ogive  nose  cylinder  P0029  N79  22028 

Base  flows  behind  missiles  p0042  N79  23056 

On  the  effect  of  wmg  wake  on  tail  characteristics 

pOI 16  N80  15174 

WALL  FLOW 

The  influence  of  a  periodic  wall  deformation  on  (he 
development  of  natural  instabilities  leading  to  a  transition 
pOI 89  N78  14333 

WALLS 

Drag  reduction  by  compliant  walls  Theory 

p0035  N77  32098 
On  the  program  of  drag  reduction  by  means  of  compliant 
walls  p0035  N7  7  32099 

Effect  of  compliant  wall  motion  on  turbulent  boundary 
layers  p0036  N77  32100 

The  effect  of  wall  heating  upon  transition  m  water 
boundary  layers  p0189  N78  14334 

A  review  of  techniques  for  the  thermal  protection  of  the 
walls  of  the  combustion  chamber  and  reheating  ducts  of 
turboreactors  p0085  N78  2 1  1 34 

WAR  GAMES 

Simulation  wrthm  military  defence  systems  for  naming 
and  evaluation  p026 1  N80  1 98 1 9 

An  lo  an  engagement  simulation  p0262  N80  1S834 

WARFARE 

Medical  qualification  procedures  for  hazardous  duty 
aeromedical  research  p023?  N79  11695 

WARNING  SYSTEMS 

A  self  contained  collision  avoidance  system  for  heiicop 
ters  o0106  N  79  30206 

Approaches  to  CW  agent  area  defection  Systems  for 
airfields  p0256  N80  14733 

WASPALOY 

An  application  of  shamrange  partitioning  to  the  low  cycle 
high  temperature  fatigue  life  prediction  of  WASPALOY 
p0208  N79  10485 
Evaluation  of  the  snain-ange  partitioning  applied  to  a 
mckel  base  WASPALOY  pO2O0  N79  10487 

WATER 

Electromagnetic  properties  ol  water  at  frequencies  below 
1000  GHz  as  met  m  its  various  forms  at  the  surface  of 
the  earth  pOI 59  N77  32378 

WATER  FLOW 

The  effect  of  wall  heating  upon  transition  in  water 

boundary  layers  p0189  N78  14334 

WATER  LANDING 

BehaviO'ai  preoicticn  of  water  and  emergency  landings 
p0046  N77  19047 

WA'itiR  WAVES 

HF  sky  wave  rada'  estimates  of  the  track,  surface  wind 
and  waves  of  hurricane  Anita  n0183  N80  19403 

WAVE  ATTENUATION 

Rain  attenuation  measurements  at  94  GHz  Comparison 
of  theory  and  experiment  p0153  N79  23305 

Measurements  of  effective  sea  reflectivity  and  attenuation 
due  to  ram  at  81  GHz  p0153  N79  23306 

WAVE  DIFFRACTION 

Applications  of  diffraction  theory  to  aeroacoustics 
aircraft  noise  b0269  N80  14870 

WAVE  0I8PERSI0N 

Dispersion  evaluation  in  multimode  fibers  by  numerical 
technique  Application  to  ring  shaped  and  graded  index 
with  a  central  dip  p0274  N78  16832 

WAVE  FRONT  DEFORMATION 

HF  wavefront  irregularities  observed  on  a  large  aperture 

■eceiving  anay  p0l82  N80  19396 

WAVE  FRONT  RECONSTRUCTION 

Microwave  holography  A  decade  of  development 

p0148  N79  23270 

WAVE  GENERATION 

An  oscillator  multiplier  circuit  for  the  generation  of 

millimeter  waves  p0152  N79  23296 

Recent  progress  and  future  performances  of  millimeter 
wevaBWOs  o0152  N79  23297 

WAVE  INTERACTION 

Numerical  investigation  of  nonlinear  wave  interaction  m 
a  two  dimensional  boundary  layer  pOl87  N 78 -14320 


SUBJECT  INDEX 


WIND  TUNNEL  TESTS 


The  Coupling  between  freestream  disturbances  driver 
oscillations  forced  ost  illations  and  stability  waves  in  a 
spatial  analysis  ul  a  boundary  layer  pOI88  N78  1433' 
c.iga  Merti  modulators  using  bulk  dcuu&to  opt ii  utterat 
irons  m  thin  film  waveguides  p02?3  N/8  16820 

Nonlinear  interaction  ot  finite  amplitude  sound  waves 

pO?69  N80  '487b 

WAVE  PROPAGATION 

Artificial  modification  of  propagation  media 
|AGARD  CP  192|  p021S  N77  19630 

Man  made  modification  of  clean  a u  propagation  condi 
boos  iVHf  to  EHF)  p02 1 6  N77  19532 

Modification  of  the  propagation  charactenstrcs  of  the 
ionosphere  land  the  magnetospheiel  by  injection  into  the 
magnetosphere  of  whistlei  mode  waves 

p02  16  N77  19541 
Discussion  of  real  and  apparent  LORAN  C  propagation 
limitations  p0048  N77  22079 

Shod  range  navigation  requirements  for  uanspon 
systems  p0049  N77  2208  7 

Experimental  results  concerning  the  influence  of  wave 
propagation  on  telemetry  data  transmission  at  230  MHj 
compared  with  2  3  GM*  pOlRI  N77  32387 

Satellite  borne  monitoring  of  atmospheric  and  surface 
characteristics  affecting  the  piopagation  of  microwaves  in 
<he  troposphere  p0l81  N77  32389 

Recent  Advances  m  Radro  and  Optical  propagation  for 
modern  communications  navigation  and  detection  sys 
terns 

[AGARD  LS  93]  p016l  N78  233 18 

introduction  to  opbcel  problems  of  systems  aimosp 
her«c  optics  end  meteorology  p0l61  N78  23319 

Physics  of  incoherent  optical  propagation 

pOiei  N7823320 

Propagation  problems  reietive  to  laser  trensmission 

pOl  62  N78  23321 
Materiel  choree  for  optimum  SAW  device  performance 
pOl  33  N78  31 282 

Tropospheric  stratifrcenon  and  anomalous  propagation 
pOl65  N79  10319 
Propagation  measurements  on  the  ACE  High  troposcatter 

system  p0186  N79  10325 

Propagation  measurements  on  a  transalpine  over  the 
hot  uon  path  p0l66  N79  10330 

Atmospheric  optical  transmission  modelling  and  predtc 
lion  schemes  p0l43  N79  T  8 1 2  7 

A  computer  model  describing  atmospheric  propagation 
of  microwaves  from  1  to  300  GHz  including  detailed 
atmospheric  conditions  end  comparison  with  experimental 
data  p0l45  N79  18141 

Aerospace  propagation  prediction  capabilities  associated 
with  the  If  7 7  model  p0l45  N79  18143 

The  CRC  VHf/UHF  propagation  prediction  program 
Description  and  comparison  with  field  measurements 

pO!45  N79  18144 
Millimeter  end  submillimeter  wave  propagation  and 
circuits  conferences 

(AGARO  CP  2451  p0l48  N79  23264 

The  potential  military  applications  of  millimeter  waves 
p0148  N79  23265 
Atmospheric  influences  on  the  millimeter  and  submillime 
ter  wave  propagation  pOl 53  N79  23303 

Aerospace  propagation  media  modelling  and  prediction 
schames  tor  modern  communications  navigation,  and 
surveillance  systems 

(AGARD  LS99]  pO!67  N79  27385 

Propagation  at  medium  and  high  frequencies  2  Long 
and  short  term  models  p0l68  N79-27392 

Propagation  of  long  radio  waves  m  the  earth  s  environ 
ment  pOl  68  N79  27393 

Introductory  notes  on  propagation  effects  and  related 
aspects  pOl 73  N79  31473 

Propagation  effects  on  digital  communication  m  avionics 
(review  paper)  pOl  73  N79-31474 

Modelling  of  propagation  aspects  of  digital  commumca 

tion  systems  pOl  73  N79-31475 

Multipath  propagation  maasurament  by  Ooppfer  techm 
qua  pOf  73  N79  31478 

A  channel  simulator  for  L  Band  satellite  mobile  com 
mumcations  p0173  N79-31479 

Special  Course  on  Acoustic  Wave  Propagation 
[AGARO  R  686]  p02 68  N80  14858 

A  general  sunrey  of  studies  on  acoustic  wavs  propege 
non  P0268  N80  14859 

Propagation  in  ducts  p0268  N80- 14864 

Finite  amplitude  wave  propagation  acoustic  propage 
lion  m  nonlinear  madia  p0269  N80- 14874 

Scattered  radiation  fields  from  rough  surfaces  full  wave 
sofutrona  pOl  77  N80  19356 

Diffraction  phenomena  during  multipath  f  -ding 

P0179  N80  19371 
E  i  pen  mental  results  on  the  free  propagation  of  UHf 
waves  m  tunnels  p0184  N80  19409 

Effective  use  of  natural  modes  m  VHf  and  UHF  tunnel 
propagation  pOl 84  N80  19411 

WAV!  REFLECTION 

Design  and  performanca  of  SAW  resonators  end  resonat 

or  filters  p0 1 35  N78  31293 

Measurements  of  effective  sea  reflectivity  and  attenuation 
due  to  rain  at  01  GHi  pO '  53  N79  23306 

Fundamentals  of  sound  reflection  and  refraction  in 
inhomogeneous  media  atmospheric  propagation 

p0268  N80  I486' 
Airborne  measurements  of  electromagnetic  wave 
reflections  from  land  end  see  water  p0177  N80  19355 
WAVE  SCATTERING 

Scattering  mechanisms  and  channel  characterisation  in 
relation  to  broad  band  radio  communication  systems 

PQ183  N79  10300 

HF  scatter  from  overdense  meteor  trails 

P0163  N79  10305 


WAVEFORMS 

JTIDS  signal  structure  p0057  N80  10184 

Command  a<Kl  control  terminals  systems  engineenng 
of  command  anq  control  terminals  fur  pulse  communication 
navigation  aids  p0057  N80  10185 

WAVEGUIDES 

A  high  power  pm  diode  phase  shifter  in  X  band  wavegu 
•de  p0155  N77  22352 

Feasibility  studies  of  insula'  guide  millimeter  wave 
integrated  circuits  p0l6i  N79  23291 

High  frequency  signal  propagation  and  scattering  m 
guiding  channels  pO>76  N80  J9351 

Principles  of  HF  communication  in  tunnels  using  open 
transmission  imes  and  leaky  cables  pO103  N80  19405 

WEAPON  SYSTEMS 

Flight  Tasl  Techniques  of  airciah  and  weapon  systems 
control 

(AGARO  CP  223]  p0059  N77  24 1U7 

Weapons  testing  tachmques  aerodynamic  loads  during 

aircraft  maneuvers  p0059  N7  7  241  15 

A  multi  sensor  implementation  lo>  navigation  jiositio'' 
location  position  update  reconnaissance  and  waapon 
delivery  AN/ARN  101'V)  p005l  N78  21082 

The  analysis  of  ope>etion.ii  mission  execution  An 
assessment  of  low  altitude  performance  navigation 
accuracy  and  weapon  delivery  performance 

p00i 6  N78  26070 
Performance  implications  of  some  recant  advances  m 
weapon  carnage  research  p00T 8  N78  26081 

Strap  Down  Inertial  systems 

(AGARD  LS  96)  p00S2  N78  20124 

Stiapdown  system  synthesis  p00S3  N78  26128 

Application  of  stiapdown  menial  systems  with  panicular 
•faience  to  unqerwater  vehicles  p00S3  N78  26129 
Low  budget  simulation  m  weapon  aiming 

pOl 18  N79  15984 
Manned  air  combat  simulation  A  tool  for  design 
development  and  evaluation  for  modern  fighter  weapon 
systems  and  training  of  aircrews  p0120  N79  15998 
Visual  affects  of  helicopter  maneuvra  on  weapon  aiming 
performance  p0228  N79  19626 

Human  factors  evaluations  of  today  s  helicopters  as  an 
aid  to  future  systems  design  p0228  N79  19627 

The  Impact  of  Integrated  Guidance  and  Control  Technol 
ogy  on  Weapons  Systems  Design 
[AGARD  CP  257]  p002l  N79  20009 

The  impact  of  integrated  guidance  end  control  technology 
on  weapons  system  design  p002l  N79-20010 

Global  positioning  system  tactical  missila  guidance 

p0022  N79  20013 
Expendable  digital  computers  m  tactical  missile  trends 
and  tradeoffs  m  software  and  hardware 

P0024  N79  20024 
Software  for  Royal  Netherlands  Navy 

P0287  N79  25996 
Joint  Tactical  Information  Distribution  System  (JTIDS) 
Weapon  guidance  and  weapon  delivery  applications  of 
JTI0S  p0288  N7 9  26006 

Adding  the  challenge  of  nap  of  the  earth 

p0106  N79  30199 
MEK  A  new  procedure  tor  development  of  maintenances 
polices  m  logistics  management  and  cost  estimates 
foi  weapon  systems  p0203  N80  19556 

Remarks  on  simulation  Objectives/  areas  of  use/ 
possibilities/ limitations  An  overview  p0260  N80  19812 
Use  of  simulation  in  the  evaluation  of  the  IFFN  process 
p0262  N80  19833 
Guidance  and  control  design  considerations  tor  low 
altitude  and  terminal  area  flight  i Ul 
(AGARO  CP  240  SUPPl]  p0033  X0O  72047 

The  impact  oi  integrated  guidance  and  control  technology 
on  weapons  systems  design  (U) 

(AGARD  CP  257  SUPPL)  l’0034  X80  72048 

Project  2000  overview  lU' 

(AGARD  Afl-100]  pO280  X80  72337 

Attack  of  surface  targets  volume  1  IUI 
(AGARD  AR  161  VOL  1|  p0288  X80  72338 

WEAPONS 

Perfecting  armaments  m  the  famrfy  of  mirage  aircraft 

p0066  N78  30102 
A  bnaf  review  of  air  flight  weapons  p0041  N79  23051 
The  control  of  guided  weapons  p0042  N79  23057 

WEAPONS  DELIVERY 

Guidance  anq  control  to>  tactical  guided  weapons  with 
•mphatis  on  simulation  and  testing 
(AGARO  LS  1Ql|  pOI22  N79  27225 

Weapon  delrvery  and  its  evaluation  pO!22  N79  27227 
Application  of  GPS  to  low  cost  tactual  weapons 

p0056  N80  10174 
The  impact  of  integrated  guidance  and  control  technology 
on  weapons  systems  design  (Ul 

[AGARD  CP  267  SUPPL]  p0034  X80  72048 

WEAPONS  DEVELOPMENT 

New  weapon  concepts  developed  from  advanced  nayiga 
non  guidance  and  targeting  technology 

P0022  N79  20011 
Cost  end  design  advantages  derived  from  the  standard 
electronic  modules  program  defense  industry 

p0022  N79  20012 
Technical  evafuation  report  on  the  26th  guidance  and 
control  panel  symposium  or  the  impact  of  integrated 
guidance  and  control  technology  on  weapons  systems 
design 

JAGARD  Afl  140]  p0070  N79  23957 

Project  2000  overview  (U) 

(AGARD  AR  160]  p0288  X80  72337 

Attack  of  surface  targets  volume  1  (Ul 
(AGARD  AR  161  VOL  1]  p0288  X0O  72338 

Oefence  against  missiles,  volume  1  (U) 

| AGARD  AR  162  VOL  1)  p0289  X80  72339 


WEAR 

Wear  debus  analysis  p0i9B  N/9  26416 

WEAR  INHIBITORS 

Metal  bonded  carbides  for  wear  resisiam  surfaces 

u0146  N  79  23  44 

WEAR  TESTS 

Factors  associated  w>th  >ub  tolerance  of  compressor  bp 
seals  seif  sustained  tomUishcr-  of  titanrum 

(•0090  N 79  1  1069 

WEATHER 

An  advanced  guidance  and  -  onuol  systam  tor  '«rs*  ue 
helicopters  pOtOS  N/9  30217 

WEATHER  MODIFICATION 

Artificial  modtficetron  of  propagation  media 
(AGARO  CP  192)  p0216  N77  19630 

Non  ionised  propagation  media  with  artifrc rally  modified 
pieciprleliori  cheracienstri  s  |.02'6N7  7  1953' 

Dtsr  ussron  of  artificial  fug  modification 

[•02  1 6  N7  7  19534 
Artificial  modification  of  me  at*  mu  lostructur*  mud* 

1  loudy  or  simply  norsi  \i<a’'t>ed  'avers  p02 ' 6  N77  19635 

ionospheric  modihcatKjo  induced  by  high  power  HF 
trenemnters  Potential  tor  communication  and  plasma 
ohysres  research  u02 1 5  N77  19536 

The  heetmg  experiment  at  Arecibo  pQ2  1  5  N77  19537 

On  th«  ionospheric  modification  experiment  projected  at 
MPt  Lindeu  Practical  rean/adO'  technical  design  of  a 
heating  facility  equipment  p0216  N7  7  19640 

WCIBUU  DENSITY  FUNCTIONS 

Fast  astrmatron  of  three  peremelert  of  WeibuK  law 

o0200  N80  19526 

WEIGHTLESSNESS 

Recent  advances  m  Aeronautical  and  Specs  Madrcme 
(AGARD  CP  265]  p0233  NS0  14678 

Physiological  factors  in  space  operations  Emphasis  on 
space  shuttle  p0233  N0O  14682 

WEIGHTLESSNESS  SIMULATION 

Neutral  buoyancy  One  possible  tool  for  man  s  training 
m  a  simulated  zero  g  anvironmant  p0222  N7  7  19736 

WELD  STRENGTH 

Aspects  of  the  mechanical  and  environmental  behavior 
of  joints  p0 193  N78  1  1396 

WELDED  JOINTS 

In  situ  inspection  of  electron  beam  weld  by  acoustic 
emission  P0198  N79  25418 

WELDED  STRUCTURES 

Advanced  joining  techniques  in  aerospace  cell  strut 
lures  P0193  N76  1 1392 

WELDING 

Advanced  jommg  techniques  in  aerospece  cell  shoe 
lures  P0193N78  1  1392 

Process  and  metallurgical  factors  m  joining  tupereuoyi 
and  other  high  service  temperature  materials 

P0193  N78  l  t 393 

Recent  developments  in  welding  technology 

p0193  N7B  11394 
Welded  metal  sandwich  with  corrugated  core  Improve 
ments  m  mechanical  strength  characteristics  by  relaxation 
diffusion  heat  treatment,  method  of  quality  control  of  spot 
welds  by  infra  red  thermography  p0193  N70  1  1397 

WIDE  ANGLE  LENSES 

Wide  angle  visual  system  developments 

pOl 19  N79  15988 

WIND  (METEOROLOGY) 

HF  skywave  radar  estimates  of  the  track  surface  wind 
and  waves  of  hurricane  Anita  p0183  N80  19403 

WIND  DIRECTION 

Sea  state  directional  spectra  observed  by  HF  Doppler 
radar  P0 1 83  N80  19401 

WIND  PROFILE S 

Radar  wind  measurement  system  p0159  N7 7 -22385 

WIND  SHEAR 

Open  loop  compensation  of  wind-shear  effects  m  low 
leva!  flight  p0014  N78-26052 

Aircraft  response  to  wmdsheers  end  downdraughts 

P0109  N79-30229 

WIND  TUNNEL  APPARATUS 

Toward  new  transonic  wmdtunnels 
(AGARD  AG  240]  p0l20  N80  19137 

Development  of  the  cryogenic  tunnel  concept  and 
application  to  the  US  National  Transonic  Facility 

p0121  N80  19139 

WIND  TUNNEL  DRIVES 

An  investigation  of  the  quality  of  the  flow  generated  by 
three  types  of  wind  tunnel  <  ludwieg  tube  Evans  clean  tunnel 
and  injector  driven  tunned  p012O  N80-19136 

WIND  TUNNEL  MOOEL8 

Preliminary  evaluation  of  a  technique  for  predicting  buffet 
loads  m  flight  from  wind  tunnel  measurements  on  models 
of  conventional  construction  p0005  N77  20012 

A  further  review  of  current  research  related  to  the  design 
and  operation  of  large  wind  tunnels 
(AGARO  AR  105]  pOl  17  N77  321  77 

Prediction  of  aerodynamic  characteristics  of  an  aircraft 
from  a  correlation  of  results  on  a  calibration  model  tasted 
>n  various  large  transonic  tunnel*-  p0019  N 78 -2 6088 
Wmd  tunnel  investigation  of  controls  for  OF  on  a 
fighter  type  configuration  of  higher  angles  of  attack 

oOl 15  N80  15166 

WIND  TUNNEL  STABILITY  TESTS 

A  survey  of  transition  research  at  AEDC 

p0190  N78  14340 

WIND  TUNNEL  TESTS 

Prediction  of  aerodynamic  loading 
(AGARD  CP  204]  p0002  N77  19990 

Sectional  loads  technique  Pan  1  Test  technique  Part 

2  Test  results  aircraft  design  optimization 

p0002  N77  19992 
Comparison  of  predicted  aerodynamic  loading  with  flight 
test  results  n0003  N77  19997 

I  67 


WIND  TUNNELS 


SUBJECT  INDEX 


Companions  ol  theoretical  and  experimental  pressuie 
distributions  on  an  dims  w>ng  configuration  at  subso<"c 
transonic  and  supersonu  speeds  pOC03  N7  7  20000 
Pressures  over  a  sharp  edged  «tr  intake  functioning  m 
subsonic  Now  a i  reduced  flowrate  p0006  N77  200 '6 
A  further  review  of  current  leseanh  'elated  to  the  design 
and  operation  of  large  wind  tunnels 
[AGARD  AR  105|  pOI 1 7  N77  32 1 77 

The  measurement  of  film  cooling  effectiveness  on  turbine 
components  m  short  duration  wind  tunnels 

p008 7  N78  21152 
Scaling  problems  in  dynamic  tests  of  aircraft  like  configur 
anons  p0039  N78  22057 

Development  of  techniques  and  correlation  of  results  to 
accurately  establish  the  lift  drag  chai actenstics  of  art  an 
breathing  missile  from  analytical  predictions  sub  scale  and 
full  scale  wmd  tunnel  tests  and  flight  tests 

p00!9  N78  26089 
A  comparison  of  predictions  obtained  from  wmd  tunnel 
tests  and  the  <esutts  from  cruising  flight  .Airbus  and 
Concorde!  p0020  N78  26093 

Correlation  of  wmd  tunnel  and  flight  test  data  for  the 
Lockheed  l  1011  Tnstar  airplane  p0020  N78  26094 
Prediction  of  the  seventy  of  buffeting  structural 
response  to  the  aerodynamic  e«otation  produced  by 
separated  flow  p0I9l  N78  28404 

Dynamic  Stability  Parameters 
[AGAR0-CP  235)  p0099  N79  15061 

Techniques  for  dynamic  stability  testing  in  wind  tunnels 
p0099  N79  15062 
New  NASA  Ames  wind  tunnel  techniques  for  studying 
airplane  spin  and  two  dimensional  unsteady  aerodyna 
mics  p0099  N79  15064 

Experimental  determination  of  dynamic  derivatives  due 
to  roll  at  British  Aerospace  Wadon  Division 

pOtOO  N79  15066 
Wind  tunnel  testing  of  dynamic  derivatives  in  West 
Germany  p0100  N79  15066 

A  generalized  technique  for  measuring  cross  coupling 
derivatives  m  wind  tunnels  p0100  N79  15069 

Some  factors  affecting  the  dynamic  stability  derivatives 
of  a  fighter  type  model  p0100  N79  15071 

Aerodynamic  interactions  on  the  Fighter  CCV  test 
aircraft  pOIOl  N79  15076 

Gust  vehicle  parameter  identification  by  dynamic  Simula 

tion  in  wind  tunnels  p0104  N79  15097 

Design  guidelines  lor  the  application  of  forebody  and 
nose  shakes  to  a  fighter  arrcrafl  based  on  F  16  wind  tunnel 
testing  experiment  p0025  N79  22000 

Aerodynamic  design  of  the  space  shuttle  orbder 

pOO 2 6  N79  22006 
Symmetrical  and  Asymmetrical  separations  about  a 
yawed  cone  p0026  N79  2201  1 

Wind  and  watei  tunnel  investigations  ol  the  interaction 
of  body  vodices  and  the  wing  panels  of  a  missile  configure 
tion  p0027  N79  22013 

Wmd  tunnel  test  at  lovv  speeds  of  a  dorsal  air  intake 
on  a  fighter  configuration  p0029  N79  22029 

A  survey  of  recent  high  angle  ol  attack  wind  tunnel 

testing  at  Aernalia  p0030  N79-22034 

Small  turbine  engine  integration  in  aircraft  installations 
p0094  N79  27170 
Study  m  a  straight  cascade  wind  tunnel  of  aeroelastic 
instabilities  m  compressors  p0095  N79  27178 

A  comparison  of  predictions  obtained  from  wind  tunnel 
tests  and  the  results  from  cruising  flight  Airbus  and 
Concorde  conferences 

(NASA  TM  75238)  p0030  N79  31136 

Experimental  data  base  for  computer  program  assess 
ment  Report  of  the  Fluid  Dynamics  Panel  Working  Group 

04 

(AC.ARD  AR  138)  p0042  N79  31  159 

Limitations  of  available  data  factors  affecting  wind 
tunnel  test  results  at  transonic  speeds  p0042  N79  31161 
Recommendations  for  future  testing  p0042  N79  31162 
Determination  in  ground  facilities  of  aerodynamic  stability 
parameters  of  aircraft 

lAGARO  AG  242|  pOI  20  N80  12 102 

Correlation  of  F  1 5  flight  and  wmd  tunnel  test  control 
effectiveness  pO1 13  N80  15152 

Some  wind  tunnel  measurements  of  the  effectiveness 
at  low  speeds  of  combined  lift  and  roN  controls 

pO1 13  N80  15153 

Fm  design  with  ACT  m  the  presence  of  shakes 

pOI 14  N80  15161 
The  cryogenic  wind  tunnel  another  option  fo»  the 
F  -opean  Transonic  Facility  p0121  N80  19140 

WIND  TUNNELS 

On  r  e  test  procedures  of  the  derivative  balances  used 
m  West  Germany  p0100  N79  15067 

The  application  of  spanw>se  blowing  for  high  angle  of 
attack  spin  recovery  p0025  N79  22004 

WIND  VELOCITY  MEASUREMENT 

Radar  wind  measurement  System  p0159  N7  7  22385 

WINDROWS R  UTILIZATION 

fluid  dynamic  aspects  of  wind  energy  conversion 
[AGARD  AG  243|  p0220  N80  10683 

WINOROWEREO  GENERATORS 

Fluid  dynamic  aspects  of  wmd  energy  conversion 
[AGARD  AG  243|  p0220  N80  10683 

WING  FLAPS 

Ftaperon  control  The  versatile  su'face  for  fighter 
aircraft  pOI  13  N0O15158 

WING  OSCILLATIONS 

Unsteady  airloads  on  an  oscillating  supercritical  airfoil 
pOOl  l  N77  31O0S 

Wmd  tunnel  study  of  an  active  flutter  suppression 

system  p009B  N7  7  33215 

Calculation  of  unsteady  airloads  on  oscillating  three 
dimensional  wings  and  bodies  p0036  N7B  22038 


fhe  dynamic  flow  on  a  wing  profile  in  the  movement 
of  a  screen  The  influence  of  osciHahcm  parameters 

p0039  N78  22061 
Lateral  stability  at  high  angles  of  attack  particularly  winy 
<ock  pOlOS  N79  30226 

WING  PANELS 

Design  of  redundant  structures  Structural  design 
criiena  and  fracture  mechanics  of  large  commercial  transport 
aircraft  p02  1  1  N79  20410 

Wmd  and  wale'  tunnel  investigations  of  the  interaction 
of  body  vortices  and  the  wing  panels  of  a  missile  configure 
tion  p002  7  N79  22013 

WING  PLANFORMS 

Three  dimensional  steady  and  unsteady  asymmetric  flow 
past  wings  of  arbitrary  planforrns  p0036  N78  22035 

WING  PROFILES 

Prediction  of  aerodynamic  effects  of  spoilers  on  wings 
considering  effects  of  base  venting  p0002  N7  7  19994 
Study  of  a  supercritical  profile  with  oscillating  control 
surface  in  sub  and  transonic  flows  p0037  N78  22041 
Aerodynamics  of  the  new  generation  of  combat  aircraft 
with  delta  wings  p0067  N78  30106 

WING  SLOTS 

Some  investigations  concerning  the  effects  of  gaps  and 
vortex  generators  on  elevator  efficiency  and  of  landing  flap 
sweep  on  aerodynamic  characteristics  pOI  16  N80  15178 

WING  TANKS 

Active  flutter  suppression  of  an  airplane  with  wing 
mounted  external  stores  p0098  N7  7  3321  1 

WING  FUSELAGE  STORES 

Prediction  of  exter  al  stores  and  tip  tank  loads  on 
wmg  fuselage  configurations  p0003  N77  19996 

Comparison  of  predicted  aerodynamic  loading  with  flight 
test  results  p0003  N77  19997 

Considerations  on  wing  stores  flutter  Asymmetry  flutter 
suppression 

|AGARD  R  668]  p0099  N78  31 1 26 

Asymmetric  stoie  fluliei  p0099  N78  31 12? 

Demonstration  of  aircraft  wing/ store  flutter  suppression 

systems  p0099  N78  31128 

W1NOS 

The  dynamic  response  of  wings  in  torsion  at  high  subsonic 
speeds  p0010  N77  3 1077 

Evaluation  of  vibration  levels  at  the  pilot  seat  caused 
by  wing  flow  separation  pOOlO  N77  31078 

A  practical  framework  for  the  evaluation  of  oscillatory 
aerodynamic  loading  on  wings  in  supercritical  flow 

pOOII  N77  31089 
Force  measurements  on  finite  wings  in  oscillatory  vertical 
gusts  p0036  N78  22037 

Investigation  of  the  unsteady  airloads  on  wmg  store 
configurations  in  subsonic  flow  p0037  N78  22042 

Prediction  of  fhe  severity  of  buffeting  structural 
'esponse  to  the  aerodynamic  excitation  produced  by 
separated  flow  p019l  N78  28404 

A  computational  model  for  the  calculation  of  the  flow 

about  wings  with  feeding  edge  vortices 

p0028  N79  22020 

Aerodynamics  of  tow  aspect  ratio  wings 

P0041  N79  23053 
Aerodynamic  interaction  on  a  close  coupled  canard  wing 

configuration  u0H6  N80  15175 

WINTER 

Wmter  anomaly  of  radio  wave  absorption  and  D  region 
modification  p0140  N79  18107 

Variation  of  (he  green  ime  oxygen  anglow  emission  rate 
as  •  precursor  indicative  of  wintertime  absoiphon  anomaly 
of  HF  radio  waves  p0140  N79  18108 

WIRE 

Applications  of  a  charge  coupled  device  sensor  for 
Nap  of  the  Earth  helir  -pier  operations  pOI  36  N78  31305 

WIRING 

CAD  for  electric  systems  design  m  aircraft  produc 
tion  P0267  N79  20765 

WORK 

Concepts  of  workload  study  of  work  capacity  and 
pilot  performance  in  terms  of  physiological  and  psychologi 
cal  stress  p0257  N80  14740 

WORK  CARACITY 

Concepts  of  workload  study  of  work  capacity  and 
pilot  performance  in  terms  of  physiological  and  psychologi 
cal  stress  p0257  N80  14740 

WORK  RE »T  CYCLE 

Tolerance  to  shift  work  A  chronologic  approach 

p0247  N80  158'5 

WORKLOADS  (PSYCHOPHYSIOLOGY) 

Studies  on  Pilot  Workload  psychophysiologicai 
factors 

[AGARD  CP  2 1 7[  p0250  N78  16621 

Workload  and  operational  fatigue  in  helicopter  pilots 

p0250  N78  16622 
Subiective  stress  assessment  as  a  criterion  for  measuring 
the  psychophysical  workload  on  pilots  p0251  N78  16632 
Assessing  pilot  workload 

(AGARD  AG  233[  p0251  N78  18770 

Flight  performance  and  pilot  workload  in  helicopter  flight 
under  simulated  IMC  employing  a  forward  looking  sensor 
pO0 14  N78  26055 

Methods  to  assess  work  load 
(AGARD  CP  216}  p0251  N78  31745 

Methodological  considerations  of  visual  workloads  of 
helicopter  pilots  eye  mcflrement  measurements 

p0252  N78  31747 
Auditory  communication  and  workload  human 
response  time  measurements  to  voice  communication 

p0?$2  N7B  31749 
.Pitch  and  formant  analysis  of  the  voice  in  the  investigation 
of  pi*>t  workshop  p0252  N78  31750 

Determination  of  stress  and  strain  of  an  traffic  control 
officers  physiological  response  measurements 

p0252  N7B  31751 


instruments  and  methodology  for  the  assessment  of 
physiological  cost  of  performance  of  stressful  continuous 
operations  The  an  traffic  services  tower  environment 

p0252  N78  31752 
Physiological  measures  of  woiktoads  Correlations 
between  physiological  parameters  and  operational  perform 
mice  p0252  N 78  31753 

Use  of  Inspiratory  Minute  Volumes  m  evaluation  of  rotary 
and  fixed  wing  pilot  workload  respiratory  response  to 

flight  conditions  p0262  N78-31754 

Neurophysiological  assessment  of  functional  states  of  the 
brain  elect roencephalographic  responses  to  workloads 

P0253  N78  31755 
The  human  operator  simulator  Workload  estimation 
using  a  Simulated  secondary  task  p0253  N78  31  756 
Operator  workload  assessment  model  An  evaluation 
of  a  VF/VA  V/STOt  system  p0253  N78  31767 

Mathematical  analysis  and  computer  simulation  m 
military  mission  workload  assessment  p0253  N78  31758 
Pilot  workload  qualification  for  avionics  design 

[>0253  N 79  16564 
An  evaluation  of  the  effects  of  a  stability  augmentation 
system  upon  aviator  performance/ workload  during  a 
MEDEVAC  high  hover  operation  p0226  N79  19612 
Advancements  m  helicopter  cockpit  technology 

p0227  N79  19625 
TADRAP  A  computer  aided  technique  for  reducing 
aircrew  task  analysis  data  helicopter  design  considering 
human  factors  p0228  N79  19628 

An  analysis  of  helicopter  pilot  control  behavior  and 
workload  during  instrument  flying  tasks 

p0228  N 79  19630 
Visual  performance/  workload  of  helicopter  pilots  during 
instrument  flight  p0229  N79  19640 

Sensorial  aspects  of  helicopter  operations 

p0230  N79  19644 
Survey  of  methods  to  assess  workload 
[AGARD  AG  246)  p02S7  N80  14739 

Concepts  of  workload  study  of  work  capacity  and 
pilot  performance  in  terms  of  physiological  and  psychologi 
cal  stress  p0257  N80  14740 

Some  considerations  concerning  methods  to  evaluate  and 
assess  workload  m  aircraft  pilots  p02&7  N80  14743 
Physiologic  aspects  of  workload;  fatigue /stress 

P0257  N80  14744 
Aircrew  workload  assessment  techniques  human 
factors  engineering  study  of  performance  of  flight  c«wt 

workloads  p0257  N80  14  746 

Workload  assessment  methodology  development 

p02S8  N80  14747 

X 

X  RAY  DIFFRACTION 

Application  of  X  ray  diffraction  stress  meesu  ng  techm 
dues  to  aircraft  structures  p0l95  N78  26467 

X  rav  diffraction  From  structural  X  ray  diff rectography 
to  X  ray  oscillographic  diffractoscopy  iet  engine  compres 
sor  blades  p0196  N78  26468 

X  RAY  INSPECTION 

Nondestructive  inspection  of  coiled  structures  ani!  the 
-eceipt  of  raw  materials  o0197  N78  26479 

The  contribution  of  dynamic  X  ay  to  gas  turbine  au  sealed 
technology  p0090  N79-1  1065 

XV  16  AIRCRAFT 

Evaluation  of  the  tilt  rotor  concept  The  XV- 16  s  role 
p0064  N78  19142 

Y 

YAK  40  AIRCRAFT 

Subiective  ratings  of  flying  qualities  and  pilot  woikioad 
•n  the  operation  of  a  shod  haul  iet  transport  aircraft 
Yak  40  aircraft  o025i  N78  1663> 

YC  14  AIRCRAFT 

The  YC  14  upper  surface  blown  flap  A  unique  control 
surface  oOl  13  N80  15T57 

YF  IS  AIRCRAFT 

Correlation  of  F  1 6  aerodynamics  and  performance 
predictions  with  early  flight  test  results 

o00l9  N78  26092 
Aerodynamic  interactions  on  the  Fighter  CCV  test 
aircraft  pOIOl  N79  15076 

Design  considerations  for  implementing  integrated 
mission  tailored  flight  control  modes  digital  fly  by  wn* 
and  the  ccv  yf  16  aircraft  p0023  N79  20022 


PERSONAL  AUTHOR  INDEX 


AGARD  INDEX  OF  PUBLICATIONS  (1977  -  1979) 

TYPICAL  PERSONAL  AUTHOR 
INDEX  LISTING 


Listings  <n  this  index  a'e  arranged  alphabetically 
by  personal  author  The  title  of  the  document 
provides  a  brief  description  of  the  subject  matter 
The  report  number  helps  to  indicate  the  type  of 
document  cited  The  page  number  identifies  the 
page  m  the  abstract  section  (PART  I)  on  which 
the  citation  appears  while  the  NASA  accession 
number  denotes  the  number  by  which  the  cita 
(■on  is  identified  on  the  abstract  page  Under 
each  author  s  name  the  accession  numbers  are 
arranged  m  ascending  number  order 


A 


AARNES  M  H 

f  ngm*  structural  integration  An  overview 

P0094  N79  27167 

AARONS.  J 

I'Miodoc lion  io  ’jdio  wave  propagation  effects  on 
systems  p0'62  N78  23322 

ionospheric  scintiHet'Jns  Ar  introduction 

pOt 62  N78  23326 
Th*  evolution  of  scattering  equatorial  F  region  >reguia-. 
has  and  -esultani  effects  on  nans  ionospheric  'adio 
waves  p0’63  N79  >0307 

Equatorial  and  high  latitude  empirical  models  of  scmtili* 
tion  levels  pOt 41  N79  t8tl4 

ASADIE.  0 

Differential  OMEGA  tests  and  development  >n  France 

P0O49  N7  7  22084 

ABILI.  J 

the  influence  ot  meteo-oiogicai  pa'ameters  on  Airnosp 
henc  transmission  at  >0  6  rmcona  iCO 2  laser  >adiationi 
and  0  63  microns  HeNe  laser  radiahoni  from  measure 
ments  and  calculations 

[REPT  1978/6]  p0 1 44  N79  18135 

ABELL  E  C 

Engine  structural  ntegrily  program  (ENSIP' 

P0078  N77  33182 

ABERCROMBIE.  J  M 

Flight  test  verification  of  f  15  performance  predictions 
0OO19  N78  26090 

ABRAM.  T  M 

The  cascade  -eanration  o*  M  T  1  filters  with  staggered 
prf  and  time  vanabfe  weighrs  p0157  N7  7  22371 

ABRAMS.  A 

B  1  terrain  following  development  p0015  N78  26061 

ACKERMANN.  C 

Advanced  engine  design  concepts  and  then  influence 
on  th#  performance  of  multi  role  combat  aircraft 

pOO 7 4  N77  221  16 

ADAMCZYK.  J  J 

Supersonic  unstelled  flutter  p0095  N79  2  7lgi 

ADAMOVIC.  M 

Metal  bonded  carbides  for  wear  resistant  surfaces 

P0146  N79  23244 

ADAMS.  A  J 

Influence  of  socially  used  drugs  on  vision  and  vision 
performance  o0235  N78  1  7663 

ADAMS.  G  R 

A  CCO  delay  line  Doopier  analyser  p0138  N78  31318 

AOOE.  R 

Analysis  of  optically  pumped  CW  (continuous  wavel  FIR 
■  far  infrared)  laser  efficiency  p0152  N79  23301 

AODIt.  L 

Develoomeni  ol  the  integrated  flight  trajectory  control 
concept  p0022  N79  20015 

AOCLSCCR.  B 

Advances  •«  mm  wave  components  and  systems 

dOI 50  N79  23386 

AOKINS.  R  C 

The  variable  geometry  combustor  p0076  N7  7  22(39 
Diffuse's  and  their  performance  improvement  by  means 
ot  boundary  layer  control  p003S  N77  32097 

AOOLBH.  C  E 

Overall  a«rc»#ft  systems  evaluation  0OO6O  N77  24121 


AFIMA.  R  6  D 

The  benefit s  ot  ari  'nieyateci  digital  powerplant  control 
system  p0077  N77  22  145 

AGAMBAR.  W  L 

A  review  ot  the  Naval  Hesearch  Laboratory  program  m 
atmospheiic  measurements  and  application  to  modeling 
1  P'ecisio"  atmospharu.  m  >\m.ssion  measu'enients  and 
mod#' compai isons  p0143  N79  1813’ 

AGNENI  A 

Vibration  damping  on  San  Marco  satellites  results  and 

comments  p02l4  NBO  19579 

AGNfW.  J  W 

Correlation  ot  F  lf>  flight  and  wind  tunnel  lest  control 

effectiveness  p01'3  N80  15152 

AGNONE.  A 

The  jet  engine  design  that  can  drastically  reduce  oxides 
of  nitrogen 

l Al AA  PAPER  74  160|  pOOl  3  N78  10014 

AGUIR.  J  A 

Risks  affecting  the  structural  resistance  and  integrity  of 
modem  propulsion  systems  p0078  N7  7  33187 

AGY  V 

Perspective  on  the  prediction  of  au'O'el  absorption 

t>0 1 8 1  N80  19390 

AHARRAH.  R  C 

Are  todays  specifications  appropriate  for  tomorrows 
airplanes'  pOIIO  N79  30239 

ANMEO.  H 

Forward  eiror  corre<  tior>  »o<  the  at'ionauhcal  satellite 
communications  channe:  p0172  N79  31466 

AHMED.  8  R 

Prediction  of  e«t ernai  stores  and  hp  tar  «  l-’ads  on 
wing  fuselage  configurations  p0003  N77  19996 

AHRENBOORF.  K 

Tests  on  details  and  components  p0062  N78  18050 

AKCAY.  M 

Aerodynamic  characteristics  of  a  m.ssife  featuring  wing 
with  shakes  at  high  angles  of  attack  p0027  N79  22015 

AKERS.  L  A 

Use  of  Inspnato'y  Minute  Volumes  m  evaluation  of  rotary 
and  fixed  wmg  pitot  workload  p02S2  N78  31754 

Left  A 'tenor  HemiWoek  .LAHt  Diagnosis  and  ae>omed> 
cal  risk  p0240  N79  1 1715 

ALBANESE.  R  A 

Mathematical  analysis  and  compute)  simulation  m 
military  mission  workload  assessment  pi-253  N78  31758 

Quantitative  mii.tar,  workload  analysis 

p0258  N80  14748 


ALBERY.  W  B 

Motion  and  ton  e  Cumg  lequirements  and  techniques  to' 
advanced  taci'cai  aim* ft  simulation  pO'  19  N'79  15991 


ALBRECHT.  H.  J 

Artificial  modification  of  propagation  media 
{AGARD  CP  1921  o0215  N7?  '9530 

EM  propagation  characteristics  of  Surface  Materials  at -a 
interface  Aspects 

{AGARD  CP  208)  p0169  N77  3237  7 

Introductory  notes  on  propagation  effect'  and  'elated 
aspects  pOt  73  N79  3  >473 

Addiael  Modification  of  Propagation  Media  (U) 
{AGARD  CP  192  SUPPLl  P0185  X80  72173 

AlCOUFFE.  0 

A  reliable  and  survivable  data  transmission  system  for 
avionics  processing  p0024  N79  20025 


ALDERS,  G  J 

Determination  of  antenna  radiation  patterns  radar  cross 
actions  and  jam  to  signal  ratios  by  flight  tests 

p0060  N7 7  24122 

ALOERtON.  R.  G. 

Three  dimensional  finite  element  techniques  for  gas 
turbine  blade  life  prediction  p0093  N79  27156 

A  LEONARD.  C 

A  method  for  designing  multiprocessor  architectures  for 
avionics  functions  p0030  N80  14021 

ALLARD.  F  C 

Multichannel  Fiber  Optic  Sonar  Link  (FOSL-fl 

p0272  N78  16813 


ALUMOND.  f. 

Helicopter  crashworthy  fuel  systems  and  their  effective 
ness  in  preventing  thermal  injury  pO?32  N79  19660 

ALLEN.  G 

The  use  of  spinal  analogue  fo  compare  human  tolerance 
of  repeated  shocks  with  tolerance  of  vibration  pad  1 
XUIU.'.A.  o02(6  N79  31926 

LSI  video  compression  and  computational  modules 
utilizing  digital  charge  coupled  devices  _ 

P0135  N78  31298 


ALIEN.  R  S 

Ionospheric  range  error  correction  in  precision  iadS' 
systems  by  adaptive  probing  of  the  propagation  medium 
p£X>47  N77  22074 


ALU.  P 

Present  fatigue  analysis  and  design  o*  helicopters 
<equirements  and  qualification  procedures 

p0069  N 79  23078 

ALLSOPP.  W  J 

Proposed  advancements  in  simulation  of  atmospheric 
phenomena  for  improved  training  p0118  N79  15979 

AIMOG.  R 

Application  of  the  lognormal  distribution  to  corrective 
memtenece  downtimes  p0202  N80  19545 

ALMQUIST.  K 

Avionics  evaluation  prog>am  S  mutation  models  to>  the 
effectiveness  analysis  ot  avionics  p0264  N0H  19838 

ALPER.  T  A 

Cost  model  foi  an  optiral  fibre  communications  system 
P0272  N78  16816 

ALTHAM.  D  W 

TORNADO  flight  loads  survey  p0069  N7  7  241  1  1 

ALTI8.  M  0 

Fighter  superiority  py  design  d0066  N70  30105 

ALVARE2.  E  8 

Application  of  computer  simulations  to  development  of 
NATO  E  3A  automatic  track  initiation  algorithms 

p0262  N8019827 

AMBROSIONI.  F 

Digital  signal  processing  techniques  m  a  monopulse 
tracking  radar  p0032  N80  14035 

AMER.  K  B 

Combined  military  and  commercial  application  of  light 

helicopters  p0064  N78  I9136 

AMOROSO.  F 

Th*  >ole  of  advanced  technology  m  TDMA  systems 

P0286  N79  25986 

AMBBURV.  C  R 

Systems  for  the  measurement  of  'otor  up  clearance  and 
displacement  n  a  gas  turbine  o0090  N79  l  1067 

ANDERE.J  B 

Progress  m  the  development  of  a  Mach  5  Quret  tunnel 
t>0190  N78  14343 

ANDERSON.  C  A 

F  16  multi  national  tighter  p0l04  N79  16869 

Oesign  guidelines  for  the  application  of  fo'ebody  and 
nose  snakes  to  a  fighter  aircraft  based  on  F  16  wind  tunnel 
testing  experiment  ;>0025  N79  22000 

ANDERSON.  C  M 

Qvil  aircraft  accident  analysis  m  the  United  States  The 
Jet  Age  i>0044  N7  7  19037 

ANDERSON.  G  P 

Analysis  and  design  of  adhesive  bonded  joints 

p02 12  N79  23452 

ANDERSON.  R  I 

Transit  satellite  observations  ot  ionospheric  irregular' 
ties  p0047  N77  2207 2 

ANDERSON.  8  B 

The  influence  of  handling  qualities  on  safety  and  surwab 
.lity  p0046  N77  19044 

ANDREW.  L  V 

Selection  o<  structural  analysis  computer  programs 
{AGARD  R  670)  p021 1  N79  2042  ' 

Rockwell  International  s  Subcommittee  tor  Computerized 
Structural  Analysis  p02 1 1  N79  204 22 

ANDREWS.  A 

Reliability  and  support  data  fo<  statistical  evaluation 

p0204  N80- 19559 

ANDREWS.  H. 

Technical  evaluation  report  on  the  multi  panel  symposium 
on  fighter  aircraft  design 

{AGARD  AR  1 19)  p006S  N78  22093 

ANDRIES,  J 

Meet  transfer  charts  teristrcs  of  the  closed  thermosvphon 
system  p0085  N78  21  132 

AN0RI8ANI.  0  .  II 

identification  of  the  stability  parameters  of  an  aeroelastic 
airplane  pOJOl  N79  1507' 

ANDRO,  M 

Artificial  modification  of  the  an  microstructure  mside 
cloudy  or  simply  moist  stratified  laye'sp0215  N7  7  19535 

ANGEUNI.  J  J 

Difficulties  encountered  by  ae»oelasticians  of  unsteady 
aerodynamics  p0039  N78  22059 

ANKENEY,  D  S 

Physical  vulnerability  of  aircraft  due  to  fluid  dynamic 
effects 

[AGARD  AR  106|  p0l86  N77  33478 

ANNEAR.  G  G 

Supersonic  powerplant  testing  foi  preflight  performance 
evaluation  p0060  N77  24116 

ANNIE.  C.  G  .  JR 

Low  cycle  fatigue  behavior  of  IN  100  St'amrange 
partitioning  method  t’0207  N79  '048' 

ANSON.  K  W 

Telemetry  and  data  relay  for  manned  space  programs 
P0061  N77  24128 


ANTHOWARD  P 


PERSONAL  AUTHOR  INDEX 


ANTHOWARD  P 

Applications  of  pie<o«ie(.tfic  convoluted  to  recta'  signal 
piocessmg  pO>37  N78  31314 

ANTONA.  E 

Critical  review  uf  various  structural  safety  concepts  takmg 
mto  account  NDi  methods  pO'96  N78  26462 

ANTOMA.  P  L 

Heat  treatment  of  P  M  nickel  base  supeolloys  fin  turbine 
disks  pO  1 48  N 79  23254 

ANTONS.  K 

Diagnos.s  of  Alcoholism  The  Munich  Alcoholism  Test 
MATi  p023S  N78  17662 

ANTUNES.  VTA 

St>amrange  partitioning  of  MAH  M002  over  the  tempeia 
tuie  range  760  deg  C  1040  deg  C  p0208  N79  10483 

APPEL  HANSEN.  3 

An  experimental  study  of  surface  wave  propagation  on 
alow  permittivity  medium  pQ177  N80  19353 

APRUZZESE.  J 

Reproduction  manufacturing  of  lasers  diodes 

p0275  N78  16836 

ARCHER.  J  O 

Fibre  optics  interconnection  components 

p0276  N7816851 

ARDEN.  R  W 

US  Army  helicopter  fatigue  requirements  and  substantia 
bon  procedures  p0069  N79  23075 

ARDUINI  C 

Vibration  damping  on  San  Marco  satellites  results  and 
comments  p0214  N80-19S79 

ARfANO.  J 

Approaches  to  combat  damage  repei* 

p0066  N78  28089 

ARMAND.  C 

0NERA  aerodynamic  research  work  on  helicopters 

p0065  N78  19148 

ARMSTRONG.  F  W 

Some  aspects  of  variable  cycle  propulsion  systems 

p0074  N77  221 14 

ARMSTRONG  R  N 

Oculomotor  pedoimance  of  aviators  during  an  autorota 
tion  maneuver  in  a  helicopter  simulator 

p0229  N79  19638 

ARNAL  D 

Experimental  analysis  and  calculation  of  the  onset  and 
development  of  the  boundary  lave'  transition 

pO 1 88  N78  14328 

ARNAUO.  J  A 

Novel  technique  for  measuring  the  index  Drofile  of  optical 
f.be-s  p02  74  N78  16829 

ARNOLD.  J  I. 

Future  t'ends  in  highly  reliable  systems 

p0006  N7  7  250S9 

ARNOLD.  J  M 

Transmission  i  haractenstics  of  graded  index  fibres 

00274  N78  16831 

ARSENAULT.  D  R 

Transform  domain  processing  for  digital  communication 
systems  using  surface  acoustic  wave  devices 

pOl 74  N79  31482 

ASCOUGH.  J  C 

Procedures  for  the  measurement  of  engine  thrust  m 
flight  p0060  N7  7  241  17 

ASH.  E  A 

Holographic  elements  for  practical  fibre  bundle  coupl 

e-s  P0275  N78  16844 

ASH.  R  L 

FHect  of  compliant  wall  motion  on  turbulent  boundary 
layers  p0036  N77  32100 

ASHFORD.  J  M 

Cost  effectiveness  in  library  automation 

p02Bl  N78  22964 

ASHLEY.  H 

Unsteady  subsonic  and  supersonic  mviscid  flow 

p0036  N78  22034 

ASHURST,  T  A 

A  miss*on  onented  flight  test  technique  for  identifying 
arrr'aft  and  flight  control  system  transfer  functions 

p0060  N77  24120 

ASHWOOO.  P  f 

Icmg  tnals  on  the  front  fuselage  and  engine  intakes  of 
helicopters  at  conditions  simulating  forward  flight 

p0068  N79  15039 

A  SUN.  C  J 

Circulation  control  p0280  N78  22960 

ASQUITH.  0 

An  application  of  stramrange  partitioning  to  the  low  cycle 
high  temperature  fatigue  life  prediction  of  WASPAlOY 
p0208  N79  10485 

ATRAGHJI.  E 

A  method  for  estimating  the  loading  distribution  on  long 
slender  bodies  of  revolution  at  high  angles  of  attack  in 
incompressible  flow  p0004  N7 7  20002 

ATTA.  E  H. 

Three  dimensional  steady  and  unsteady  asymmetric  flow 
past  wings  of  arbitrary  planforms  o0036  N78  22035 

ATTUIV.  R 

Fast  estimation  of  three  parameters  of  Weibull  law 

p0200  N80  19526 

AUFFRET.  R 

Studies  on  Pilot  Workload 

JAGARD  CP  2 1  7)  p0250  N78  1662  1 

Radiological  examination  of  the  Rachis  and  fitness  fo> 
employment  as  a  helicopter  pilot  p0229  N79  19634 
Vertebral  pams  m  helicopter  pilots  p0232  N79  19658 

AUGER.  G 

The  telegraph  modem  at  spread  spectrum 

pOl 74  N79  31486 

AUQHCY.  R 

An/URQ  28  JTIOS  class  2  tactical  terminal 

p0057  N0O  10106 


AULT.  G  M 

Progress  m  advanced  high  temperature  turbine  materials 
i.oatmgs  a»d  technology  (>0084  N76  2  ii?2 

AURACHER.  F 

Data  bus  system  wilt'  Single  multimode  fibe's 

p02  76  N  78  16848 

AUSMAN.  J  8 

Target  marker  placement  for  dive  toss  deliveries  with 
wings  non  level  p0023  N79  20023 

AVULA.  X  J  R 

Unsteady  state  >espo»se  uf  I  fie  vascular  system  to 
transient  and  sustained  aerospace  acceleration  profiles 

p0244  N79  31917 

AWE H LA.  F 

Drag  measurement  in  transonic  wind  tunnels 

pOO 1 8  N78  26080 

AVLWARO  M  J 

Feasibility  studies  of  insular  guide  millimeter  wave 
integrated  circuits  pOI5l  N79  2329f 

AZIZ.  A  K 

The  foundation  and  development  of  the  finite  element 
method  to  solve  partial  diffeiential  equations  of  fluid 

mechanics  p0186  N7  7  22443 

B 

BABBITT.  A  W 

Phase  control  elements  for  millimeter  wave  systems 

p01S2  N79  23296 

BACCl.  D 

Surface  treatments  by  high  power  laser  on  nickel  base 

superalloys  p0146  N7  9  23245 

BACK.  K  C. 

Occupational  hazards  uf  missile  operations  with  special 
regard  to  the  hydrazine  propellants  p0224  N77  20744 

BADER.  R 

Damage  tolerance  and  durability  assessments  of  United 
States  An  Force  aircraft  p0206  N7  7  22567 

BAERWALD.  0  L 

TDMA  for  relayed  communications  p0175  N79  31492 

BAHAR.  E 

Effects  of  irregular  media  on  navigation  and  positioning 
systems  Full  wave  solutions  p0048  N7  7  22078 

Scattered  radiation  fields  from  rough  surfaces  full  wave 
solutions  p017  7  N80  19356 

BAIER,  W  P 

Combined  acquisition  and  fine  synchronization  system 
for  spread  spectrum  receivers  using  a  tapped  delay  line 
correlator  p0138  N78  31319 

BAILEY.  0  G 

JA  37  Digital  Automatic  Flight  Control  System  (DA 
FCSl  p0009  N77  25075 

BAILEY.  O  T 

Wideband  radar  imaging  and  signal  processing  array 

P0159  N77  22382 

BAILEY.  O  L 

Engine/aucraft  structural  integration  An  overview 

p0094  N79  27167 

BAILEY.  M  T. 

The  prediction  of  the  existence  or  nonexistence  of 
coronary  artery  disease  using  routine  clinical  laboratory 
measurement  p023B  N79  11703 

BAILEY.  R  W 

Visual  pockets  A  design  parameter  for  helicopter 
instrument  panels  p0230  N79  19641 

BAKER.  A  C  JR 

USAF  accident  prevention  program  p0044  N7  7  19033 

BAKKEN.  P  M 

A  stochastic  model  of  rain  attenuation 

p0145  N79  18145 

BALABAN.  H.  B 

Reliability  improvement  warranty  An  overview 

p0200  N80  19527 

BALOACCI.  R.  F 

Numerical  modelling  of  structures  to  account  for  internal 
damping  p02 1 3  N80  19575 

BALL.  R.  G  J 

king  tests  on  turboiet  and  tuibofan  engines  using  the 
NOTE  engine  test  facility  p0021  N79  10013 

BALLHAUt.  W  F. 

Efficient  solution  of  unsteady  tiansonic  flows  about 
airfoils  pOOl  1  N77  31087 

Unsteady  force  and  moment  alleviation  m  transonic 

flow  p0037  N 78  22046 

BAIMER.  R  J 

Technical  evaluation  report  on  the  multi  panel  symposium 
on  fighter  aircraft  design 

(AGARD  AR  119)  p0065  N78  22093 

■  ALSTON.  D  M 

A  CCD  digital  image  store  p0l36  N78  31306 

SAME.  S  J 

The  prediction  of  fast  stream  front  arrivals  at  the  earth 
on  the  basis  of  solar  wind  measurements  at  smaller  solar 
distances  p0143  N79  18126 

8AN0E,  J 

Follow  up  and  transversal  study  of  vital  capacity  and 
FEV  sub  values  among  personnel  of  the  Belgian  Army 
forces  P0238  N79  11706 

BANQEN.  H  J 

Implementation  of  flight  control  in  an  integrated  guidance 
and  control  system  p0108  N79  30215 

BANNINK.  W  J 

Measurements  of  the  supersonic  flow  field  past  a  slander 
cone  at  high  angles  of  attack  p0027  N79-22017 

BANNISTER.  J  D 

The  role  of  the  aircraft  model  m  avionic  systems  Simula 
non  p0264  NBO  19837 

BARABA8.  U 

A  multi -Gbit/s  R2  format  diode  multiplexer 

p0 1 75  N79  31494 


BARBONI.  R 

Use  ol  compute'  st'uctu'al  programs  loi  tfie  dynamic 
analysis  ol  satellites  structures 

| AGARD  H  680|  o0213  N80  10532 

BARCHE.  J 

introduction  and  overview  of  contiguietrons 

p004?  N79  31 160 

BARCLAY.  L  W 

Statistical  modelling  of  uf  (inks  pOI40  N79  18106 

BARDSLEV.  J  E 

The  Canadian  Forces  Life  Quality  improvement  Pro 
gramme  (>0237  N79  1  1 693 

BARET.  M 

Six  degrees  of  freedom  large  motion  system  for  flight 
simulators  pOl  19  N79  15996 

BARFIELD.  A  F 

Terrain  tollow  mg  cntena  The  need  for  a  cannon 
measure  pOOIS  N7B  26060 

BARKER.  B  J 

The  effect  ot  wall  heating  upon  transition  m  wate' 
boundary  'aye's  p0189  N78  14334 

BARNES.  A  G 

The  design  nf  a  high  g  cockpii  p0068  N78  30110 

Simulating  the  visual  approach  and  landing 

pOl  1 7  N79  16975 

BARNES.  C  S 

Some  wind  tunnel  measurements  of  the  effectiveness 
at  low  speeds  of  combined  lift  and  roll  controls 

pOl 13  N80  16153 

BARNES.  G  A 

Guidance  and  control  tor  low  level  offensive  aircraft  A 
Royal  An  Force  view  p0014  N78  26050 

BARNES.  J  A. 

Use  of  eye  movement  measures  to  establish  design 
parameters  for  helicopter  instrument  panels 

p0252  N78  31748 

BARNES.  W  L 

Visible  and  infrared  imaging  radiometeis  for  ocean 
observations  p0218  N78  19594 

BARNUM.  A.  R. 

Data  processing  opportunities  1980  1990 

p0287  N79  25995 

BARNUM.  J  R 

Development  of  HF  skywave  radar  for  remote  sensing 
applications  pOl83  NBO  19402 

BARRERE.  J 

The  integrity  of  aircraft  iet  engines  unde'  the  impact  of 
foreign  bodies  p0095  N79  27 1 74 

BARRERE.  M 

Technical  evaluation  report  on  the  Propulsion  and 
Energetics  Panel  53>d  Symposium  on  Solid  Rocket  Motor 
Technology 

(AGARD  AR  1511  p0124  N80  10280 

Research  m  the  field  of  solid  propellant  rockets  A 
survey  P0124  N80  10282 

BARRETT.  J  N 

Simulation  of  a  night  vision  system  lor  tow  level  helicopter 
operations  p0262  N80  19832 

BARRETT.  R 

Prospects  to'  facsimile  m  information  transfer 

o0279  N78  11880 

BARRETT.  T  J 

Augmentation  of  HF  propagation  p0l80  NBO  19379 

BARRICK.  D 

Ocean  swefi  parameters  from  narrow  beam  n f  radar  sea 
echo  pO 1 83  N80  19404 

BARROIS.  W 

Use  of  general  fatigue  data  in  the  interpretation  of 
full  scale  fatigue  tests 

[AGARD  AG  228|  p0207  N78  13491 

BARROIB.  W  G 

Structural  fatigue  handbook  Volume  2  Causes  and 
prevention  of  damage  Chapter  7  Surface  damage 
mechanics 

lAGARO  MAN  10|  p02H  N79-21459 

BARTEL  T.  J 

Compressibility  effects  on  the  symmetric  body  vortex 
wake  of  an  ogive  nose  cylinder  p0029  N79  22028 

BARTH.  H 

Design  end  performance  of  90  GHz  radiometer  front 
ends  p0149  N79  23271 

Advances  m  mm  wave  components  and  systems 

p0150  N79  23286 

BARTHOLOMEW.  C  A. 

Docks  Evolution  of  frequency  standards 

p0054  N80  10161 

BARTOU.  F 

An  advanced  airborne  data  acquisition  system 

P0061  N77  -24 1 30 

BARTON.  J  R 

Critical  inspection  of  bearings  for  life  extension 

p0196  N78  26472 

BATES.  D.  R. 

Cost  and  design  advantages  derived  from  the  standard 
electronic  modules  program  p0022  N79-20012 

BATES.  D.  R  .  JR 

Future  applications  of  low  cost  strepdown  laser  medial 

navigation  systems  p0050  N78-21072 

BATHIAS.  C. 

Application  of  fracture  mechanics  to  the  selection  of 
aluminum  alloys  Pad  2  Results  p0206  N77-22564 

BATXA.  J.  J 

integrated  propulsion  control  system  for  fighter  aircraft 
p007?  N77  22144 

BAUDET.  P 

Low  noise  transistor  amplifiers  p0155  N7 7  22349 

BAUM.  M. 

A  digital  communication  system  as  gateway  between 
adiecem  computerized  atr  Irafftc  control  centres 

pOl 7 1  N79  3T463 


l  70 


PERSONAL  AUTHOR  INDEX 


BLONDY,  P 


BAUM.  K  A 

A  redundant  medial  navigation  systam  for  IUS 

P0032  N 90  14029 

BAVUBO.  B  J 

Trend*  to  tahetfclrty  modeling  technology  tor  faull  tolerant 
systems  p0201  N80  19534 

BAXTER.  A  J 

Modification  of  the  ionoaph*ra  by  N"um  ion  clouds 

p02  1 6  N77  19547 

BAY**.  J  ( 

US  An  Fo«ce  environmental  and  occupational  health 
p<ofli«m  p0224  N77  20743 

bayerooerfer  a 

Review  of  acoustic  fatigue  activities  in  Germany 

pQ206  NTT  22569 

BAVLIV.  F  J 

Ptilwmanc*  and  design  of  transpuetion  coot  ad  turbine 

Wading  p0O84  N78  21129 

15a  affaci  o<  f>aa  imim  turbulence  upon  heal  transfe< 
to  tuitxna  Dtedmg  pO088  N78  21155 

BAVUBS.  A 

f  ipanmantat  and  numerical  results  of  sound  scattering 
by  a  body  p0269  N80  14873 

SEAL.  J  C 

Leaky  coaxal  cabtas  to*  obstacle  detection  and  contm 
uou*  access  guided  commumcsnoni  p0t83  N80  19407 

B1ABMAM.  T  C 

Abstracting  and  Subject  analysis  p0281  N79  13929 

BEATRICE.  C  8 

Bioeffects  research  m  the  determination  of  laser  ha/ 
ards  p0224  N7  7  20740 

BIATTV.  J 

PupilkJmethc  methods  of  workload  evaluation  Present 
status  and  future  possibilities  p0258  N80  14752 

BEAUOKT.  L 

Forward  error  correction  I  o'  the  aeronautical  satellite 
communications  channel  p0172  N79  31466 

■1AUVAIB.  T 

Applications  of  piezoelectric  convotuters  to  radar  signal 
processing  pOl37  N78  31314 

BE  BIO.  M 

Distribution  of  electrical  resistivity  on  continental  areas 
p0l6 1  N77  32390 

BECKER  A 

Accuracy  considerations  on  new  Microwave  Landing 
Systems  iMLS)  f>om  an  operational  point  of  view 

p005  1  N78  21081 

BECKER  J 

Evaluation  of  vibration  laveis  at  tha  pilot  seat  caused 

by  wing  Wow  separation  pOOtO  N77  31078 

BECKER.  K  D 

Calculation  of  tha  scattering  cross  section  of  perfectly 
conducting  o»  dielectric  bodies  by  numerical  or  perturbat 
ional  methods  p0164  N79  10314 

BECKERS.  P 

Finite  element  analysis  of  some  problems  arising  m  cooler) 
turbine  blades  p0086  N78  2  1 144 

Stress  interpretation  m  the  finite  element  method 

p0092  N79  27156 

BECKETT  8 

Mission  simulation  as  an  aid  to  display  assessment 

p0024  N79  20028 

BECKWITH.  I  E 

Progress  <n  the  ileveiopment  ol  a  Mach  5  Quiet  tunnel 
p0190  N  78  14343 

BEODOEB.  T  S 

The  >mpo'fance  o»  unsteady  aerodynamics  >n  'otor 

calculations  p0040  N78  22064 

BEEBE.  T 

individual  and  system  performance  indices  fo'  the  air 
traffic  control  system  p0258  N80  14756 

SEGEMANN.  0 

Millimeter  pulse  modulatron  with  lumped  element 
circuitry  p0l51  N79  23294 

BEGQt.  E  B. 

Avionics  technology  for  tactical  data  handling 

p0285  N79 -25979 

BEM  M 

-  fatnlitv  and  control  aspects  of  the  CCV  F  1 04 C 

pO1 10  N79  30234 

BEHAN.  I 

Training  requirements  for  helicopter  operation  with  night 
vision  goggles  p0231  N70  19650 

SEHNKE.  w 

A  beroclimC  model  for  the  prediction  of  the  vertical 
temperature  end  moisture  stratification  m  the  barochmc 
boundary  layer  p0143  N79  18130 

BCtEN.  W 

An  asynchronous  data  transmission  system  with  low  error 
probability  for  the  SETAC  lending  aid  p01  72  N79  31468 

BE  ITCH.  L 

Technical  evaluation  report  on  the  52nd  Symposium  of 
the  Propulsion  and  Enargehcs  on  Stresses  Vibrations 
Structural  Integration  and  Engine  Integrity  {Including 
Ae'oelasticity  end  Flutter' 

[AGARd  ar  1 33|  p0096  N79  28101 

BELAYOUE.  P 

Problems  concerning  high  tempera* u res  m  small  tufbom 
achmes  p0084  N78  2 1 1 2 i 

BELCHER.  G 

Software  integrity  through  visibility  p0007  N7 7  25063 

Digital  flight  control  systems  c  hi  tec  ture  and  m-  -uementa 
tion  p0O22  N79  20014 

BCLIO.  P  A 

Relationship  hetweer  modem  development  and  thanne' 

characte'i/ation  pO104  N79  10310 

Wideband  tine  of  sight  channel  simulation  system 

p0 1 64  N79  1031 1 

A  review  of  signal  processing  for  scette*  communica 
t,ons  pOI 66  N79  10326 


Mil  1  An  e«penm«mtai  modeni  lor  Uoposcatte' 
communication!  using  maximum  likelihood  sequence 
estimation  and  •"**•  corrects  coding  pQ , g ;  N?9  10332 

BELROBt  F  M 

Radio  Frequency  iRF>  homing  missile  guidance  eno 
control  simulation  techniques  lacilnies  and  experiences 
p0024  N79  2002  7 

BELROBt  j  8 

The  eftecis  of  re  radiation  >■  .  nigh  use  buildings  and 

transmission  (met  upon  tf  radiation  pattern  ol  Mf 
broadcasting  antenna  arrays  p0176  N80  1934  7 

New  technology  to  >mpn  >e  Hf  circuit  reliability  and 
availability  for  remote  regions  p0184  N80  19417 

BECBONMERZ.  K 

Designing  (he  survivability  of  ftying  weapon  system 

p0045  N77  19046 

BELYTBCHKO.  T 

A  (hrae  dimensional  discrete  element  dynamic  model 
of  the  spine  head  and  torso  p0243  N79  31910 

BENCKENT.  H 

Studies  on  vibrations  stimulated  by  lateral  forces  m 
sealing  gaps  pOO90  N79  1 1064 

BENDER.  0 

Tests  undei  snow  and  icing  conditions  with  the  BO  105 
engine  installation  p002  1  N79  10014 

BENECCHI.  8. 

Local  flame  temperature  measurements  by  radiative 
methods  p0088  N78  21153 

BENEPE.  0  0. 8N 

Aircraft  maneuvers  and  dynamic  phenomena  resulting 
in  rapid  changes  of  load  distributions  or/and  fluctuating 
separation  p0005  N77  20009 

Prediction  of  transonic  aircraft  buffet  response 

pOOlO  N77  31076 

BENNANI.  A 

Heat  treatment  of  P/  M  nickel  base  superalloys  for  turbine 
disks  p0148  N79  23254 

BENNEKERS.  8 

A  computational  model  for  the  calculation  of  the  flow 
about  wings  with  leading  edge  vortices 

p0028  N79  22020 

BENNETT.  G. 

Cardiovascular  fitness  of  pilots  of  transport  aircraft 

p024 1  N79  11726 

BENNETT.  W  8 

Enhanced  fighter  mission  effectiveness  by  use  of  mtegr 
ated  flight  systems  p0l08  N79  30223 

BENBON.  B  R 

Performance  methods  for  ancraft  and  missiles 

pOOl 7  N78  26075 

BENT.  R  B 

Ionospheric  range  rate  effects  »n  satellite  to  satellite 
tracking  p0139  N79  18103 

BERGER.  H 

The  development  o*  subharmomcally  pumped  mixers  at 
230  GH,  pOI  50  N79  23280 

BERGER.  J 

A  comparison  of  predictions  obtained  from  wind  tunnel 
tests  and  the  results  from  cruising  flight  (Airbus  and 
Concorde)  p0020  N78  26093 

A  comparison  of  predictions  obtained  from  wind  tunnel 
tests  and  the  results  from  cruising  flight  Airbus  and 
Concorde 

(NASA  TM  752381  p0030  N79  3U36 

BERGER.  J  L 

CCD  delay  lines  to>  me  processing  of  a  radar  signal 
Application  to  an  MTl  p0138  N78  31317 

BERGER.  M  0 

The  effect  of  impact  acceleration  on  the  electrical  activity 

of  the  brain  p0245  N79  31921 

BERGH.  H. 

Technical  evaluation  tepod  on  the  Fluid  Dynamics  Panel 
Symposium  on  Unsteady  Aerodynamics 
(AGARD  AR  128]  p004 1  N 79  12028 

BERKTOLO.  A. 

Distribution  of  electrical  resistivity  on  continental  areas 
p016 1  N77  32390 

BERLINER.  D  1. 

Medical  aspects  of  helicopter  evacuation  and  rescue 

operations  p0226  N79  19611 

BCRUNG.  J  T 

An  application  cf  stramraoge  partitioning  to  copper  base 
alloys  at  538  (leg  C  p0209  N79  1  0490 

BERMAN.  P  I 

Survey  of  computet  assisted  w'Hmg  end  editing  sys 
tems 

(AGARD  AG  229)  p0278  N77  34041 

BERNARD.  F 

ORAPO  A  computer  aided  design  and  fabrication 
system  p0266  N79  20763 

BERNHARDT.  P  A 

Modification  of  the  propagation  characteristics  of  the 
ionosphere  land  the  magnetosphere)  by  injection  mto  the 
magnetosphere  of  whistle'  mode  waves 

p02 16  N77  19541 

Chemical  depletion  of  the  >o  osphere 

pO? 16  N7  7  19546 

Modeling  o<  VIF  ducts  >n  the  plasmasphe-e 

pOI 39  N79  18101 

BERNIER.  R 

Oscillatory  aerodynamics  and  stability  derivatives  fo' 
airfoil  spoiler  motions  p0102  N79  15086 

BERNSTEIN.  H  L 

An  analysis  of  rhe  low  cycle  fatigue  behavior  of  the 
superalloy  R#ne  95  by  Sfremrenge  partitioning 

p0209  N79  10489 

BERNSTEIN.  8  L 

A  Terminal  Access  Control  Svstem  tor  f  LtETSAT 

p0175  N79  31490 


BERRY.  P  W 

Evaluation  of  digue*  firghl  control  design  for  VTOl 
approach  and  landing  (>0016  N78  26065 

BERRY.  R 

New  advances  m  i«liabi*Ky  and  efficiency  in  lightweight 
TWTs  P0155  N77  22350 

BERTIN.  C 

Fast  estimation  of  three  parameters  of  Werbui*  law 

p0200  N80  19526 

BERTIN.  F 

ionospheric  effects  of  a  sot#'  eclipse  in  the  Cape  Va<o* 

Islands  p0 1 82  N80  19399 

BCRTOLOTTI.  M 

Propagation  problems  <elattva  lo  laser  nansmissiori 

P0162  N78  23321 

BEBT.  R 

The  influence  of  coolant  turbulence  intensity  on  film 
cooling  effectiveness  p0085  N78  2 1 1  36 

•  ESTIK  H 

Numerical  Simulation  studies  of  transition  phenomena 
m  mcompress  bfe  two  dimensional  flows 

pOl60  N78  14329 

BEYER.  R 

Flight  teshng  of  displays  m  a  helicopter 

p0061  N7 7  24125 
A  study  on  pilot  s  workload  m  helicopter  operation  under 
simulated  IMC  employing  a  forward  looking  senkoi 

P0250  N78  16627 
Flight  performance  and  pilot  workload  m  helicopter  bight 
under  simulated  IMC  employing  a  forward  looking  sensor 
pOO 14  N78  26055 

BEYNON.  J  0  E 

A  novel  Signal  integrator  using  CCOs 

pO’. 38  N7B  31316 

BHAVNANt.  K  H 

Equatorial  and  high  latitude  empirical  models  of  scintilla 
tion  levels  p0141  N79  18114 

BIBL  K 

Digital  on  line  processing  and  display  of  multiparameter 
Hf  v msnuss  on  ost  a  pO  T  84  N80  19416 

BIBRING.  H 

New  maienais  for  nigh  temperature  turbines  ONERA  s 
OS  composites  confronted  with  the  blade  problems 

(.0086  N78  2H39 

BIGG.  F  J 

Weapons  testing  techniques  [>0069  N?7  241  15 

BIGGS.  A  W 

Electromagnetic  wave  propagation  from  sources  m 
composite  media  p0l60  N?7  32380 

Terrain  profiles  and  contours  m  ete- tromegndtic  wave 
propagation 

I AGAHO  CP  269)  p0175  N0O  19345 

BIGUERl.  E 

A  Ma  rkov  Model  fo'  nonlinear  channels  with  memory 
and  some  applications  p017l  N79  31464 

BIUTZA.  D 

Intentions  and  build  up  of  the  international  reference 
onosphere  p0l39  N79  1810C 

BINIA8.  G 

The  formation  tracking  procedure  1o>  Hacking  >n  dense 
target  environment  |i0l70  N79  30466 

BINION.  T  W 

Limitatrons  ot  available  data  ti0042  N79  31  161 

BIRD.  M  W 

Development  of  the  integrated  flight  trajectofV  control 
concept  o0022  N79  20015 

BIRKBY.  H  J 

Bibliography  on  task  oriented  flight  control  systems 

p0097  N77  26167 

BIBSINGER.  N  C 

Dynamic  pressure  loads  in  the  air  induction  system  of 
the  tornado  fighter  aircraft  p0094  N79  27  168 

BIVIN.  J  D 

integrated  Tactical  Navigation  Systems  dTNSi 

(>0057  N80  10182 

BIZEL.  J  C 

Study  and  results  of  fiber  optics  transfer  functions 

p02 74  N78  16827 

B»ZOT.  A 

ignition  and  extinction  o(  solid  piopetlants 

pOl24  N80  10204 

BJORNO  L 

Finite  amplitude  wave  propagation  p0269  N80  14874 
Nonlinear  interaction  of  finite  amplitude  sounq  waves 

o0269  N80  14875 

BLANC.  P 

Aviator  hearing  loss  P0236  N78  28801 

Nose  pathology  cif  flying  personnel  p0236  N?8  28804 

Practical  problems  raised  by  Oto  rhino  laryngology 

standards  P0236  N78  28805 

BLAND.  B  R 

AGARO  two  dimensional  aeroelastic  configurations 
(AGARD  AR  156)  p0070  N80  10202 

BLAtCHKE  Q 

Precise  en'Oute  navigation  based  on  ground  derived 
techniques  p0051  N70  21078 

BLECH.  J  J 

Some  theoretical  and  experimental  investigations  of 
stresses  and  vibrahons  in  a  radial  flow  rotor 

n0093  N79  27158 

BUNCO.  R  K 

Small  turbine  engine  integration  in  aircraft  installations 
P0094  N79  27170 

BLOCH.  S 

A  seif  contained  collision  avoidance  system  lot  heticop 
tars  pO  1 06  N79  30206 

Digital  array  signal  processing  techniques  applied  to 
guidance  and  navigation  p0032  N80  14032 

BLONDY.  P 

A  method  !o»  numeticsHy  calculating  the  probability  o* 
detecting  fluctuating  signals  P0158  N77  2237i 


BLOOO WORTH.  G  G 


PERSONAL  AUTHOR  INDEX 


BLOOD  WORTH.  Q  G 

A  novel  signal  integrator  using  CCDs 

jo  N7B  31316 

BOAROMAN.  K  vy 

Th«  A  7  heaii  up  display  reliability  programme 

p020 1  N80  19639 

BOBBITT.  P  J 

Comparisons  of  theoretical  and  experimental  pressuie 
distribution!,  on  an  arrow  winy  configuration  at  subsonic 
transonic  and  supersonic  speeds  p0003  N77  20000 

BOCKEMUELLER.  E  A 

Man  dummy  test  vehicle  A  comparison  of  test  results 
far  escape  systems  with  the  3  different  test  methods 

p0245  N79  31924 

BOCKEMULLER.  E  A 

Bailout  from  autorotatmg  helicopteis 

p0233  N79  19666 

BODE.  L  R 

New  technology  to  improve  MF  circuit  reliability  and 
availability  for  remote  regions  p0184  N80  19417 

BODE.  W  E 

Simulation  and  study  of  V/STOt  landing  aids  for  USMC 
AV  8  aircraft  p0107  N79  30214 

BOEHM.  M 

A  simple  multipath  error  reduction  method  for  single  site 
OF  systems  p0049  N77  22092 

Oneway  ranging  with  TACAN  p0051  N78  21079 

BOEHRET.  H 

GCU  the  Guidance  and  Control  Unit  for  all  weather 
approach  p0107  N79  30213 

BOHN.  M  P 

Aerodynamics  of  the  new  general  >n  of  combat  aircraft 
with  delta  wings  p0067  N7  8 -30 106 

BOHN.  P 

Performance  predictions  of  Marcell  Dassault -Breguet 
Aviation  aircraft  p0018  N 78  26085 

B0I8.  G 

Experimental  study  of  the  behavior  of  secondary  flows 
m  a  transonic  compressor  p0080  N78  1 1086 

BOU8.  E 

NDI  techniques  m  aerospace  p0195  N78  26461 

BOLLETER.  U 

Modal  analysis  of  compressor  blades  by  means  of  impulse 
excitation  p0094  N7 9  27165 

BOLLJNA.  E 

Experimental  results  on  high  speed  double  mechanical 
seals  p0090  N79  1  1066 

BOLTON.  M  J  P 

A  high  resolution  visual  system  tor  the  simulation  of 
m  flight  refuelling  pOI  18  N79  15987 

BONANNO.  J  R 

Tactical  information  exchange  system 

P0288  N79  26008 

BONDES  L  R 

Auditory  information  ol  flying  personnel  Anatomical 
and  physiological  basis  p0236  N78  2B800 

Psychopathology  m  equilibration  m  aerospace  medicine 
p0236  N78-28802 
New  aspects  ol  barotrauma  m  0  R  L 

p0236  N78  28803 

BONGRAND.  J 

Installation  of  icmg  tests  p0020  N79  10007 

Experimental  and  theoretical  study  of  the  influence  of 
various  parameters  on  an  icing  sectionp002  1  N79  10012 

BONNET.  C 

Predicting  the  behavior  of  phenolic  ablative  materials 

pOI 27  N80- 10310 

BOOKER.  M  K 

Experiences  in  the  use  of  strainrange  partitioning  for 
predicting  time  dependent  strain  controlled  cyclic  lifetimes 
of  umaxiai  specimens  of  2  1/4  Cr  1  Mo  steel,  type  316 
stamiess  steel  and  Hastelloy  10  p0209  N79  10493 

BORE.  C  L 

F  xamples  of  load  prediction  difficulties 

p0002  N77  19991 

Unsteady  airloads  in  separated  and  transonic  flow 

pOOlO  N77. 31074 

BOREL  M  J 

Texas  instruments  phase  1  GPS  user  equipment 

p0055  N80  10169 

BOROMAN.  T  J  JR 

Transient  intraventricular  conduction  defects  observed 
during  experimental  impact  in  human  subjects 

p0243  N79  31907 

BORILE.  F 

High  Temperature  corrosion  of  Ni  base  for  turbine  blades 
alloys  m  sulphate  chloride  containing  environments 

d0086  N78-21140 

BORLAND.  C  J 

8  1  ride  control  p0105  N79  16876 

BORLAND.  R.  G 

Experimental  basis  for  the  use  of  hypnotics  by  aerospace 
crews  p0223  N77  19743 

Pitch  and  formant  analysis  of  the  voice  in  the  investigation 
of  pilot  workshop  p0252  N78  31750 

Hypnotics  and  the  management  of  disturbed  sleep 

p0248  N80  15818 

BORNEMANN,  W  £ 

Aerodynamic  design  of  fhe  space  shuttle  orbtter 

p0026  N7 9  22006 

BORRI.  M 

Damping  problems  m  acoustm  fatigue 

p02 1 4  N80  19580 

BORRINI,  F 

Trajectory  behaviour  of  a  control  configurated  airc'aft 
subjected  to  random  disturbances  pOI  15  N80  15171 

BOSCH.  M 

interfering  airfoils  in  two  dimensional  unsteady  mcomp' 
essible  flow  p0037  N78  22040 

BOBBARD.  M 

flight  controls  tor  the  CONCORDE  pOOOS  N77  25078 


B06SHART.  P  W 

Spectral  analysis  using  me  CCO  Chirp  Z  transfo'm 

pOl 37  N78  31313 

BOT,  V  L 

Adapting  a  turbine  engine  test  stand  lor  high  tamperatuie 
leseaich  p0084  N70  2  1 1 24 

BOTHE.  H 

Real  time  data  transmission  and  piocessmg  foi  the 
determination  of  aircraft  antenna  radiation  patterns 

pOOfiO  N77  24123 

Multipath  propagation  measurement  by  Doppler  techm 

que  pOI  73  N79  3 1478 

BOTMAN.  M 

Small  turbine  engine  integration  m  aircraft  installations 
pOO 9 4  N79  27170 

BOTTERI,  B  P 

Propulsion  and  energetics  pane!  working  group  2  on 
aircraft  tue  safety  Volume  1  Executive  summary 
(AGARD  AR  132  VOL  1|  p0046  N80  12079 

Propulsion  and  energetics  panel  Working  Group  1  1  on 
aircraft  fire  safety  Volume  2  Main  report 
(AGARD  AR  132  VOL  2)  p0046  N80  19047 

BOU1LLE.  R 

Study  and  results  of  fiber  optics  transfer  functions 

p02  74  N70  1682  7 

BOUIS.  X 

Applications  of  non  intrusive  instrumentation  m  fluid  flow 
research 

[AGARD  AR  1 1 2|  p0l90  N78  18374 

BOURNE.  W  O 

Reliable  semiconductor  lasers  lot  wide  band  optical 
communication  systems  p0275  N78  16838 

BOUTEUER.  C 

Survival  and  protection  of  aircrew  m  the  event  of 
accidental  immersion  m  cold  water 
(AGARD  AG  2IKENGI)  p0242  N79  23661 

The  survival  and  protection  of  equipment  in  ihe  event 
of  accidental  immersion  m  cold  water 
(AGARO  AG  211  FR|  p0248  N0O  17702 

SOUTHOR8.  E 

Simulation  for  integration  with  dynamic  tests  of  the  logical 
elements  of  principal  onboard  computers 

p0264  N80  19842 

BOW.  M  H  W 

The  ground-attack/ penetration  model  A  Monte  Carlo 
simulation  model  to  assess  the  survivability  and  to  evaluate 
tactics  for  low  altitude  military  missions  in  an  environment 
of  groundbased  an  defence  systems  p0014  N78  26051 

BOWDEN.  J  J 

Application  o'  OPS  to  low  cost  tactical  weapons 

p0056  N80  10174 

BOWEN.  J  T 

Precision  location  strike  system  near  real  lime  C  to  the 
3rd  power  I  for  the  tactical  battlefield  p0287  N79  26004 

BOWKER.  A.  J. 

Non  obtrusive  detection  of  transition  region  using  an 
infra  red  camera  p0l90  N78  14344 

BOXER  E 

Assessment  of  variable  cycle  engines  for  supersonic 
transports  p0075  N77  22 1 2 1 

BOYAJIAN.  A.  * 

Command  and  control  terminals  p0057  N80  10185 

BOYCE.  M  P 

Secondary  flow*  m  axial  flow  compressors  with  treated 
blades  p0080  N78  1 1088 

BOYDST'JN.  J  A 

Psychosocial  aspects  of  syncope  and  .  ?■»-, go  in  aircrew 
p0238  N79  11701 

BOYMAN.  T 

Transport  phenomena  in  labyrinth  seals  of  tur 
bomachmes  p0089  N79  1 1063 

BRADDOCK.  P.  W 

Solid  state  microwave  amplifiers  and  locked  oscillators 
for  coherent  radar  transmits  %  p0155  N77  22347 

BRADLEY.  P  A 

Developments  *n  techniques  for  predicting  HF  sky-wave 
field  strengths  pOl  39  N79  1 8 1 04 

Propagation  at  medium  and  high  frequencies  1  Practical 
radio  systems  end  modelling  needs  p0l67  N79  27386 

Propagation  at  medium  and  high  frequencies  2  Long 

and  short  term  models  p0l68  N79  27392 

Ground -wave  and  sky  wave  sea  state  sensing  expen 
ments  m  the  United  kingdom  pOl82  N80  19400 

BRAOUY.  W  C 

A  high  performance  CCD  Linear  imaging  Array 

pOI 3 7  N70  313  1 

BRADSHAW.  P 

Structure  of  tu'buierxe  in  complex  flows 

u0192  N78  28407 

Prediction  of  separation  usmg  Oounc.ary  layer  theory 

pOt 92  N78  28408 

tRAMLIV.  E  N 

G'Ound  wave  and  sky  wave  sea  state  sensing  expert 
ments  m  the  United  Kingdom  p0lB2  N80  19400 

BRAMMER.  K. 

Algorithms  for  simultaneous  automatic  t'ack  initiation 
>n  multiple  radar  networks  p0l69  N79  30460 

BRANDT.  0  B. 

Giga  Hern  modulators  using  bulk  acousto  optic  mtarac 
lions  in  thin  film  waveguides  p0273  N78  188?  ' 

BRABNITT.  K.  A 

The  contribution  of  dynamic  X  ray  lo  gas  turbine  air  sealed 
technology  P0090  N79  1 1065 

BRAULT.  Y 

impact  of  charge  coupled  devices  and  Surface  Acoustic 
Wave  Devrces  on  Signal  Processing  and  imagery  m 
Advanced  Systems 

(AGARD  CP  230]  p0133  N78  3 1279 

BRAUN,  R. 

Air  to  an  engagement  simulation  p0262  N80  19834 


BRAUN8TEIN.  Y  M 

Maximizing  efficiency  and  effectiveness  of  information 
data  banks 

(AGARD  R  657|  p0278  N77  28034 

BRAZIER.  R  E  J 

The  minimum  cosl  approach  to  flutter  clearance 

pOI 12  N80  15148 

BREBNER.  G  0 

A  brief  review  of  an  flight  weapons  p0041  N79  23051 
General  missile  aerodynamics  [>004  1  N79  23052 
The  control  o<  guided  weapons  p0042  N79  23057 

8REEMAN.  J  H 

Aspects  of  flight  test  instrumentation 

p0071  N80  19098 
Analysis  of  aircraft  performance  stability  and  control 

measures  p007  1  N80  19099 

BREIEN,  T 

Multipath  analysis  of  ILS  glide  path  p0177  N80  19354 

BREITBACH.  E 

Effects  of  structural  non  linearities  on  aircraft  vibration 
and  Rutter 

(AGARD  R  665|  p0099  N78  17076 

BRENTNAU.  B. 

The  Joint  Tactical  Information  Distribution  System 
IJTIDSI  p0052  N78  21086 

BREWARD.  M.  J 

Westland  W.sp  p006S  N 70  19149 

BRICTSON.  C  A 

Aircrew  performance  research  opportunities  using  the 
Air  Combat  Maneuvering  Range  IACMR) 

00258  N80  14753 

BRIDGEWATER.  A  W 

Analysis  of  second  and  thud  order  steady  state  tracking 
filters  p0169  N79  30463 

BRIETZER.  D  I 

Advanced  devices  and  components  for  the  millimeter 
and  submillimeter  systems  p0150  N79  23284 

BRILMAN.  M. 

High  powered  silicon  avalanche  diodes  for  optical 
communication  systems  p0275  N78  16840 

BRILTBON.  C.  A. 

Methods  to  assess  pilot  workload  and  other  temporal 
indicators  of  pilot  performance  effectiveness 

[>0251  N78  16630 

BRINKLEY.  C.  W 

B  1  terrain  following  development  p0015  N 78  2606 1 

BRINKLEY.  J.  W 

Application  of  biodynamic  models  to  the  analysis  of  F  - 1 6 
canopy  brrdstrike  p0243  N79  3 1 9 1  1 

BRINKMAN.  C  R 

Experiences  in  the  use  of  Stramrange  partitioning  for 
predicting  time  dependent  strain -controlled  cyclic  lifetimes 
of  uniaxial  specimens  of  2  1/4  Cr  1  Mo  steel  type  316 
stainless  steel  and  Hastelloy  >0  p0209  N?9  10493 

BRIBSET.  D 

The  telegraph  modem  at  spread  spectrum 

pOI 74  N79  31488 

BROCARD.  V 

Aerodynamic  interaction  on  a  close  coupled  canard  wing 
configuration  pO  1 1 6  N80  15175 

BROCHE.  P 

Sea  state  directional  spectra  observed  by  HF  Oopple' 
radar  p0 1 83  N80  19401 

BROCKHAUB.  R. 

Open-loop  compensation  ol  wind  shear  ejects  *n  low 
level  Right  pO0 1 4  N  7  8  2  6052 

BROCKMANN.  W 

The  nature  of  adhesion  mechanisms  and  the  influence 
of  surface  treatments  on  the  behaviour  of  bonded  joints 
p02 1 2  N79  23455 

BRODIE.  P-  M. 

New  techniques  for  low  cost  strepdown  medial  svs 
terns  p0050  N78  21073 

BROEK.  D 

Introduction  to  fracture  mechanics  p0209  N79  20410 

Fracture  p02 10  N79  20411 

Fatigue  crack  growth  analysis  p0210  N79-20415 

Damage  tolerance  m  practice  p02  1 1  N79  20420 

BROKOF.  U 

Hybrid  reference  systems  for  flight  testing 

p0060  N77  24124 
Improved  aircraft  tracking  using  maneuver  statistics 
enroute  and  m  the  terminal  area  p0052  N78  21087 

■ROLL  G 

CAD  for  electric  systems  design  p0267  N79  20766 

BROOKS.  W  T 

Solid  rocket  motor  design  automation  technology 

p0124  N80  10203 

BROS*.  P  A 

Navigation  system  aspects  of  low  altitude  flight 

pOOl  7  N70  26073 

BROUSSARD.  J  R 

Evaluation  of  digital  flight  control  design  f o<  VTOl 
approach  and  landing  p0016  N78  2606J 

BROWAEY8.  F 

COPRA  A  new  line  of  ultrareliable  reconfiguraNe 
computers  destined  for  onboard  aerospace  applications 

p0033  N80  14041 

BROWN.  A 

Heat  transfer  to  a  PVD  rotor  blade  at  high  subsonic 
passage  throat  Mach  numbers  p0087  N78  21  150 

BROWN.  A  0 

Steep  gradtent  approach  systems  research  for  all  weather 
operations  p0015  N?8  28062 

BROWN.  B 

Influence  of  socially  used  drugs  on  vision  and  vision 
performance  p0235  N78  1  7663 

BROWN.  C  D 

Currant  deficiencas  in  simulation  tor  training 

pOI 17  N79  15974 


l  72 


PERSONAL  AUTHOR  INDEX 


CAUTERMAN.  M 


•MOWN  D  W 

Th«  parfO'metKe  of  meteor  burst  communications  at 
different  frequence*  pCi66  N79  10323 

•MOWN.  H  E 

Naw  weapon  concepts  developed  from  advanced  naviga 
bon  guidance  and  targeting  technology 

p0022  N79  2001 1 

•  MOWN  J  N  JR 

Evaluation  of  the  tilt  rotor  concept  The  XV  15  $  'Ole 
p0064  N78  19142 

•MOWN  K  A 

The  rritegreted  management  of  reliability  and  mamtamab 
ihty  in  procurement  p0204  N80  19658 

•MOWN  K  M 

Recent  advances  m  high  resolution  menial  navigation 
p0050  N78  21075 

•  MOWN.  A  • 

treasure  and  velocity  response  function  measurements 
by  the  totaling  valve  method  p0128  N80  10312 

•  MOWN.  •  P 

Detection  of  flaws  m  metallic  and  non  metallic  composite 
structures  using  liquid  crystal  technology 

p0197  N78  26480 

■  MOWN.  S  M 

f  8  active  control  p0104  N79  16870 

■NOWNE.  N  H  J 

Canadian  Navy  experience  with  small  ship  helicopter 
operations  p0063  N78  19129 

■NOWNE.  V  A 

Performance  limitations  of  two  phase  CCD  S 

pOI  34  N78  31288 

BRUCKNER.  J  M  H 

A  40  approech  control  using  VOR/DME/ILS  guidance 
p0051  N78  21083 

■NUENiNQ.  Q 

The  on  board  calculation  of  optimal  climbing  paths 

pOOl 8  N78  26078 

•MUN.  J 

Reliability  of  high  brightness  CRTs  fo<  airborne  displays 
p0202  N80  19543 

•RUNE,  J  F 

Modern  HE  communications  for  low  flying  aircraft 

pOI 79  N80  19375 

BRUTON.  D  M 

The  use  and  control  of  hazardous  materials  m  aircraft 
maintenance  p0224  N7  7  20  >48 

•MV.  P 

Prediction  of  variable  geometry  compressor  performances 
{off  design)  p0076  N77  22136 

BUCCIANTINI.  Q 

A  survey  of  recent  high  angle  of  attack  wind  tunnel 

testing  at  Aemaiia  p0030  N79  22034 

■UCHAU.  J 

The  evolution  of  scattering  equatorial  F  region  I'regulan 
ties  and  resultant  effects  on  trans  tonoapheoc  radio 
waves  pOI 63  N79  10307 

New  insrghf  info  ionospheric  «rr#golar/f»#s  and  associated 
VHF/UHF  scintillations  p0173  N79  31477 

BUCKLEY.  E  P 

An  exploratory  study  of  psychophysiological  measure 
ments  as  indicators  of  air  traffic  control  sector  workload 
p0258  N80  14755 
individual  and  system  performance  indices  for  the  air 
traffic  control  system  p0258  N80  14756 

•UDILLON.  E 

Fundamental  aspects  of  superplasticity  with  examples 
of  industrial  construction  using  Ti  6AI  4V  alloy 

p0147  N79  23247 

BUEHLMANN.  E 

Modal  analysis  of  compressor  blades  by  means  of  impulsa 
excitation  p0094  N79  27165 

BUETEFIBCH.  K  A 

Determination  of  tha  vortex  shedding  frequency  of 
cascade  with  different  trr.  Img  edge  thickness 

p0040  N78  22067 

BUIS.  M 

Definition  of  the  hierarchical  network  for  aggressive 
environments  IRHEA)  p0032  N80  14030 

BUIBBON.  D 

Inertial  smoothing  and  extrapolation  of  ILS  beams 
Application  to  the  Airbus  A  300  B  p0050  N78  21074 
New  possibilities  offered  by  a  radio  inertial  hybrid 
guidance  system  digital  simulation  study 

p0264  N80  19836 

BUIBBON.  M. 

A  review  of  techniques  for  the  thermal  protection  of  the 
wails  of  the  combustion  chamber  and  reheating  ducts  of 
turboreactors  p008S  N78-2 1 1  j4 

BUI  ’-AND.  J.  • 

Experimental  evaluation  of  a  transpiration  cooled  nozzle 
guide  vene  p0085  N78  21131 

BUNKER.  N.  B. 

Multichannel  Fiber  Optic  Sonar  Link  IF0SI  1) 

p0272  N78  16813 

BUNT1N.  W  D 

Application  of  fracture  mechanics  to  (he  Till  airplane 
p020S  N77  22557 

■UNTZEN.  R 

Electric  and  magnetic  sensing  systems  Applications 

p02 19  N78  19597 

•UMCHAM. F  W. JM 

Propulsion  flight  control  integrstton  technology 

p0104  N79  16872 

BUMCHARO.  I  C 

Space  mission  training  A  necessary  element  in  planning 
and  training  for  Shuttle  Spacelab  Missions 

p0222  N77  19735 

BURDEN.  R  T  .  JR 

An  evaluation  of  the  effects  of  a  stability  augmentation 
system  upon  aviator  performance/ workload  during  a 
MEDEVAC  high  hover  operation  p0226  N79  196  >2 


BURGEES  B 

A  review  of  LF/ VLF  radio  navigation  systems  and  sum* 
related  propagation  influences  p0048  N/7  2207  7 

A  comparison  of  the  ‘  alculated  and  measured  daytime 
propagation  chaiatteusbcs  of  the  OMEGA  frimdad  nans 
missions  p0049  N7  7  22085 

The  ioie  of  H  F  in  a>r  ground  communications  An 
overview  p0179  N80  19373 

BURKE.  H  K 

Charge  iniection  Devn  e  iCIO >  Hadamard  plane  processor 
for  image  bandwrdtfi  compression  p0l37  N78  31309 

BURNAGE.  H 

Some  rneasu'ements  rr.  "  ■  t<<r>sitional  supersonic  wake 
of  a  transverse  cuculai  cy1n-it**i  with  emphasis  on  the  effect 
of  external  noise  p0186  N78  14330 

BURNS.  B  R  A 

Control  configured  combat  aircraft  pO'04  N79  16868 

BURNS.  R  C. 

Preliminary  feasibility  assessment  of  Multi  function 
Inertial  Reference  Assembly  IMIRA)  p0023  N79  20017 

BURROWS.  W  Q 

Electro- magnetic  wave  propagation  m  an  inhomogeneous 
medium  A  laboratory  study  p0163  N79  10301 

BUSH.  H.  I 

Potential  improvements  in  engine  performance  using  a 
variable  geometry  turh-ne  p0077  N77  22141 

BUSH.  H  J 

The  monolithic  integration  of  surface  acoustic  wave  and 
semiconductor  circuit  elements  on  silicon  for  matched  Alter 
device  development  p0135  N7B  31295 

Multi- Function  communications  and  tactical  data  links 
p0286  N79 -25987 

New  devices  for  digital  communications  in  avionics 

pOI 73  N79  31481 

BUSHELL.  K  W 

Gas  turbine  engine  exhaust  noise  p0001  N77  18998 

BUBHNELL  D  M 

An  overview  of  concepts  for  aircraft  drag  reductions 

PO035  N7 7  32092 

Slot  infection  for  skm  friction  dreg  reduction 

P0035  N7 7  32096 
Effect  of  compliant  wall  motion  on  turbulent  boundary 
levers  P0036  N7 7  32100 

BUBB.  0  D 

Spectral  analysis  using  the  CCD  Chirp  Z  transform 

pOI 3/  N78  31313 

BUSBI.  G 

A  numerical  time  dependent  approach  fo<  describing 
compressible  mvisod  non  isennopic  rotational  flows  m 
curved  ducts  p0082  N78  1 1099 

BUTLER.  0.  F 

Preliminary  evaluation  of  a  technique  for  predicting  buffet 
loads  >n  flight  from  wind  tunnel  measurements  on  models 
of  conventional  construction  p0005  N7 7 -200 1 2 

Measurements  of  ouffetmg  on  two  66  deg  delta  wings 
of  different  materials  pOOlO  N77  31079 

BUTLER.  M  B.  N 

Development  of  a  100MHz  bandwidth  pulse  compression 
subsystem  for  airborne  application  p0133  N78  31284 
Development  and  application  of  a  SAW  Chirp-Z  transfo' 
mer  p0137  N78  3131 1 

BUTLER.  R  W 

Aircraft  motion  sensitivity  to  variations  in  dynamic 

stability  parameters  p0>03  N79  1 5095 

BUTTERFIELD.  F  E 

Phase  2  GPS  receive'  design  philosophy 

p0055  N80  10171 

SUZZI.  J.  M 

New  high  power  microwave  sources  in  the  millimetric 
range  pOI  52  N79  23299 

BYERS.  B.  O 

Comparison  of  plasma  and  urinary  steroids  m  men  with 
type  A  and  type  8  behavior  patterns  p0238  N79  1 1704 

BYHAM.  G  H. 

The  importance  of  unsteady  aerodynamics  in  rotor 
calculations  p0040  N78  22064 


C 

CACHIER.  G. 

Millimeter  and  submillimeter  wave  propagation  and 
circuits 

(AGARD  CP  245|  p0148  N79  23264 

Varactor  tuned  millimeter  wave  oscillator  in  the  pietuned 
module  technology  p0151  N79  23287 

CADIOAN.  F.  C 

The  effects  of  acute  and  chronic  low  dose  exposure  to 
anticholinesterases  p0256  N80- 14729 

CAI0ER.  B. 

The  recovery  and  analysis  of  accident  data  from  flight 
recorders  in  Canadian  transport  aircraft 

p0044  N77  19034 

CAILLE.  E  J. 

A  description  of  the  recent  neuropsychological  selection 
of  pilots  for  land  forces  light  aircraft  p0229  N79  19633 

CALLAWAY.  A.  A. 

Trends  m  digital  data  processing  and  system  architec 
tore  p0030  N80  14020 

CALVIELLO,  J  A. 

Acfvanced  devices  and  components  tor  the  millimeter 
and  submiMirretet  systems  p0150  N79  23264 

CAMERON.  J  A 

British  Anwayr-  helicopter  operations 

P0064  N78  19133 

CAMP.  R  T  JR 

The  attenuation  efficiency  score  A  measure  of  overall 
hearing  protective  efficiency  of  hearing  protectors 

p0224  N77  20741 

The  effective  acoustic  environment  of  helicoptei  crew 
men  p0230  N79  19645 


CAMPBELL.  D  A 

Gas  turbine  disc  sealing  system  design 

p0091  N79  1  1072 

CANNINGS  R 

Pitch  and  formant  analysis  of  me  voice  in  the  investigation 
of  pilot  workshop  p0252  N78  31  750 

Speech  patterns  and  aircrew  workload 

p02S8  N80  14754 

CANU.  M 

Some  factors  affecting  the  dynamic  stability  derivatives 
of  a  fighter  type  model  p0100  N79  ’5071 

CAPPON.  A 

The  Chirp  2  trimtoiri'  with  CCD  and  SAW  technology 
pOI 37  N78  31312 

CAPR1U.  M 

Calculation  of  temperature  distribution  m  disks  and 
cooling  flow  in  a  transient  state  0OO88  N78  21157 

CARABELU.  R 

Gust  alleviator  feasibility  study  for  G91V 

p0109  N79  30230 

CARATORI.  J 

Electromagnetic  sounding  technique  using  specirel  and 
spatial  sampling  of  the  reception  signals  application  to  the 
study  of  in  homogeneities  m  ionospheric  plasma 

[>0164  N79  10312 
Modeling  the  atmosphere  in  problems  concerning  the 
management  of  HF  transmission  networks 

p0140  N79  18106 

CARATORI.  J  L 

Application  of  bsckscatter  technique  to  ionospheric  short 
term  predictions  p0164  N79  10313 

CARBALLES.  J.  C 

Reproduction  manufacturing  of  lasers  diodes 

p027S  N78  16836 

CARLETON.  D.  L 

Development  flight  test  techniques  for  digital  multimode 
flight  control  systems  p0059  N77-24113 

F- 16  flight  control  system  development 

pOOOfl  N77  25074 
Assuring  combat  pilot  effectiveness  p0066  N78-30101 

CARLSON.  C.  T. 

HF  skyweve  radar  estimates  of  the  track,  surface  wind 
and  waves  of  hurricane  Anita  p0183  N80  1 9403 

CARLSON.  G  E. 

Azimuth  beam  width  effect  On  radar  sensed  terrain  horizon 
profiles  pOI  78  N80  19362 

CARLSON.  H  C. 

The  heating  experiment  at  Arecibo  p0215  N7 7  1 9537 

CARNELL  B.  L 

Crash  survivability  of  the  UH-60A  helicopter 

p0232  N79  19663 

CARR.  P.  M 

Material  choice  for  optimum  SAW  device  performance 
pOI 33  N78  31282 

Systems  applications  of  SAW  filters  end  delay  lines 

p0135  N78  31294 

CARRE.  R 

Non- parametric  tests  applied  to  radar 

p0157  N77  22367 
The  influence  of  tobacco  from  a  medical  standpoint  on 
French  pilots  p0235  N78- 17680 

Difficulties  posed  by  left  axis  deviation  in  the  evaluation 
of  fliers  and  their  relations  to  the  concept  of  left  anterior 
hemiblock  p0240  N79  1 1 7 14 

Measuring  systolic  time  intervals  at  rest  and  under  stress 
by  external  methods  Advantages  in  the  evaluation  of 
fliers  p0240  N79  11717 

CARRETTA.  R 

Detection  of  coronary  artery  disease  m  apparently  healthy 
asymptomatic  aircrew  members  using  thallium  201  myoc¬ 
ardial  perfosron  scintigraphy  p0239  N79-11712 

CARRICK.  H.  B. 

Secondary  flow  and  losses  in  turbine  cascades  with  inlet 
skew  pOOei  N78 -11092 

CARTER.  V.  L.  JR 

Occupational  hazards  of  missile  operations  with  special 
regard  to  the  hydrazine  propellants  p0224  N77-20744 

CARTER.  W.  C. 

Techniques  for  microprogram  validation 

p0007  N77-25064 

CARUEL.  J. 

Anti  NO*  combustion  chamber  with  vanebie  aerodynamic 

flow  foi  a  turbo-jet  engine  p0076  N77-22137 

CARY.  A  M..  JR. 

Slot  injection  for  skm -friction  drag  reduction 

p0035  N7 7 -32096 

CASCI.  C. 

Experimental  results  on  high  speed  double  mechanical 
seels  p0090  N79  11066 

CASTAGNERI.  M 

Aeritelia  point  of  view  and  objectives  on  computer  aided 
design  p0267  N79  20766 

CASTE LLANI.  A. 

An  introduction  to  the  problem  of  dynamic  structural 
dan  .ping 

(AGARD  R  663)  p0098  N78- 17074 

Damping  affects  in  joints  and  experimental  tasts  on 
riveted  specimens  p0214  N80  19584 

CATANI.  G 

Design  of  a  simulator  for  studying  the  helicopter 

SDVEH  p0262  N80  19829 

CATTORO.  J  R. 

Application  of  strapdown  martial  systems  with  particular 
reference  to  underweter  vehicles  pOOSS  N78  26129 

CATTAN.  G 

SIL  3  strap  down  inertial  guidance  system  for  tactical 
missiles  p0053  N7B  26132 

CAUTERMAN.  M. 

Recent  progress  in  elect (omagnetic  processes  m  tha 
detection  of  heterogeneities  p0l60  N 7 7-3238 1 


73 


CAVALLJ.  O. 


PERSONAL  AUTHOR  INDEX 


CAVALLI  D 

ONER  A  s  model  of  the  pilot  in  discrete  time 

pOI 11  N79  30242 

CAVALUMI.  Q 

Damping  problems  m  acoustic  fatigue 

p02 14  N0O  19680 

CAVAUOTTI,  D 

High  temperature  corrosion  of  Ni  base  for  turbine  blades 
alloys  in  sulphate  chloride  containing  environments 

p0086  N78  21140 

CAVE  NY  L  M 

Aluminum  conibustion  unde'  rocket  motor  conditions 

pOI 25  N80  10294 

CAZENAVf .  A 

Results  related  to  simulated  and  m  flight  experimentation 
with  an  electric  flight  control  system  that  can  be  genera 
lited  pOIOS  N79  30224 

CE8ECI.  T. 

Stability  calculations  tor  a  rotating  disk 

p0187  N7814323 

CHABIN.  J  C 

The  increase  of  the  reliability  of  electronic  equipment 
subject  to  reliability  clauses  p0200  N80  19529 

CHABOCHE.  J  L 

Applicability  of  the  SRP  method  and  creep  fatigue 
damage  approach  to  the  LCHTF  life  prediction  of  IN- 100 
alloy  p0208  N79  10482 

CHALK.  C  R. 

Technical  evaluation  report  on  the  Flight  Mechanics  Panel 
Symposium  on  Stability  and  Control 
(AGARD  AR  I34J  p0105  N79  20139 

CHAMBAUD.  S  C 

Requirements  in  scientific  and  technical  information 
i government  viewpoint)  p0282  N79-20914 

CHAMBERS.  J  R. 

Results  of  piloted  simulator  studies  of  fighter  aircraft  at 
high  angles  of  attack  p0103  N79  15093 

CHAN.  C  H. 

Electro  optical  processing  of  signals  and  images 

pOI 37  N78  31308 

CHANG.  A.  T  C. 

Theoretical  modelling  and  experimental  data  matching 
tor  active  and  passive  microwave  i emote  s anting  of  Earth 
terrain  p0 1  78  N80  19360 

CHANTOUS.  I.  M 

Erosion  prevention  and  film  cooling  on  vanes 

P0084  N78  21128 

CHARLOT.  J  C. 

Methods  used  for  discerning  the  reliability  of  military 
aircraft  radar  p0200  N80  19532 

CHARON.  W 

A  new  method  for  testing  free  models  in  the  laboratory 
to  determine  aerodynamic  characteristics 

p0099  N79-  15063 
Wind  funnel  and  free  flight  model  identification  expert 
ence  p0072  N80  19103 

CHARPENEL  M 

Measuring  techniques  in  high  temperature  turbines 

P0087  N78  21151 

CHARRIEAU.  J.  L 

The  influence  of  tobacco  from  a  medical  standpoint  on 
French  pilots  p0235  N78- 17660 

CHASE.  O 

MLT-1  An  experimental  modem  for  troposcditer 
communications  using  maximum  likelihood  sequence 
estimation  and  error  correction  coding  pOI 67  N79- 10332 

CHATELIER.  P  R. 

Operator  workload  assessment  model  An  evaluation 
of  a  VF/VA  V/STOL  system  p0253  N78  31757 

CHAUDONNCRET.  M 

Calculation  of  stress  concentrations  in  disc  alveoles 

p0093  N79  27157 

CHAVANO.  F. 

Use  of  pseudo  orthogonal  codes  in  random  multipath 
channels  p0167  N79-10331 

CHECCACCI,  P  f. 

Dispersion  evaluation  m  multimode  fibers  by  numerical 
technique  Application  to  ring  shaped  and  graded  index 
with  a  central  dip  p0274  N78  16832 

CHEN.  C  P. 

Unsteady  transonic  flow  in  a  two  dimensional  diffuser 
p0037  N78  22045 

CHEBTA.  L 

Tail  response  to  propeller  flow  on  a  transport  airplane 
pOOtl  N77  31C82 

CHETAIL  P 

The  evolution  and  control  of  different  performance 
degradation  processes  <n  modem  propulsion  systems 

p0079  N77  33193 

CHE  VALE  BAUD.  J  P 

Color  vision  in  aviation  p0236  N78  28794 

Vision  at  low  luminance  levels  <n  aviation 

p0236  N70  28795 

Glare  and  its  adverse  resequences  m  aviation 

p0236  N78  28796 
The  contribution  of  elect rophysiology 

p0236  N78  28799 

CHEVAUER.  J  F. 

Study  of  a  compromise  between  the  complexity  of  a 
rocket  engine  and  its  cost  p0067  N78  301 12 

CHILTON.  F 

Electric  and  magnetic  sensing  systems  Applications 

p02 19  N70  19597 

CHINAPPI,  U 

Modeling  and  flight  simulation  of  an  active  configured 
aircraft  under  MLS  guidance  p0265  N80  19845 

CHIOU.  W  C. 

Operational  consideration  of  AN/PVS  5  night  vision 
goggles  tor  helicopter  night  flight  p0231  N79- 19649 


CHIPMAN.  M 

The  effects  of  acute  and  chrome  low  dose  exposure  to 
antic  hoi  ineste  rases  p0266  N80  14729 

CHIRON.  B 

New  hyperfrequency  emission  plug  in  unit  reception 
for  millimeter  radar  waves  p0155  N77  22353 

CHIVERB,  J.  W.  H. 

Systems  for  the  meesurement  of  rotor  tip  clearance  and 
drs placeman!  m  a  gas  lurbme  p0090  N79  1  1067 

CHO.  8.  H. 

Hybrid  i«y  mode  formulation  of  tropospheric  props ga 
non  p0 1 80  N80  19382 

CHOWANIEC.  A 

A  microprocassor  controllad  eiactncally  programmabla 
transvarsal  filtsi  pOl  34  N7B  31292 

CHOWN.  M 

An  optical  fibre  multi  terminal  data  systam  for  aircraft 
p0276  N7 8  16849 

CHRIBTOPHC.  J. 

The  cryogenic  wind  tunnel  another  option  for  the 
European  Transonic  Facility  p0l21  NB0  19140 

CHU.  K.  R 

Relativistic  alactron  beam  interactions  for  generation  of 
high  power  millimeter  and  submillimeter  waves 

pOl52  N79  23300 

CtAVARELU.  A.  P. 

Aircrew  performance  research  opportunities  using  the 
Air  Combat  Maneuvering  Range  IACMRI 

p0258  N80  14753 

CIQNOU.  F 

Local  flame  temperature  measurements  by  radiative 
methods  p0088  N78  2 1 153 

CITICI.  A. 

Erosion  prevention  and  film  coding  on  vanes 

p0084  N78  21128 

CLAIBORNE.  L  T 

State -of  the  art  of  CCD  and  SAW  technologies 

pOl 33  N7831280 

CLAIRON.  A. 

Submillimeter  receivers  Local  oscillators  and  mixers 
P0150  N79  23281 

CLANET.  A. 

Basic  concepts  of  radar  data  processing  m  the  STRIOA 
pOl 70  N79  30472 

CLARDV.  R.  C. 

Sneak  circuit  analysis  application  to  contrd  system 
design  p0008  N77  25067 

CLARKE.  C.  H. 

Experimental  basis  for  the  use  of  hypnotics  by  aerospace 
crews  p0223  N77  19743 

CLARRICOATB.  P  J.  B. 

Transmission  characteristics  of  graded  index  fibres 

p0274  N78  16831 

CLAUZEL  A  M 

The  influence  of  tobacco  from  s  medical  standpoint  on 
French  pilots  p0235  N7B- 1 7660 

CLEGG.  M  A. 

Metal  bonded  carbides  for  wear  resistant  surfaces 

p0l46  N79  23244 

CLEMENT.  J. 

Follow-up  and  transversal  study  of  vital  capacity  and 
FEV  sub  values  among  personnel  of  the  Belgian  Army 
forces  P0238  N79  1 1706 

CLEMENT.  W.  F 

Predicting  field  of  view  requirements  for  VSTOL  aircraft 
approach  and  landing  p0265  N80- 19847 

CLEMENTS.  R.  R. 

Flow  representation,  including  separated  regions,  using 
discrete  vortices  p0186  N7  7  22447 

CUFFOKO.  W  C 

A  comparison  between  predicted  and  measured  species 
concentrations  and  velocities  m  a  research  combustor 

p0088  N78  21158 

COAD.  J  P 

Physical  vapor  deposition  and  ion  beam  techniques  for 
surface  durability  p0l46  N79  23243 

COANTIC.  M  F 

An  introduction  to  turbulence  in  geophysics  and  air  sea 
interactions 

lAGARD  AG  232)  p022  1  N78  31661 

COATANHAY.  J  L 

The  importance  of  diffusion  and  depolarization  of  elect 
romagnettc  waves  by  the  ground  in  problems  of  retrodiffu 
swn  P0161  N77  32391 

Application  of  backscatter  technique  to  ionospheric  short 
term  predictions  pOl 64  N79  103 1 3 

COATES.  P.  V 

Digital  processing  techniques  and  equipment  A  re 
view  P0156  N77  22358 

COBLENTZ.  A. 

The  use  of  biostereometry  m  helicopter  cockpit  design 
p0228  N79  19629 

COCHETEUX.  J  B 

Parameters  for  optimizing  engines  as  a  function  of 
mission  p0074  N77  22 1 1 5 

COFFEY,  T. 

Relativistic  electron  beam  interactions  for  generation  of 
high  power  millimeter  and  submillimeter  waves 

P0152  N79  23300 

COFFIN.  M.  D 

Damage  tolerance  and  durability  assessments  of  United 

States  Air  Force  aircraft  p0206  N77  22567 

COGHE.  A. 

Local  flame  temperature  measurements  by  radiative 
methods  P0088  N78  21153 

Gas  phase  velocity  measurements  >n  solid  rocket  pro 
pellants  by  Laser  Ooppler  enemometrypOl  28  N80  10311 

COHEN.  E  E. 

Combined  military  and  commercial  application  of  light 
helicopter*  p0064  N78  19136 


COHEN.  N  B 

Composite  propellant  burn  rate  modeling 

pOI 26  NSO  10292 

COKE.  C  F 

Separated  flow  unsteady  pressures  and  forces  on 
efasttcally  responding  structures  pOOIO  N77  31075 

COLASURDO,  0 

Three  dimensional  supersonic  flow  about  sliced  bodies 
P0004  N77  20001 

COUN.  J 

Recent  advances  in  specs  medicine 
(AGARD  CP  203)  p0222  N77  19731 

COLLARO.  D 

Behavior  of  a  transport  aircraft  with  a  high  aspect  ratio 
wing  et  a  high  angle  of  incidence  p0025  N79  22006 

COLLI  NOE,  K.  S. 

Structural  analysis  of  a  ga'  turbine  impeller  using 
finite -element  end  holographic  techniques 

p009 1  N79-27149 

COLUNB.  J 

The  Chirp  Z  transform  with  CCO  and  SAW  technology 
P0137  N78  31312 

COLUNSON,  R.  P  G 

Recent  advances  >n  fibre  optics  for  high  integrity  digital 
control  systems  p003 1  N80  14025 

COUMANN,  K.  D 

Impact  of  a  command  and  stability  augmentation  system 
on  gust  >esponse  of  a  combat  aircraft  p0098  N77  33210 

COLPtN.  J. 

Distortions  rotating  stall  and  mechanical  solicitations 
P0095  N79  27177 

COLVIN.  O  W 

A  high  performance  CCO  Linear  Imaging  Array 

pOl37  N78  31310 

COMABBAR.  D.  M 

State-of-the  art  of  nondestructive  inspection  of  aircraft 
engines  pOI96  N79  25413 

COMBS.  8.  P. 

Correlation  of  mechanism  of  extremity  injury  and  aerody 
namic  factors  m  ejections  from  F-4  aircraft 

P0242  N79  31904 

COMEGYS.  0  L 

Development  of  the  integrated  flight  trajectory  control 
concept  p0022  N79  20015 

COMERON.  A. 

Submillimeter  receivers  Local  oscillators  and  mixers 
P0150  N79  23281 

COMPTON.  I.  R. 

The  role  of  physical  examinations  and  education  m 
prospective  medicine  p0237  N79  1 1 694 

COMPTON.  W  A 

Abrasive  coatings  as  self  cleaning  gas  turbine  compressor 
vane  tip  seals  d0089  N79  1 1059 

COMTE.  A. 

Calculations  concerning  the  secondary  flows  m  compres- 
sor  bladings  b0080  N78  t  1085 

Experimental  study  of  the  behavioi  of  secondary  flows 
in  a  transonic  compressor  pOOSO  N78  1 1086 

CONN.  R.  B 

CAST  A  Complementary  Analytic  Simulative  Technique 
for  modeling  complex  fault  tolerant  computing  systems 
b0007  N7 7  25061 

CONSTANT.  E 

Stable  millimeter  wave  sources  by  avalanche  diode 
frequency  multiplication  p0l49  N79  23273 

CONWAY.  J.  B 

An  application  of  strainrange  partitioning  to  copper  base 
alloys  at  538  deg  C  o0209  N79- 10490 

CONWAY.  W.  H. 

A  hybrid  SAW/ CCD  Signal  processor 

pO 1 34  N78  31290 

COOK.  M  V 

Some  aspects  of  the  design  and  development  of  the 
mantime  autopilot  modes  for  the  Westland  Lynx  helicop 
ter  P0106  N79  30201 

COOKE.  J.  N.  C 

Beta -adrenoceptor  antagonists  Central  effects 

pO230  N79  11702 

COOPER.  T  O 

The  economic  implications  of  NDE  Opportunities  and 
payoff  P0195  N76  26463 

COPAOE.  C  M. 

A  high -reliability  high  integrity  flight  control  system  for 
helicopters  p0009  N77  25079 

COPELAND.  M.  A 

Interaction  between  LSI  process  technology  and  the 
design  of  microprocessor  systems  p0265  N77  22827 

Interaction  between  microproces  *ors  and  custom  LSI 

p0266  N77  22031 

A  microprocessor  controlled  electrically  programmable 
transversal  filter  p0134  N78  31292 

Electro-optical  processing  of  signals  and  images 

p0137  N78  31308 

COPPOLA.  A 

Recent  experience  in  the  development  and  application 
of  LCC  models  p0197  N79  25410 

CORNEC.  J.  P. 

A  study  of  ionospheric  content  and  scintillations  received 
from  ATS-6  signals  at  Lanmon  p0!4!  N79-18117 

CORNISH.  J.  J  .  Ill 

The  application  of  spanwtse  blowing  for  high  angle  of 
attack  spin  recovery  p0025  N  79  22004 

CORREOE.  0. 

New  structures  made  of  composite  materials  for  high 
performance  combat  aircraft  p0067  N7B-30114 

CORBANEOO.  A 

Numerical  modelling  of  structures  to  account  lor  internal 
damping  p0213  NBO  19575 


I  74 


PERSONAL  AUTHOR  INDEX 


DELOISON.  Y. 


COtOCM.  T  H 

A  Ot  The  New  I  Resesrch  L*txx*tor>  progtem  in 

atmospheric  fflMSUfimtnli  and  application  to  modeling 
2  Aerosol  size  distributions  for  modeling  and  the  prediction 
of  optical  extinctions  p0l43  N79  18132 

COBTAN2I.  A 

A  real  time  FFT  processor  foi  radar  pQl56  N77  22357 

COTTH ILL  s  c 

Operation  of  SAW  reflective  array  pulse  comprei  .ors  in 
a  high  performance  radar  with  minus  0  4  meter  range 
resolution  pOl 37  N78  3 1 31 5 

COULON.  0 

Identification  of  unsteady  effects  m  lift  buildup 

pQl02  N79  15083 

COUHSfMAULT  A 

Parameters  for  optimizing  engines  as  a  function  of 
mission  pC»74  N77  221  16 

courrnx  J 

Transition  of  a  boundary  layer  subjected  to  an  oscillation 
of  the  external  flow  p0t89  N7B  14332 

Experimental  results  and  calculating  methods  concerning 
trsnsitionai  and  turbulent  boundary  layers  in  unsteady 
flow  pOO 3 8  N78  22049 

COUTBOURAOI6.  0 

Cobalt  base  alloys  for  not  corrosion  protective  coatings 
p0086  N78  21 142 

COWLEY.  R  A 

Maryland*  Med  Evac  helicopter  program 

P0225  N79  19008 

COX.  A  A 

Raprdty  solidified  powders  then  production  properties 
and  potential  applications  P0147  N79-23248 

COX.  D  fe  .  JR 

Integration  of  GPS  with  martial  navigation  systems 

p0056  N80  10173 

COYNC.  V  J. 

Special  topics  m  HF  propagation 
(aGARD  CP  283|  pOl  79  N80  19372 

CRAIG.  R  C 

Development  of  techniques  and  correlation  of  results  to 
accuratety  establish  the  lift/drag  characteristics  of  an  s» 
breathing  missile  from  analytical  predictions  sub-scale  and 
full  scale  wind  tunnel  tests  and  flight  tests 

pOOl 9  N78  26089 

CRAM.  L  A 

Review  of  two  decades  of  experience  between  30  GHz 
and  900  GHz  m  the  development  of  model  radar  systems 
P0148  N79  23268 

Microwave  holography  A  decade  of  development 

P0148  N79  23270 

CRAMCR.  O  B 

Successful  trnasfer  of  adaptation  environments  m  navy 
flight  training  p0222  N77  19733 

CRAWF ORD.  B.  M 

Workload  assessment  methodology  development 

P0258  N80  14747 

CRCAGER.  W  A 

Innovations  in  information  transfer  A  program  to 

stimulate  change  P0278  N78  11879 

CREMA.  L  B 

Damping  effects  *n  joints  and  experimental  tests  on 
riveted  specimens  p02 14  N80  19584 

CREMCR.  M. 

Two  years  experience  with  an  integrated  national 
scientific  and  technical  information  programme 

P0279  N7B  11886 

CRETCHER,  C.  X 

lonsphenc  effects  in  NAVSTAR  GPS 

P0047  N77  22069 

CRIMMtNS.  f.  T 

Approaches  to  CW  agent  area  detection  systems  for 
airfields  P0256  N80  14733 

CRONE.  Q 

Transmission  characteristics  of  graded  index  fibres 

P0274  N78  18831 

CRONYN.  W  M 

IPS  activity  observed  as  a  precursor  of  solar  induced 
terrestnal  activity  p0142  N79-10124 

CR08I0NANI.  8. 

Fmite-bandw idth  propagation  in  multimode  optical 
fibers  P0274  N78  1B833 

CROBTACK.  H  A. 

Aspects  of  the  mechanical  and  environmental  behavior 
of  |omts  P0193  N78-11396 

CR OTHER.  C.  A 

Highly  maneuverable  aircraft  technology 

P0104  N79  18871 

CRUMP.  J.  E 

Application  of  combustion  instability  research  to  solid 
propellant  rocket  motor  problems  oO  126  N80  10303 

CUCCI.  A. 

Muhibeam  monopulse  array  antenna  with  independent 
elevation  beam  scanning  p0159  N77-22383 

CUUCN.  F  t.  C. 

Some  problems  of  nonlinear  waves  in  solid  propellant 
rocket  motors  pOl 26  N80- 10301 

CUNNINGHAM.  A.  M..  JR. 

Prediction  of  transonic  aircraft  buffat  response 

P0010  N77-31076 

CUNNINGHAM.  W  F. 

Helicopter  underwater  escape  trainer  1905) 

p0233  N79-19665 

CURCIO.  J  A. 

A  review  of  the  Naval  Research  Laboratory  program  in 
atmospheric  measurements  and  application  to  modeling 
1  Precision  atmospheric  transmission  measurements  and 
model  comparisons  p0143  N79- 18131 

CURRAN.  P.  M. 

Design  procedure  for  an  information  transfer  method 
CUBITS  tor  allocating  panel  area  tor  aircrew  station  controls 
and  displays  p0228  N79  19631 


Human  factor  engineering  test  and  evaluation  of  the  US 
Navy  LAMPS  helicopter  system  p0228  N79  19632 

Design  piocedure  for  aircrew  station  labeling  selection 
and  abbreviation  p0107  N79  30208 

CURRIE.  N  C. 

Environmental  effects  on  millimeter  radar  performance 
p0!48  N79  23266 

CURRY.  W  H 

Sensitivity  of  aircraft  motion  to  aerodynamic  cross 
coupling  at  high  angles  of  attack  p0103  N79  15094 

CURTIS.  J  T 

Distinguishing  borderline  hypertensives  from  normotens 
ives  A  Clinical  study  of  300  aircrewmen 

p0237  N79  1 1699 

CUZ2I.  J  R 

The  effects  of  prolonged  spaceflight  on  the  regional 
distribution  of  fluid  muscle  end  fat  Biostereometnc  results 
from  Skylab  p0222  N77  19738 

CZEI8LER.  C  A 

Biological  rhythms  of  man  living  in  isolation  from  time 
cues  p0247  N80  15813 


D 


DABBS,  R  8. 

Metal  technology  for  future  aircraft  design 

P0068  N78  301 15 

DADtON.  C  E. 

Radio  network  and  radio  link  surveys  derived  by  computer 
from  a  terrain  data  base  pOt  78  N80  1 9365 

OAHLIM.  V..  til 

Supercruiser  fighter  analysis  p0067  N7B-30107 

DAMBOLDT.  T 

HF  short-term  field  strength  predictions  and  thair 
agreement  with  observations  pOMl  N79-18112 

Comparison  of  measured  and  predicted  MUF's  at  a  remote 
location  pOlBO  N80  19378 

OAMOULAKI8.  J.  N. 

Texas  instruments  phase  1  GPS  user  equipment 

P0055  N8010169 

DANA.  M 

Establishment  of  air  defanse  sensor  requirements  for 
automatic  aircraft  tracking  pOl71  N79-30473 

0ANEUUK.  f  A. 

The  lORC's  minicomputer -based  bibliographic  informa¬ 
tion  system  p0280  N78  22961 

DANE  81,  A 

Trajectory  behaviour  of  a  control  configurated  aircraft 
subjected  to  random  disturbances  pOl  1 5  N80  15171 
Modeling  and  flight  simulation  of  an  active  configured 
aircraft  under  M  LS  guidance  p026S  N80  19845 

DANFORTH.  E  C  • 

Correlation  of  wind-tunnel  and  flight  test  data  for  the 
Lockheed  L  101 1  Tristar  airplane  p0020  N7 8  26094 

DANIEU.  P  A 

Digital  flight  control  system  architecture  and  implemanta 
non  P0022  N79-20014 

DANIELS.  L  C. 

A  new  transient  cascade  facility  for  the  measurement 
of  heat  transfer  rates  P0087  N78-21 149 

DANKER.  P.  D 

JTIDS  expendable/ low  cost  terminal  development 

P0057  N80  10187 

DAR08A.  A.  V 

Chemical  depletion  of  the  ionosphere 

P0216  N77-19545 

DAB.  A. 

Some  basic  and  new  aspects  on  the  disturbance  fields 
of  unsteady  singularities  m  uniform  motion 

P0037  N78  22039 

DAS.  P 

Transform  domain  processing  for  digital  communication 
systems  using  surface  acoustic  wave  devices 

pO?  74  N79  31482 

DAT.  R. 

Difficulties  encountered  by  aeroelesticiens  of  unsteady 
aerodynamics  p0039  N78  22059 

DAU.  K. 

Evaluation  of  vibration  levels  at  the  pilot  seat  caused 
by  wing  flow  separation  pOOlO  N77-3107B 

DAUMAN.  F.  J. 

Ophthalmologies)  requirements  for  Specelab  astronaut- 
scientists  p0223  N77- 19739 

DAURIA.  L 

Emission  module  of  a  semiconductor  laser 

PQ27S  N78  16842 
Bidirectional  central  couplers  for  links  with  optical  fiber 
bundles  p0276  N78- 16846 

DAVE  NAB.  A. 

Improving  the  all  weather  ballistic  and  mechanical 
properties  of  smokeless  propergots  p0l26  N80- 10300 

DAVENPORT.  O.  8. 

Northrop/ United  States  Air  Force  durability  and  damage - 
tolerance  assessment  of  the  F-5E/F  aircraft 

P0205  N77  22558 

OAVIbfrON.  A  F 

The  principles  of  underwater  escape  from  aircraft 
(AGARO  AG  230)  P0046  N78  13032 

DAVIES.  Q.  W.  P 

Data  base  sharing  m  the  EURONET  environment 

P0279  N78  11884 

DAVIES.  K. 

The  effect  of  radio  lenses  in  the  ionosphere  on  the 
scintillation  of  satellita-to-ground  radio  signals 

pO 047  N77  22075 

Forecasting  and  prediction  of  ionospheric  parameters 

P0162  N78  23324 

Artificial  modification  of  the  ionosphere 

P0162  N78  23327 


Ionospheric  prediction  and  extrapolation 

pOl38  N79  18095 

DAVIE  B,  L 

Performance  implicetions  of  some  recent  advances  in 
weapon  carnage  research  p0018  N78  26081 

DAVIN.  A 

Cobalt  base  alloys  lor  hoi  corrosion  protective  coatings 
pooee  N78  21142 

DAVIS,  a  V 

Electrically  shod  HF  eenal  systems  p0l85  N80  19418 

0AVI8.  8.  8 

New  NASA  Ames  wind  tunnel  techniques  for  studying 
airplane  spin  and  two  dimensional  unsteady  aerodyne 
mica  [>0099  N79  1  5064 

DAVY.  8- 

SlMBQX  A  general  purpose  defense  systems  Simula 
tor  p026l  N0O  19822 

DAWN.  M  R 

Failure  mode  analysis  in  the  light  of  experience 

p0044  N77  19040 

DAY.  M.  F 

Creep  fatigue  interaction  m  alloy  IN738LC 

P0208  N 79  10488 

DEAN.  D.  8 

Ultrasonic  imaging  as  applied  to  non  destructive  testing 
of  rocket  propellents  p0l28  N80  10313 

Measurement  of  thrust  transients  in  rocket  motors 

P0128  N80  10316 

DEANE.  J  R 

Wind  and  water  tunnel  investigations  of  the  mtaracnon 
of  body  vodicas  and  the  wing  panels  of  a  rrwssila  configura 
non  p0027  N79  22013 

Of  BELLI  VAL  J.  F. 

Broad  band  transducers  for  nondestructive  inspection  of 
aeronautical  components  p0l99  N79-25419 

DEBOER.  W.  P. 

A  simulator  investigation  of  handling  quality  criteria  for 
CCV  transport  aircraft 

INLR-MP- 78035  Ul  pOlll  N79-30240 

DEBONIS.  C. 

Digital  Signal  processing  techniques  in  a  monopulse 

tracking  radar  p0032  N80  14035 

DE80NI8.  J.  N. 

Visual  Workload  of  the  copilot/ navigator  during  terrain 
flight  p0250  N78- 16823 

DECHAIR,  R. 

A  comparison  between  predicted  and  measured  species 
concentrations  and  velocities  in  a  research  combustor 

pooee  N78 -21158 

DIETS.  D  A. 

Highly  maneuverable  aircraft  technology 

p0104  N79  16871 

DEFAYOLU.  M. 

Vigilance  end  ettention  p0247  N80-15811 

Psychostimulants  p0248  N80  15817 

DEGAUOUE.  P. 

Recant  progress  in  electromagnetic  processes  in  the 
detection  of  heterogeneities  p0160  N77  32381 

Experimental  results  on  the  free  propagation  of  UHF 
waves  in  tunnels  p0l84  N80- 19409 

DEGENER.  M 

Effect  of  structural  damping  on  the  dynamic  response 
of  spacecraft  pQ2 1 3  N80  19577 

DEGUEST.  P. 

Adapting  a  turbine  engine  test  stand  for  high  temperature 
research  p0084  N78  21 124 

D I  HA  AN  C.  D. 

Ram  attenuation  measurements  at  94  GHz  Comparison 

of  theory  and  experiment  p0153  N79-23305 

DEHAENE.  J.  P. 

The  millimeter  wireless  beam  p0l48  N79  23267 

DEHART.  R.  L 

Evaluation  of  cardiac  risk  and  subject  response  to 
ameliorative  efforts  p0241  N79- 11723 

DEJONOE.  J.  8. 

Fatigue  design  of  fighters  guidelines  for  obtaining  and 
maintaining  adequate  fatigue  performance  of  tactical 
aircraft  General  survey  p0062  N78  18047 

Fatigue  load  monitoring  p0063  N78- 18052 

DEKKER.  J, 

Design  and  bald  tasting  ot  a  digital  area  mti-plot 
extractor  p0166  N77  22359 

DELAMAYE.  R.  P. 

Radiological  examination  of  the  Rachis  and  fitness  for 
employment  as  a  helicopter  pilot  p0229  N79- 19634 

Vertebral  pains  in  helicopter  pilots  p0232  N79- 19656 

DELANEY.  J.  R. 

Prediction  of  radar  coverage  against  very  low  atvtude 
aircraft  p0 1 78  N80- 19384 

DELAVEAUX.  8.  C. 

Instability  and  transition  in  axisymmetrtc  wakes 

P0188  N78-14326 

DELS  OCA.  R.  L 

Heterodyning  C02  laser  radar  fo>  airborne  applications 
P0106  N79  30205 

DELERY,  J 

Base  flows  behind  missiles  p0042  N79-23056 

DELE Y.  G.  W. 

A  netting  approach  to  automatic  radar  track  initiation 
association,  and  tracking  in  air  survaillance  systems 

p0 169  N79-3046  i 

DEL0R0880.  A. 

Numerical  modelling  of  structures  to  account  for  internal 
damping  p02l3  N80  19575 

DELOGNE.  P. 

Mode  converters  tor  HF  tunnels  transmission 

P0183  N80  19408 

DELOIBON.  Y. 

The  use  of  biostereometry  in  helicopter  cockpit  design 
P0228  N79  19629 


DELUCA.  L 


PERSONAL  AUTHOR  INDEX 


DC  LUCA.  L 

ignition  and  extinction  ot  solid  rocket  propellants 

pOl  24  N80  102B5 
self  sustained  oscillatory  combustion  of  solid  rocket 
propellants  pOl 27  N80  10304 

Gas  phase  velocity  measurements  m  solid  rocket  pro 
pellants  by  Laser  Doppler  anemometrVpQ,  Ng0  ,03,  , 

Of  LUCIA,  R  A 

Rotor  bust  protection  Design  guidelines  lor  contain 
ment  p0094  N79  27166 


DEL2ER.  D  R 

Texas  instruments  phase  1  GPS  use'  equipment 

p0055  N80  10169 

OEMARTE AU.  t  K  W  J 

Reliability  versus  cost  in  operating  w«Je  body  tet  eng 
mes  p0078  N77  33186 


OEMKO.  P  • 

Propagation  integrity  lor  microwave  instrument  landing 
systems  p0016  N7 8  26068 

DEMOMENT.  A 

A  method  for  designing  multiprocessor  architectures  for 
avionics  functions  p0030  N80  14021 


OEMOUUN.  ■ 

Recant  progress  m  electromagnetic  processes  m  the 
detection  of  heterogeneities  p0 1 60  N77  32381 

Experimental  results  on  the  free  propagation  ot  UHF 
waves  m  tunnels  p0l84  N80  19409 

DENCZZA.  E.  L 

The  impact  of  integrated  guidance  and  control  technology 
on  weapons  system  design  p002  1  N79  20010 

DENKSCHERZ.  M 

Display  systems  and  cockpit  design  p006B  N78-301 16 

OENNINO.  ft  M 

Variable  geometry  m  the  gas  turbine  the  variable  pitch 
fan  engine  p0075  N77-22128 

0ENNI8T0N.  J  C. 

Left  Anterior  Hemiblock  l  LA  Ml  Diagnosis  and  aeromedi 
cal  nsk  p0240  N79  11715 

DENVER,  ft.  ft. 

The  design  and  development  of  CCD  programmable 
transversal  filters  and  correlators  p0134  N78  31289 

OE  OUVEIRA,  A.  D 

Multimode  optical  systems  power  coupling  between 
waveguides  pO?73  N78  16822 

OEOTTO.  0  L. 

Comparative  experimental  observation*  and  theoretical 
analysis  of  the  propagation  of  fatigue  cracks 

p0205  N77-22560 

OEftONTEVES.  O 

Stabili/mg  electro  optical  systems  on  helicopters 

pOlO0  N79  30216 

DEPRIEST.  C  D 

Global  positioning  system  tactical  missile  guidance 

p0O22  N79  20013 

OEQUE.  R 

Flight  controls  for  the  CONCORDE  p0009  N77  25078 

DEROIDE.  ft. 

A  review  of  techniques  for  the  thermal  protection  of  the 
walls  of  the  combustion  chamber  and  reheating  ducts  of 
lurboreactors  p0085  N78-21 134 

OEROSIER.  R  M 

Novel  technique  for  measuring  the  index  profile  of  optical 
fibers  p0274  N78  18829 

DERR.  R  L 

The  role  of  particulate  damping  m  the  control  of  combus 
lion  mstab'iity  by  aluminum  combustion 

p0126  NBO  10296 

Application  of  combustion  instability  r«S9arch  to  solid 
propellant  rocket  motor  problems  p0126  N80  10303 

DERVCK.  L 

Effective  use  of  natural  modes  in  VHF  and  UHF  tunnel 
propagation  p0l84  N80  1941 1 

OESFORGEt.  D  T 

Spacecraft  damping  considerations  in  structural  design 
p02 13  N80  19578 

DESfLVESTRO.  R 

A  survey  of  recent  high  angle  of  attack,  wind  tunnel 
testing  at  Aentaha  p0030  N79  22034 

DE8INGER.  W  H 

Technical  evaluation  report  on  the  Propulsion  end 
Energetics  Panel  53rd  Symposium  on  Solid  Rocket  Motor 
Technology 

|AGAR0  AR  1M|  p0 1 24  NBO  10280 

DESJARDINS.  8.  ft 

Crashworthy  helicopter  seats  and  occupant  restraint 
systems  p0232  N79  19658 

OESOftftER,  A. 

Transition  of  a  boundary  l»yer  subiected  to  an  oscillation 
of  the  external  flow  p0l89  N78- 14332 

Experimental  results  and  calculating  methods  concerning 
transitional  and  turbulent  boundary  layers  in  unsteady 
flow  p0038  N78  22049 

Unsteady  effects  of  a  control  surface  in  two  dimensional 
subsonic  and  transonic  flow  pOl  15  N80  15168 

DESTUYNDER.  R. 

Wind  tunnel  study  of  an  active  flutter  suppression 
system  P009B  N77  33215 

Structural  aspects  of  active  controlsp0l08  N79-30221 

Problems  of  unsteady  aerodynamics  raised  by  the  use 
of  control  surfaces  as  active  controls  pOl  15  N80  15167 

DETERING.  F. 

Mechanics  of  breathing  during  graded  exercise  measured 
with  the  bodypfefhysmograph  p0239  N79  1 1 709 

DETHOMAS.  A.  ft 

A  Right  control  system  using  the  DAIS  architecture 

p0O30  N80  14019 

DEVtNNE,  R. 

The  construction  of  transmitter  receivers  for  long 
millimeter  wave  transmission  systems  with  application  to 
the  study  of  radio  wave  characteristics  m  the  Pens  area 
pOl 53  N79  23304 


DEVOGE.  8 

Progress  >n  dettumirung  service  life  by  endurance  tests 
p0079  N77  33195 

DEVRIES.  K  L 

Analysis  aid  design  of  adhesive  bonded  joints 

p02  1 2  N79  23452 

DEVRIES.  O. 

Fluid  dynamic  aspects  ol  wind  eneigy  conversion 
(AGARD  AG  243)  p0220  N80  10683 

DEWIT.  M 

Spectial  analysis  using  the  CCD  Chup  Z  transform 

p0137  N78  31313 

DEXTER,  ft  C 

Pressures  on  a  slander  body  at  high  angle  ol  attack  in 
a  very  low  turbulence  level  air  stream  p0026  N79  22012 

DEV8T.  J  J 

A  fault  tolerant  architecture  approach  to  avionics 
reliability  improvement  p0200  N80  19533 

DIAMOND.  F  I. 

New  devices  for  digital  communications  >n  avionics 

pOl  73  N79  31481 

DIOIER.  A 

Difficulties  posed  by  left  axis  deviation  m  the  evaluation 
of  fliers  and  their  relations  to  the  concept  of  left  anterior 
hemiblock  p0240  N79  1 17 14 

DIESINQER.  W 

Internal  ballistic  problems  of  Helmut  highly  accelerated 
solid  propellant  rockets  pOl  25  N80  1 0288 

otcrz.  a. 

The  significance  of  rhythm  disturbances  m  asymptomatic 
persons  p0237  N79  1 1698 

OIMONT.  S 

Quantitative  assessments  of  software  reliability 

p0203  N80  19550 

OINl,  D 

Performance  characteristics  of  turbo  rockets  and  turbo 
ramjets  using  high  energy  fuel  p0075  N77  22131 

Testing  simulation  of  damage*  occurred  m  service 

p0079  N7 7  33194 
High  temperatuie  H2  Air  variable  geometry  combustor 
and  turbine  Test  facility  and  measurements 

p0085  N78  2H37 
Self  active  pad  seal  application  lot  high  pressure  eng 
mes  p0090  N79  11071 

Prediction  of  aeroelaslic  instabilities  in  rotorcraft 

p0093  N79  27159 

DINITTO.  8.  A  .  JR 

High  order  language  standardizationp0287  N79  26000 

DINKELACKER.  A 

On  the  program  of  drag  reduction  by  means  of  compliant 
walls  p0035  N7 7- 32099 

OINTER.  E. 

Integrated  Tactical  Navigation  Systems  (HNS) 

p0057  N80  10182 

OIOUONZO.  S 

A  rear  time  ffJ  processor  tor  reder  pOtbB  H77  22357 

DlftORTO.  ft 

Finite  bandwidth  propagation  in  multimode  optical 
fibers  p02 74  N78  16833 

OI9CH.  A. 

The  Norwegian  Scandinavian  scientific  and  technical 
information  scene  p0278  N78  1 1874 

0I8NEV.  T  E. 

C-5A  load  alleviation  pOIOS  N79  16875 

DIXON.  C  J. 

Vortex/ jet/ wing  interaction  by  viscous  numerical  analy 
sis  p0003  N77  19999 

DIXON.  H  H. 

Nonelectronic  aspects  of  avionic  system  reliability 

p0201  N80  19535 

DIXON,  M 

Solid  state  micro  wave  amplifiers  and  locked  oscillators 
for  coherent  radar  transmitters  p0155  N77  22347 

DOAK.  ft.  E 

Acoustic  equations  in  moving  fluids  p0268  N80  14860 
Mathematical  techniques  for  acoustic  propagation 
problems  p0268  N80  1 4862 

Propagation  in  acoustically  absorbent  materials 

p0268  N80  14865 

CODINGTON,  8  H. 

JTIDS  The  issue  of  frequency  selection 

p0057  N80  10183 

DODSON.  E.  N. 

Life  cycle  cost  analysis  concepts  and  procedures 

p0197  N 79  25408 

Resource  Analysis  for  data  processing  software 

p0287  N79  25997 

DOEBRICH.  M 

Theoretical  aspects  of  transient  radiation  and  scattering 
in  lossless  two  medium  half  spaces  p0177  N0O  19367 

DOERFEL  G 

Methods  for  the  validation  of  synthesized  images  in  visual 
flight  simulation  p0023  N79-20021 

DOHERTY,  ft.  H 

Discussion  of  real  and  apparent  LORAN  C  propagation 
limitations  p0048  N7 7  22079 

OOLAINSKY.  F 

Theoretical  limits  on  channel  coding  under  various 
constraints  pOl72  N79  31471 

DONOVAN,  ft.  F. 

The  Sikorsky  S  76  program  p0064  N7g  19139 

DOO.  ft  T. 

Prediction  of  aerodynamic  effects  of  spoilers  on  wings 
p0002  N?7  19994 

DOfttCH.  8.  O 

Theoretical  limits  on  channel  coding  under  venous 
constraints  p0172  N79  31471 

DOUCET.  H  J. 

New  high  power  microwave  sources  in  the  miittmetnc 
range  p0152  N?9  23299 


DOUGHERTY.  H  T 

Tropospheric  stratification  and  anomalous  propagation 
p0166  N79  10319 

DOUGHERTY.  N  8  .  JR 

A  survey  of  transition  research  at  AfDC 

p0190  N78  14340 

DOWUNO.  J  A 

A  review  of  iha  Naval  Research  Laboratory  program  .n 
atmospheric  measurement*  and  application  to  modeling 
1  Precision  atmospheric  transmission  measurements  and 
model  comparisons  p0143  N79  18131 

DRAKE,  ft.  M. 

Integrated  logistics  suppon  adds  another  dimension  to 
matrix  management  p02Q3  N80  19555 

DRAfttER.  J  M 

Cobalt  base  alloys  for  hot  corrosion  protective  coating* 
p0086  N78  21  142 
Technical  evaluation  report  of  the  Specialist*  Meeting 
on  Characterization  of  Low  Cycle  High  Temperature  Fatigue 
by  the  Stramrenge  Partitioning  Method 
(AGARD  AR  130)  p02l3  N79  33494 

DREYFUS.  M.  Q 

Using  a  language  developed  for  aircraft  simulators 

p0262  N80  19031 

DRIE88EN.  H  ft. 

Design  considerations  foi  radar  tracking  m  clutter 

p0169  N79  30458 

ORI8KEU.  C.  ft. 

Wide  angle  visual  system  developments 

pOl 19  N79  15988 

DftOROT.  A.  T. 

Relativistic  electron  beam  interactions  for  generation  of 
high  power  millimeter  and  submiliimeter  waves 

p0152  N?9  23300 

DRONIOU.  J 

Detection  end  Supervision  of  Obstructed  respiratory  flow 
m  fliers  Advantages  of  debit  volume  graphs 

p0239  N?9  1 1707 
Cardiac  conduction  and  aptitude  problem  of  fliers  The 
benefits  of  endocavital  recording  of  the  His  bundles 

p0240  N79  1  1716 
The  advantages  of  ultrasonic  echocardiography  m  the 
cardiological  evaluation  of  fliers  p0240  N79  1 1718 
DR088AHT.  ft. 

New  high  power  microwave  sources  m  the  millimetnc 
range  P0152  N79  23299 

DftTIL  H 

Fatlu'u  self  defection  m  digital  flight  guidance  systems 
p0007  N7 7  25066 

DUftftOFF.  ft.  E. 

Methods  of  determining  ionospheric  structure  from 
oblique  sounding  data  pOIBl  N80  19384 

DUC.  J  M. 

Control  configured  vehicle  design  philosophy 

pOJ04  N79  16866 

DUCATI.  U 

High  temperature  corrosion  of  Ni-base  for  turbine  blades 
alloys  m  sulphate  chloride  containing  environments 

P0086  N78  21140 

DUDA.  E 

Reproduction  manufacturing  of  lasers  diodes 

p0275  N78  16836 

DUE.  H.  F..  JR. 

The  status  of  small  cooled  axial  flow  turbines 

p0084  N78  21123 

DULONG.  D  D. 

Ionospheric  range  error  correction  m  precision  radar 
systems  by  adaptive  probing  of  the  propagation  medium 
P0047  N77  22074 

DUMO88EAU.  ft.  F 

In  situ  inspection  of  electron  beam  weld  by  acoustic 
emission  p0198  N79-25418 

DUNHAM.  J. 

Intake  design  for  fighter  aircraft  p0067  N78  301 10 

DUNKEft.  ft. 

Dual  beam  laser  anemometry  study  of  the  flow  field  m 
a  transonic  compressor  p0081  N78  11091 

DUNN.  J.  Q 

The  effects  of  re  radiation  from  high  rise  buildings  and 
transmission  lines  upon  the  radiation  pattern  of  MF 
broadcasting  antenna  arrays  p0176  N80  19347 

OUNNING.  T.  E. 

Engine/ aircraft  structural  integration  An  overview 

p0094  N79  27167 

OUPERRAV.  B. 

Report  on  the  use  of  abatement  techniques  lor  problems 
related  to  vibrations  and  noise  p0214  N80  19583 

DUPRIEZ.  F. 

Behavioral  prediction  of  water  and  emergency  landings 
P0045  N77  19047 

DUPUIS,  H 

Human  exposure  to  mechanical  vibration  at  lying  posture 
«n  the  ambulance  helicopter  UH  ID  p0226  N79- 1 96  >  7 

DURET,  J.  C. 

Cardiac  conduction  and  aptitude  problem  of  fliers  The 
benefits  of  endocavital  recording  of  the  Ht*  bundles 

p0240  N79  11716 
The  advantages  of  ultrasonic  echocardiography  m  the 
cardiological  evaluation  of  fliers  p0240  N79-1 1718 
DURKIN.  H. 

Soma  engineering  problems  in  the  Royal  An  Force 
(AGARD  R  653)  p0195  N77  18462 

DUROSOIR.  J.  L 

The  influence  of  tobacco  from  a  medical  standpoint  on 
Franch  pilots  p0235  N78  1 7660 

OUSTER  BERRY.  J  C 

Visual  simulation  requirements  and  hardware 

pOl  18  N79  15983 

OYER.  F.  ft. 

Environmental  affects  on  millimeter  radar  performance 
P0148  N79  23266 


I  76 


PERSONAL  AUTHOR  INDEX 


FERLET,  G 


DYMCNT  A 

The  study  of  subsonic  and  supercritical  turbulent  flows 
by  ultra-short  duration  visualization  t>0039  N78  22060 

OYtON.  L  H 

A  discussion  of  tha  pioduction  design  office  benefits  of 
CAD  p0267  N79  20767 

DZALBA  LYNOIS.  S 

Welded  metal  sandwich  with  conugated  coia  Improve 
meats  in  mechanical  stiength  characteristics  by  relaxation 
diffusion  heat  treatment  method  of  quality  control  of  spot 
welds  by  infra  red  thermography  p0193  N78  1 1397 

E 

EARLEY.  B.  H 

Objectives  for  the  design  of  improved  actuation  sys 
terns  p0008  N7  7  25073 

EAST.  A.  A 

An  experimental  study  of  the  hypersonic  dynamic  stability 
of  pitching  blunt  conical  and  hyperballistic  shapes  m  a  shod 
running  time  facility  pO 1 00  N 79  3  5072 

EABTERUNQ  A  E 

The  status  of  small  cooled  axial  flow  turbines 

p0084  N78  21123 

EASTLEY.  A.  A. 

Recent  progress  m  optical  fiber  cables  tor  use  in  the 
ocean  p0271  N78  16805 

EASTON.  R  L 

The  timation  navigation  satellites  p0054  N80  10157 

EATON.  O  C  a 

Review  of  acoustic  fatigue  activities  <n  the  United 
Kingdom  p0207  N7  7  22573 

EBERL. J 

Modal  analysis  of  compressor  blades  by  means  of  impulse 
excitation  p0094  N79  27165 

EBERT.  I  H 

Plot  extractor  and  data  processing  equipment  for  a  mobile 
high  resolution  30  pencil  beam  radar  p0157  N77-22365 

EBNER.  R  E 

Design  and  testing  of  a  redundant  skewed  inertial  sensor 
complex  for  integrated  navigation  and  flight  control 

P0106  N79  30202 

ECKAROT.  D 

Secondary  flow  studies  in  high  speed  centrifugal  comp 
lessor  impellers  p0082  N78  11100 

ECKERT.  K  D 

0ME  based  system  for  enrpute/terminal  navigation 
all  weather  landing  and  air  traffic  control 

p0016  N78  26069 

ECKERT.  P  f 

Acquisition  and  sources  p0281  N79  13927 

ECKERT.  R 

Tentative  estimation  of  the  injuries  likely  to  occur  during 
the  crash  of  a  SA  341  Gazelle  helicopter,  from  a  study 
on  mannequins  p0245  N79-31925 

ECKL.  W 

Calculation  of  extinction  and  scattering  in  the  wavelength 
range  0  25  to  15  microns  by  hydrometeors  and  toi  general 
German  weather  situations  p0l43  N79  18129 

EDEN  BOROUGH.  H  K 

Evaluation  of  the  tilt  rotor  concept  The  XV  15  s  role 
P0064  N78  19142 

EDWARDS.  B. 

laminar  flow  control  Concepts  experiences  specula 
tions  p0035  N7 7  32095 

EDWARDS.  G 

Mathematical  models  of  aircraft  dynamics  for  extreme 
flight  conditions  Hheory  and  experiment! 

p0J02  N79  J5087 

EFFEBT.  8. 

Mechanics  of  breathing  during  graded  exercise  measured 
with  the  bodyplethysmograph  p0239  N79  11709 

EGAN,  T 

Software  integrity  through  visibility  p0007  N77-25063 

EGELAND.  A. 

Low  frequency  electric  field  variations  during  HF  transmis 
sions  on  a  mother  daughter  rocket  p0216  N 77- 19542 

EGGEBRECHT  R. 

Technical  evaluation  report  on  50th  Propulsion  and 
Energetics  Panel  Meeting  on  High  Temperature  Problems 
in  Gas  Turbine  Engines  p0083  N78-21119 

Hot  cascade  test  results  of  cooled  turbine  blades  and 
their  application  to  actual  engine  conditions 

p0084  N78  21125 

Technical  evaluation  report  on  the  50th  Meeting  of  the 
Propulsion  and  Energetics  Panel  A  Symposium  on  High 
Temperature  Problems  in  Gas  Turbine  Engines 
| AGARD- AR  1  16)  p0088  N78  27  1 35 

EHEKIRCHER.  8 

Wind  tunnel  measurements  and  analysis  of  some  unusual 
control  surfaces  on  two  swept  wing  fighte*  configurations 
pOI 13  N80  15155 

EHLERB.  F  E 

Application  of  a  finite  difference  method  to  the  analysis 
of  transonic  flow  over  oscillating  airfoils  and  wings 

P001 2  N7  7  31090 

EHRENBERGER.  W 

Analytical  software  verification  p0203  N80  19552 

EICK.  W  K 

The  ntermittent  ief  for  supersonu  conditions  increased 
with  passage  to  operating  m  a  ramjet  A  tow  cost 
engine  p0075  N77  27 1 30 

EICKMANN.  K  E 

Preliminary  results  of  USAF  experience  with  engine 
monitO'inq  and  diagnostics  p0080  N77  33199 

EIGTON.  D  R 

Sn me  aspect?  n(  variable  rye'*  propulsion  systems 

p0074  N77  221  14 

EIBENBERG.  R  L 

ITIOS  system  overy.ew  p0056  N80  10180 


f  ISWf  RTH.  J  C 

Effects  of  film  injection  on  peiformence  of  a  cooled 
turbine  P0087  N78  21 147 

EL  ATTAR.  M  A.  R  A 

An  application  for  variable  inlet  guide  vanes  in  distortion 
suppression  p0076  N77  22 1 34 

ELEUAV.  R. 

A  study  of  ionospheric  content  and  scintillations  received 
Irom  ATS  6  signals  at  Lannion  p0141  N79  18117 

ELKINS.  T  J 

Recent  advances  in  HF  propagation  simulation 

P0181  N80  19392 

ELUB.  B 

Fibre  optics  for  defence  applications  in  the  UK 

P0271  N78  18806 

ILUS.  F 

Non  obtrusive  detection  of  transition  region  using  an 
mfra  red  camera  PG190  N78  14344 

ELUS.  J  P 

Biochemical  indices  of  stress  Biochemical  aspects  of 
1  he  stress  response  p024?  N80  15812 

ELLISON.  E  Q 

Stramzange  partitioning  >n  cyclic  creep  of  e  1  Cr  Mo  V 
steel  P0209  N79  10492 

ELLOZY.  H  A 

Techniques  foi  microprogram  validation 

p0007  N77  25064 

ELROO.  C  W 

Factors  associated  with  rub  tolerance  of  compressor  tip 
seals  P0090  N79  1 1069 

EUEAR.  A. 

A  description  of  the  recent  neuropsychological  selection 
of  pilots  lor  land  forces  light  aircraft  p0229  N79  19633 

EMAAA  SHABAIK.  H.  E 

Alternate  constellations  for  the  global  positioning  sys 
tern  p0056  N80  10177 

ENDERS.  J  H. 

Aviation  safety  and  operation  problems  research  and 
technology  p0044  N77  19041 

ENGELS.  P  D 

A  channel  simulator  for  L  Band  satellite  mobile  com 
mumcations  pOI  73  N79  31479 

EPPES.  T  A. 

A  two  kilometer  optical  fiber  digital  transmission  system 
for  field  use  at  20  Mb/s  p0272  N78  16814 

EPBZTEIN.  B 

Recent  progress  and  future  performances  of  miliimete' 
wave  BWO  s  p0152  N79  23297 

ERICBON.  L  F 

Scaling  problems  in  dynamic  tests  of  aircraft  like  configur 
ations  p0039  N78  2205  7 

f  AJC880N  L  E 

Quasi  steady  and  transient  dynamic  stall  characteristics 
p0005  N77  20013 

Effect  of  flow  separation  vortices  on  aircraft  unsteady 
aerodynamics  p0102  N79  1 5084 

Technical  evaluation  report  on  the  Fluid  Dynamics  Panel 
Symposium  on  Dynamic  Stability  parameters 
[AGARD  AR  137]  p0105  N79  23981 

A  summary  of  AGARD  FOP  meeting  on  dynamic  stability 
parameters  pOiOB  N79  30220 

EAKELENS.  U  J 

A  flight  simulation  investigation  on  the  feasibility  of  curved 
approaches  under  MLS  guidance  p0265  N80  19844 

ERNST.  B  F 

UHF  OF  triangulanon  system  for  control  and  guidance 
of  mifitary  aircraft  p0050  N78  21077 

ERNST.  R  C. 

Low  frequency  combustion  instability  in  augmentors 

p0086  N78-21 138 

ERN8TING.  J 

An  advanced  oxygen  system  for  future  combat  aircraft 
p0233  N80  14680 

Maintenance  of  an  operations  while  under  attack  with 
chemical  agents 

(AGARO  CF»  264  SUPPl)  p0255  N80  14728 

Maintenance  of  au  operations  while  under  attack  with 

chemical  agents  IU) 

[AGARD  CP  264)  p0289  X80  72341 

E8CH.  H 

Bodies  p004  1  N79  23054 

E1CH.  P. 

Direct  side  force  and  drag  control  with  the  aid  of  pylon 

split  flaps  p0 114  N80  15163 

ETLICHER.  8 

New  high  power  microwave  sources  in  the  millimefrir 
range  pOI 52  N79  23299 

EVANS.  D  A 

Disorientation  in  Royal  Naval  helicopter  pilots 

p0230  N79  19648 

EVANS.  G  I. 

The  Supp.ession  ol  combustion  instability  by  particulate 
damping  in  smokeless  solid  propellant  motors 

j-0127  N80  10307 

EVANS.  J  H 

A  failure  criterion  fo«  human  vertebral  cancellous  hone 
p0243  N79  31912 

EVANS.  J  M 

F'eq.iency  response  of  cardiovascular  regulation  in 
ranmes  to  sinusoidal  acceleratiori  at  frequencies  below  1 
H?  (basis  for  btodvnamic  mode'ingi  p0244  N79  31915 

EVERBOLE.  W  L 

Spectral  anatyS's  using  the  CCD  Chirp  2  t'ansfo-m 

1.0137  N78  31313 

6VRARO.  t 

Statistical  analysis  of  Hie  iiat'ioiogy  of  an  traffic  <ontto> 
-adar  operators  Their  relationship  to  wo’k  related  stress 
ji0223  N77  20737 


Comparative  study  of  regulations  on  standards  of  medical 
fitness  for  flying  dunes  in  nine  air  forces  covering  seven 
NATO  countries 

| AGARD  AG  213<ENG»J  p0235  N78  15686 

Problems  related  to  medical  <  utena  for  the  selection  of 
military  navigation  personnel  p0233  N80  14679 

EWALD.  B 

Sectional  loads  technique  Part  1  Test  technique  Part 
2  Test  results  p0002  N77  19992 

EWING.  C  L 

Medical  qualification  procedures  for  hazardous  duty 
aeromedieaf  research  p0237  N79  1 1695 

Mult  is » is  dynamic  response  of  the  human  head  and  neck 
to  impact  acceleration  p0243  N 79  31906 

Transient  intraventricular  conduction  defects  observed 
during  experimental  impact  in  human  subjects 

p0243  N79  31907 
Potential  relationship  between  human  central  nervous 
system  injury  and  impact  forces  based  on  pnmete  studies 
p0245  N79  31919 


F 

FABEB.  B 

A  simple  criterion  to  distinguish  between  point  and 
integral  performance  problems  and  its  use  to  simplify  flight 
profile  optimizations  p0017  N78  26076 

FABEB.  J  M 

Use  of  Inspiratory  Minute  Volumes  in  evaluation  of  rotary 
and  fixed  wing  pilot  workload  p0252  N78  31754 

Left  Anterior  Hemiblock  i  LAH)  Diagnosis  and  aeromedi 
calr.sk  P0240  N79  11715 

FABAIZtO  W  A. 

Monitor  stations  p0055  N80  1 0 1 65 

FACCA.  0 

Military  engine  deterioration  in  service  connected  with 
life  cycle  costs  p0078  N77  33183 

FACEY.  J  A 

Venable  cycle  engines  for  V/STOL  fighters 

P0074  N77-221 17 

FACHE.  M 

New  hyperfrequency  emission  plug  in  unit  reception 
for  millimeter  radar  waves  p01S5  N77  22353 

FAIRCHILD.  R  J 

Pioject  WAVELL  p0287  N79  26001 

FALCIAI.  R 

Dispersion  evaluation  m  multimode  fibers  by  numerical 
technique  Application  to  ring  shaped  and  giaded  index 
with  a  central  d.p  p0274  N78  16832 

FALLON.  P.  F 

US  aircrew  chemical  defense  assemblies 

p0256  N80  14736 

FANNIN.  E  R 

ton  vfljxrr  deposited  aluminum  coatmgs  to'  improved 
corrosion  protection  p0146  N79  23241 

FANNING.  A.  E 

Advance  nozzle  technology  p0067  N 78-301 1 1 

FARMER.  M  G 

Demonstration  of  aircraft  wing,  store  flutter  suppression 
systems  p0099  N78  31  128 

FARRE.  J 

Modelization  of  metal  insulating  semiconductor  devices 
on  CgHgTe  application  to  a  char  »  transfer  device  for 

infrared  imagery  p0136  N78  31301 

FARRELL.  P.  G 

Digital  communications  using  soft  decision  detection 
techniques  pOl72  N79-31470 

FARRINGTON.  J  G 

An  optical  fibre  multi  terminal  data  system  for  aircraft 
p0276  N 78  16849 

FABEL  H. 

Numerical  simulation  studies  of  transition  phenomena 
m  incompressible  two-dimensional  flows 

p0188  N78  14329 

FAVIER.  D 

The  dynamic  How  on  a  wing  profile  m  the  movement 
of  a  screen  The  influence  of  oscillation  parameters 

P0039  N78  22061 

FAZIl  U 

Digital  Signal  processing  technique?  m  a  monopulse 
tracking  radar  p0032  N80  14035 

FEDER.  E.  I. 

Military  adaption  of  a  commercial  VOR  l  LS  airborne  radio 
with  a  reliability  improvement  wananty 

P0201  N80  19640 

FEHLHABER.  L 

Effects  of  nocturnal  ground  based  temperature  inversion 
layers  on  line  of  S'gbt  radio  links  p0l60  N7  7  32386 

FEILEMEN.  P  G 

Design  and  test  experience  with  a  triply  redundant  digital 
fly  by  wire  control  system  p0009  N77  25076 

FEISEN.  L  B 

Ground  wave  propagat'on  m  the  j  esence  of  smooth 
hills  and  depressions  p0160  N77  32  384 

Beam  evolution  along  g  multimode  optical  fiber 

•i02  7 1  N78  16809 

High  frequency  signal  propagation  and  scattering  m 
guiding  channels  p0176  N80  19351 

Hybnd  ray  niode  formulation  of  troposphere  p'ooaga 
lion  pOIBO  N80  19382 

FENWICK.  R  B  * 

Real  time  adaptive  HF  frequency  management 

ji0 1 80  N80  19376 

FEBGUBON.  J  G 

Use  of  coatings  m  turbomarhinery  gas  paih  seals 

pO  )89  N79  11058 

FERLET.  G 

Ttie  equipment  system  «•  m  an  antitank  helicopter 

at  n.ght  j-0107  N 79  3021  1 


FERNHOLZ.  H.  H 


PERSONAL  AUTHOR  INDEX 


FERNHOLZ.  H  M 

A  critical  compilation  of  compressible  turbulent  boundary 
layer  data 

(AGARD  AG  22 3|  pOI  17  N77  33220 

FERRARIS.  G 

The  analysis  ol  engine  vibrations  p0092  N79  27 ISO 

ferri.  a 

Selected  papers  on  advanced  design  of  an  vehicles 
(AGARD  AG  226)  p00l2  N78  10005 

Possibilities  and  goils  for  the  future  SST 
|AIAA  PAPER  75  254)  p0012  N78  1  0006 

Review  of  problems  in  application  of  supersonic  combus 
bon  pOOl 2  N78  10007 

A  critical  review  of  heterogeneous  mixing  problems 

pOO 1 2  N78  10008 
Analysis  of  Hu  J  dynamics  of  supersonic  combustion 
process  controlled  by  mixing  p0013  N78  10009 

Effects  of  lengthwise  lift  distribution  on  sonic  boom  of 
SST  configurations  p0013  N78  10010 

P tactical  aspects  of  sonic  boom  problems 
1 1  CAS  PAPER  70  23)  p0013  N78  1001  1 

Sonic  boom  analysis  for  high  altitude  flight  at  high  Mach 
number 

(AIAA  PAPER  73  1034|  p0013  N78  10012 

Better  marks  on  pollution  for  the  SST 

pOOl 3  N78  10013 
The  ier  engine  design  that  can  drastically  reduce  oxides 
of  nitrogen 

lAIAA  PAPER  74  160)  p0013  N78  10014 

The  problem  of  pollution  for  the  SST 
(ICAS  PAPER  74  29)  p0013  N78  10015 

FEUERLEIN.  W 

Diagnosis  of  Alcoholism  The  Munich  Alcoholism  Test 
IMATI  p023S  N78  17662 

FIODES.  S  P. 

St  rake  induced  separation  from  the  leading  edges  of 
wings  of  moderate  sweep  p0025  N79-220Q2 

FIELDS.  C 

Aviation  training  using  video  disk  technology 

p0262  N80  1 9828 

FINLEY.  P  J 

A  critical  compilation  of  compressible  turbulent  boundary 
layer  data 

(AGARO  AG  223)  pOI 17  N77  33220 

FINSON.  M.  L 

On  the  application  of  second-order  closure  models  to 
boundary  layer  transition  p0l89  N78  14338 

FISCHER.  J  A 

Distinguishing  borderline  hypertensives  from  normotens 
ives  A  clinical  study  of  300  aircrewmen 

p0237  N79-11699 

FISCHER.  K  E 

Atmospheric  influences  on  the  millimeter  and  submillime 
ter  wave  propagation  p0153  N79  23303 

FISHER.  J  R. 

Reproducibility  of  human  cardiovascular  responses  to 
orthostatic  stress  p0240  N79- 11720 

FISHER.  M  J. 

Jet  noise  pOOOl  N77  18997 

FITZGlBBON.  G.  M. 

Coronary  atherosclerosis  and  fitness  for  flying 

p0239  N79  11711 

FITZMAURICE.  M  W. 

A  laser  profilometet  for  digital  terrain  mapping 

pOI 79  N80  19389 

FLAPPER.  J  A. 

L  1011  flight  control  system  p0009  N77  25077 

FLATHE.  H. 

Review  paper  Determination  of  the  earths  resistivity 
by  surface  measurements  p0160  N77-32379 

FLEETER.  S. 

Aerodynamic  phenomena  m  an  oscillating  transonic  MCA 
airfoil  cascade  including  loading  effects 

p0040  N78  22066 
The  unsteady  aerodynamics  of  a  cascade  in  translation 
p0095  N79-27180 

FldESKES.  W 

Automatic  track  initiation  for  a  phased  array  radar  using 
a  clutter  map  p0169  N79  30464 

FLETCHER.  B.  G. 

Development  of  aiding  GPS/strapdown  martial  navige 
tion  system  p0032  N80  1 403 1 

FLETCHER.  R  B. 

The  variable  geometry  combustor  p0076  N77-22139 

FLFURV.  R 

The  influence  of  ionospheric  models  on  calculations  of 
decamatric  wave  propagation  p0181  N80  19383 

FUON,  A. 

Analysis  of  tha  intervention  of  the  human  factor  as  a 
principal  cause  or  influence  in  accidents  of  Mirage  aircraft 
in  the  Belgian  Air  Force  p0254  N79  31945 

FLOM.  M  C. 

Influence  of  socially  used  drugs  on  vision  and  vision 
performance  p0235  N78  1  7663 

FLORIN.  M 

Propellant  igniter  development  pro. dams 

pOI 25  N8010289 

FLOWER.  J  W 

Unsteady  aerodynamics  of  oscillating  containers  and 
application  to  the  problem  of  dynamic  s’tbility  of  helicopter 
underslung  loads  pOlOO  N79  15073 

FLUE  SB.  H.  J. 

Calculation  of  extinction  and  scattering  in  the  wavelength 
range  0  25  to  15  microns  by  hydrometeors  and  for  general 
German  weather  situations  p0143  N79  18129 

A  computer  model  describing  atmospheric  propagation 
of  microwaves  from  1  to  300  GH /  including  detailed 
atmospheric  conditions  and  comparison  with  experimental 
data  pOM5  N79  18141 


FLUX.  R 

Auditory  communication  and  workload 

p0252  N78  31749 

FOLEY.  0 

A  comparison  of  the  calculated  and  measured  daytime 
propagation  characteristics  of  the  OMEGA  Trinidad  bans 
missions  p0049  N7  7  22085 

FOLKE8SON.  K. 

JA  37  Digital  Automatic  Flight  Control  System  IDA 
FCSI  p0009  N77  25075 

FONG.  T  T 

Hughes  IMPATT  device  work  above  100  GHz 

p0149  N79  23276 

FONNUM.  F 

The  effect  of  locally  applied  orgenophosphates  on  mios>s 
and  acetylcholinesterase  adaptation  to  chronic  treatment 
p0256  N80  14731 

FORBES.  J.  M 

Spatial -temporal  development  of  molecular  releases 
capable  of  creating  large  scale  F  region  holes 

p02 16  N7 7  1 9544 

FOREST.  A  E 

Engineering  predictions  of  transitional  boundary  layers 
p01B9  N78  14337 

FORM.  P. 

Multipath  propagation  measurement  by  Doppler  techm 
que  p0173  N79  31478 

FORNASTER.  L 

A  survey  of  recent  high  angle  of  attack,  wind  tunnel 
testing  al  Aentalia  p0030  N79  22034 

FORNEY.  D.  M. 

Tha  economic  implications  of  NDE  Opportunities  and 
payoff  p0195  N7$  26463 

FOSS.  R.  L 

fuel  conservative  subsonic  transport 

pOI 05  N 79  16874 

FOSS.  W.  E  .  JR. 

Assessment  of  variable-cycle  engines  for  supersonic 
transports  p0075  N77-22121 

F0UEILLAS8AR.  j.  m 

Small  turbines  Experiences  with  disk  ruptures 

p0093  N79  27163 

FOX.  H. 

Analysis  of  fluid  dynamics  of  supersonic  combustion 
process  controlled  by  mixing  p0013  N70  1OOO9 

FRANCIS.  M  S. 

Dynamic  loading  on  an  airfoil  due  to  a  growing  separated 
region  p0006  N7 7  20015 

FRANCOIS.  J. 

Adapting  a  turbine  engine  test  stand  for  high  temperature 
research  p0084  N78  21124 

FRANKE.  H.  M 

Remarks  on  simulation  Objectives/ areas  of  use/ 
possibilities/ limitations  An  overview  p0260  N80  19812 

FRANZ.  H.  P. 

Sectional  loads  technique  Part  1  Test  technique  Part 
2  Test  results  p0002  N77  19992 

FRARY.  D.  J 

Control  of  missile  airframes  p0108  N79-30222 

FRASER.  D.  C. 

A  fault  tolerant  architecture  approach  to  avionics 

reliability  improvement  p0200  N80  19533 

FRAYN.  H.  C. 

An  experimental  optical-fiber  link  for  the  command  and 
control  sysem  280  p0272  N7B-16812 

FRECHE.  J  C 

Progress  in  advanced  high  temperature  turbine  materials, 
coatings,  and  technology  p0084  N78  21122 

FREEDMAN.  J  E. 

Use  of  simulation  in  the  evaluation  of  the  IFFN  process 
P0262  N80  19833 

FREMOUW.  E.  J. 

A  signal -statistical  and  morphological  model  of  ionosp 
henc  scintillation  p0142  N79  18119 

FREY.  G. 

Rescue  helicopters  m  primary  and  secondary  missions 
p0225  N79  19606 

FRIED.  J.  B. 

Computer  mechanisms  for  industry  s  information  tians 
far  p0282  N79-20917 

FRIEDEL  H. 

Analysis  of  error  sources  m  predicted  flight  perform 
ance  p0019  N78  26087 

FRIEDMAN.  M. 

Comparison  of  plasma  and  urinary  steroids  in  men  with 
type  A  and  type  8  behavior  patterns  p0238  N?9  1 1704 

FRISCH.  G.  D. 

A  human  body  and  crew  station  modelling  system  for 
motion  studies  p0245  N79  31922 

FRISINA.  J.  H 

Dynamic  simulation  of  a  multi  sensor  communication  and 
navigation  system  p0024  N79  20026 

FRUEHAUF.  H  H. 

Three-dimensional  flow  in  highly  loaded  annular  cascades 
with  zero  secondary  vorticity  p0082  N78-1 1 102 

FRY.  O.  £ 

Aircraft  nde -bumpiness  and  the  design  of  ride  smoothing 
systems  p0014  N78  26053 

FUCHS.  H.  V 

Basic  aerodynamic  noise  theory  pOOOl  N77  18996 

Aeroacoustic  measuring  techniques  m  or  outside  tor 

bulent  flows  p0270  N80  14876 

FUCHS.  R.  J. 

The  prediction  of  the  existence  or  nonexistence  of 
coronary  artery  disease  using  routine  clinical  laboratory 
measurement  p0238  N79  1 1 703 

FUCHSER.  T.  O. 

Texes  instruments  phase  1  GPS  user  equipment 

p0055  N80  10169 

FUNG.  A.  K. 

A  scatter  model  for  leafy  vegetation  p0 165  N79  10315 


FUNG.  K  V 

Unsteady  transonic  flow  computations 

1.0037  N7B  22043 


G 


GASELMAN.  I  J 

Computer  applications 

| AGARD  AR  100)  [>0266  N77  18760 

Techniques  for  data  handling  in  tactical  systems  2 
[AGARD  CP  251)  [>0285  N79  25977 

GASILLARD.  B 

Experimental  results  on  me  free  propagation  of  UHF 
waves  m  tunnels  pG  184  N80  19409 

GASILLARD.  R. 

Recent  progress  m  electromagnetic  processes  *n  the 
detection  of  heterogeneities  p0160  N7 7  32381 

GABSOIL  W. 

Model  simulation  of  target  characteristics  and  angage 
ment  situations  employing  millimeter  weve  radar  systems 
p0148  N79-23269 

GAERTNER.  X.  P. 

Human  engineering  evaluation  of  a  cockpit  display/ input 
device  using  a  touch  sensitive  screen  p00t4  N78  26066 

GAILLAC.  J  P. 

A  review  of  techniques  for  the  thermal  protection  of  the 
walls  of  the  combustion  chamber  and  reheating  ducts  of 
turboreactors  p0065  N78  21 134 

G  A  LASSO.  A. 

Ram  turbojet  engine  for  long  range  high  terminal  speed 
missions  pOO 7 6  N77-22132 

GALATf,  Q 

A  real-time  FFT  processor  for  radar  p0156  N77-22357 


GALBRAITH.  T.  J 

Nonlinear  parameter  identification  and  its  application  to 
transport  aircraft  pOtOI  N79-1507B 

GALE.  D.  J. 

Leaky  coaxial  cables  for  obstacle  detection  and  comm 
uous  access  guided  communications  p0183  N80-194Q7 

QALFETTI.  L 

Ignition  and  axtmction  of  solid  .ccket  propellants 

p0124  N80  10285 

GALLAGHER.  J.  J. 

Concepts  and  techniques  in  the  utilization  of  millimeter 
and  submillimeter  waves  pOI 50  N79-23285 

GALLAGHER.  J.  T. 

Flight  control  system  design  for  nde  qualities  of  highly 
maneuverable  fighter  aircraft  p0<)14  N 7 8- 26054 

GALLAGHER.  R.  D 

A  technique  for  predicting  external  stora  aerodynamic 
loads  P0003  N77  19995 

GALLANT.  D. 

A  high  psrformance  CCD  Linear  Imaging  Array 

p0137  N78  31310 

GALtf  TtSSQMCAU.  J.  R 

The  psycho -pathology  of  the  student  pilot  and  medico 
psychological  monitoring  in  the  flying  school 
(AGARD  AG  227)  p0249  N77  3 1  783 

GALLENBERQER.  R.  J. 

A  two  kilometer  optical  fiber  digital  transmission  system 
for  field  use  at  20  Mb/s  p0272  N78  16814 

GALLOWAY.  D.  F 

Technology  transfer  for  manufacturing  industries 

P0282  N79  20918 

GALLUS.  H  E. 

Secondary  flows  and  annulus  wall  boundary  layers  m 
axial-flow  compressor  and  turbine  stages 

p0080  N78-1 1087 

GALMICHE.  P. 

Protection  of  cooled  blades  of  complex  internal  struc- 
ture  p0086  N78-21 141 

G ALVES.  J.  P. 

Reliability  of  high  brightness  CRTs  for  airborne  displays 
p0202  N80  19543 

GANGS L  E.  C. 

Time  division  multiplexed  data  bus  integration  techni¬ 
ques  0OOO8  N77-2S07 1 

GANY.  A. 

Aluminum  combustion  under  rocket  motor  conditions 
P0125  N80  10294 

GANZER.  U. 

On  the  lee  side  flow  over  delta  wings  at  high  angle  of 
attack  P0027  N79-22016 

GARCIA.  D  H. 

A  review  of  the  Naval  Research  Laboratory  program  in 
atmospheric  measurements  and  application  to  modeling 
1  Precision  atmospheric  transmission  measurements  and 

model  comparisons  p0143  N79-18131 

GARCIA.  M 

Moderation  of  metal  insulating  semiconductor  devices 
on  CgHgTe  application  to  a  charge  transfer  device  foi 

infrared  imagery  p0136  N78-31 301 

GARNER.  H.  C. 

A  practical  framework  for  the  evaluation  of  oscillatory 
aerodynamic  loading  on  wings  in  supercntical  flow 

pOOl 1  N77  31089 

Comments  on  the  State  of  the  art  of  transonic  unsteady 
aerodynamics  p004  N78  28118 

GARRETT.  C 

Feasibility  of  designing  millimeter  planet  antenna  arrays 
p0151  N79  23292 


GARRETT.  S.  E. 


Heat  transfer  to  a  PVD  rotor  blade  at  high  subsonic 
passage  throat  Mach  numbers  p0067  N7B  21 150 

GARRISON.  J.  R. 

The  Bell  Model  222  p0064  N 78  19138 

GARTNER.  W.  B. 


Concepts  of  workload  p02S7  N80- 14740 

Concepts  of  fatigue  p0257  N80  14  74  1 


PERSONAL  AUTHOR  INDEX 


G0URVE2,  P. 


OAVA.  P.  H.  V 

Concerning  individual  equipment  ‘01  fight#'  pilot*  in  the 
An  Force  p0256  N80  14735 

QA8T1BOIS.  P 

Anti  NO*  combustion  chimb*i  with  variable  aerodynamic 
flow  for  a  turbo  tat  angina  p0076  N77  22137 

OASTf  R.  M 

Sanaa  representation  of  the  eigenvalues  of  the  Otr 
Sommerteld  equation  p01B7  N78  14318 

QAT2CN.  •  9. 

Multi  rniiiwn  usaa  for  prop  Ian  propulsion 

p0075  N77  22127 

GAUDRIOT.  L 

Report  on  the  uta  of  abatement  technique*  fo»  problems 
related  to  vibrations  and  noise  p02  14  N80  19583 

GAUTIER.  H. 

Convolution  and  correlation  memory  bv  mean*  of  *urf*ca 
acoustic  wave  devices  p0135  N78  31297 

Reading  and  acoustic  processing  of  optical  images 

pOI 36  N 78  31304 

OAVIQUO.  J 

Some  measurements  m  the  transitional  supersonic  wake 
of  a  transverse  circular  cylinder  with  emphasis  on  the  effect 
of  external  noise  p©!88  N78  14330 

GAY.  4 

Experimental  solutions  of  acoustic  fatigue  problems 

p0207  N77-22S72 

GAYIT.  J  F 

Mrcrostructure  of  cloud  glaciation  p0020  N79  10004 

GAZAN  A.  L  S 

Features  of  unsteady  flows  over  a>rfo«ls 

p0038  N78  22054 

GAZAN  HI  8  C 

Random  propagation  and  random  scattering 

p0269  N80  14871 

Underwaiei  acoustic  problems  p0269  N80  14872 

GElER.  W 

Proof  load  testing  on  300  M  steel  p0206  N 7 7  22566 

GEIGER.  R  K 

Remote  sensing  m  ocean  surveillance  Piomises 
problems  and  perspectives  p0218N78  19588 

GEI88UER.  W 

Calculation  of  unsteady  airloads  on  oscillating  three 
dimensional  wings  and  bodies  p0036  N78  22038 

GELLE  R.  M 

The  atmospheric  scatter  channel  for  optical  commumca 
tions  over  the  horizon  p0164  N79  10309 

GELZINIC.  P 

Operation  of  SAW  reftoctive  a"ay  pulse  compressors  m 
a  high  performance  'add'  with  minus  0  4  meter  range 
resolution  p0137  N78  31315 

GENII  VS.  E 

Application  of  the  OHP  metallic  felts  to  turbomechme 
seals  P0089  N79  11060 

GENNIR.  R 

Solid  state  microwave  amplifiers  and  locked  oscillators 
for  coherent  radar  transmitters  pOISS  N77  22347 

GENUIST.  J 

lateral  beam  radar  utilising  a  synthetic  antenna 

pOI 56  N77  22363 
Sideways  Looking  Radar  (SLR)  using  a  synthetic  aerial 
p02 1 8  N78  19595 

GEORGES.  J  F 

Safety  analysis  of  the  flight  control  of  Me'cure  aircraft 
p0044  N77  19039 

GEORGI  M. 

Dynamic  damping  investigations  on  composites 

p02 14  N80  19581 

GERA.  4 

Design  and  test  experience  with  a  triply  redundant  digital 
fly  by  wire  control  system  p0009  N77  25076 

GCRHARDT.  L  A. 

State  of  the  art  m  digital  signal  processing  with  applica 
nons  to  multiple  access  systems  p0174  N79  31407 

GERMAIN.  G 

The  integrity  of  onboard  com  purer  programs  A  s  Olu 
lion  P0031  N80  14028 

GERSHON.  I  4 

Trends  of  future  turbine  life  predict<o<  Time  phase 
automated  analysis  and  test  verification 

P0086  N78  21 143 

QERSTEIN.  M 

Propulsion  and  energetics  panel  Working  Group  1 1  on 
aircraft  fire  safety  Volume  2  Mam  report 
(AGARD  AR  132  VOL  2|  p0046  N80  19047 

GERSTEN.  K 

On  the  effect  of  wmg  wake  on  tail  characteristics 

pOI 16  N80  15174 

GHI22I.  U 

Local  flame  temperature  measurements  by  radiative 

methods  p0088  N78  2 1 1 53 

G1AUORENZI.  T  G 

Single  mode  fiber  optrcs  and  integrated  optics  for  use 
m  optical  communications  p0273  N78  16818 

GIANNINI.  R  4 

J1IDS  expendable/low  cost  terminal  development 

P0057  NBO  10187 

GIARDINA.  C  R 

New  techniques  for  low  cost  strapdown  medial  sys 

terns  pOOSO  N78  21073 

GIAVOTTO.  V 

Damping  problems  m  acoustic  fatigue 

p02 1 4  N80  19580 

GIBSON.  4  C 

Flying  qualities  and  the  fly  by  wue  aeroplane 

pOI  10  N79  30238 

G1ERHART,  G  0 

Aerospace  propagation  predict. on  capabilities  associated 
with  the  IF  7  7  model  t>0i45  N79  18143 

GILBERT.  G  A 

Civil  applications  of  NAVSTAR  C,p$p0056  N80  10175 


GILBERT.  N  8. 

Medical  qualification  procedures  for  hazardous  duty 
aeromedtcal  research  p0237  N79  1 1685 

GILBERT.  W  P 

Use  of  piloted  simulation  for  studies  of  fighter  departure/ 
spin  susceptibility  pOI 20  N79  15999 

Control  considerations  tor  CCV  fighters  et  high  angles 

of  attack  pO1 14  N80  16160 

GILBERT.  W  R 

Results  of  piloted  simulator  studies  of  fighter  aircraft  at 
high  angles  of  attack  p0103  N79  15093 

GILIWICZ.  A  E 

Assessment  of  the  benefits  of  aircraft  crashworthiness 
p0232  N79  19657 

GILL.  F.  R 

Engineering  of  control  systems  and  implications  on 
control  law  design  p0097  N77  26163 

GILL.  R  B 

Injection  leser  sources  for  fiber  Optic  communications 

p0275  N78  16643 

GILLESPIE.  O  P. 

The  boet  that  is  s  raft  p0226  N79  19613 

GILLINGHAM.  K  K. 

Effect  of  age  on  relaxed  •  G  sub  i  tolerance  of  aircrew 
men  p0240  N79  1  1 7 19 

Mathematical  modeling  of  artenal  oxygen  saturation  and 
eye  level  blood  pressure  during  ■  G  sub  Z  stress 

p0244  N79  31916 

GILLON.  4 

A  method  for  designing  multiprocessor  architectures  for 
avionics  functions  p0030  N80  1 402 1 

GILOf.  M  0 

Effects  of  nocturnal  ground  based  temperature  inversion 
layers  on  line  of -sight  radio  links  p0160  N77  32386 

Diffraction  phenomena  during  multipath  fading 

pOI 79  NBO  19371 

GINORE.  M 

Use  of  pseudo  orthogonal  codes  in  random  multipath 
channels  p0167  N79  10331 

GfORGIERI.  L 

Military  engine  deterioration  m  service  connected  with 
life  cycle  costs  p0078  N77  33183 

Testing  simulation  of  damages  occurred  m  service 

p0079  N77  33194 

GIRARD.  4  M 

Impacts  of  technologic  se«‘Cted  on  the  reliability  and 
operational  availability  -  •  eq  pments  Cost  considera 
tons  P0201  N80  19536 

GIRAUD.  M 

impacts  of  technologies  selected  on  the  reliability  and 
operational  availability  of  equipments  Cost  considera 
nons  p0201  N80  19536 

G4ESSING.  D  T 

Target  detection  and  identification  methods  based  on 
radio  and  optical  waves  p0162  N78  23330 

Scattering  mechanisms  and  channel  characterisation  in 
relation  to  b/oad  band  radio  communication  systems 

pOt 63  N79  10300 

GLAOO.  B  P. 

Descriptive  cataloging  p0281  N79  13928 

GLAIBTER.  D  H 

A  catalogue  of  current  impact  devices  A  working  group 
report 

(AGARD  R  658)  p0194  N78  1 2426 

GLAM  AN  B  R 

Working  with  technology  Distributed  processing 

standards  for  the  eighties  p0287  N79  25998 

GLAM1CHE.  P. 

Protection  of  cooled  blades  of  complex  internal  struc 
ture 

(NASA  TM  75217)  p0083  N78  12086 

GLASER.  F  C. 

Variable  cycle  engines  for  V/STQL  fighters 

p0074  N77  22117 

GLA2ER.  B  G 

GPS  receiver  operation  p0055  NBO  10170 

GLICK.  D  D 

Visual  pockets  A  design  parameter  for  helicopter 
instrument  panels  p0230  N79- 1 964 1 

GUCKSTEIN.  I  S 

JTIDS  expendable/ low  cost  terminal  development 

C0057  N80  10107 

GUEMEROTH.  G 

Influence  of  the  refractive  index  profile  on  the  transmis 
sion  quality  of  gradient  index  optical  fibres 

p0274  N78  16830 

GLOVER.  R  0 

Design  and  test  experience  with  a  triply  redundant  digital 
fly  by  wire  control  system  p0009  N77  25076 

GLUECK,  0. 

On  the  effect  of  wmg  wake  on  tail  characteristics 

pOUS  N80  15174 

GLYNN.  D 

Secondary  flow  in  cascades  p0062  N78  1 1096 

GMELIN.  B 

DFVLR  rotorcraft  research  p0085  N78  19146 

GOAVEC.  A. 

A  description  of  the  recent  neuropsychological  selection 
of  pilots  for  land  forces  light  aircraft  p0229  N79  19633 

GOBIEN.  4  O 

Interaction  of  antenna  arrays  and  modems  m  tactical 
links  P0286  N79  25988 

GOBUTY.  D  E. 

TADRAP  A  computer  aided  technique  for  reducing 
aircrew  task  analysis  data  p0228  N79  19628 

GODARD.  8. 

Artificial  modification  of  the  air  nucrost rupture  inside 
cloudy  or  simply  moist  stratified  Iayersp02l5  N7  7  19535 

GOEDE  R  M 

Development  of  casually  evacuation  kit  foi  the  light 
nbse>vation  helicopter  iKiwal  p0226  N79  19616 


OOEHRE.  M 

Literature  mechanisms  Information  management  m 
industrial  organization*  p0282  N79  20916 

QOCLL  J.  I. 

Tasting  of  tensile  strength  of  opticsl  fiber  waveguides 
p0272  N7816810 

A  two  kilometer  optical  fiber  digital  transmission  system 
for  field  use  et  20  Mb/s  p027?  N78  16614 

QOCLilR,  W 

Tethered  RPV- rotorcraft  p0064  N78  19141 

GOERREf.  M.  P. 

Subjective  stress  assessment  a*  a  criterion  for  measuring 
tha  psychophysical  workload  on  pilots  p0251  N78  16632 

GOITER 8.  K  M. 

Psychological  selection  of  astronaut  scientists  Irsyload 
specialists)  p0223  N77  19742 

GOLD.  D 

Cost  end  design  advantages  derived  from  the  Standard 
electronic  modules  program  p0022  N79  200I2 

OOU).  R.  E 

Prediction  of  solar  energetic  particle  event  histones  using 
reel  time  particle  and  solar  wind  measurements 

p0142  N7918123 

GOLDBERG.  J 

Formal  methods  for  achieving  reliable  software 

P0202  N80  19549 

GOLOFEIN.  H  D 

Wideband  line  of  sight  channel  simulation  system 

pO 164  N79-1031 1 

GOLDMAN.  L  4 

Effect  of  endwali  cooling  on  secondary  flows  m  turbine 
stator  vanes  p0062  N78  1  1 098 

GOLDSTEIN.  M  E 

Supersonic  unstalled  flutter  p0095  N 79  27181 

GOLL0R,  P.  J. 

A  high  accurecy  flight  profile  determining  system 

pOO 3  3  N80  14042 

GOMEZ.  B  B 

A  modeling  program  for  the  prediction  of  aimosphenc 
effects  on  E  0  sensor  performance  p0144  N79- 18133 

GONZALEZ.  J 

New  methods  in  the  terminal  guidance  and  control  of 
tactical  missiles  p0122  N79  27228 

GOOOBLOOO.  G  E 

Comparison  of  international  flutter  requirements  and 
flutter  freedom  substantiation  of  light  aircraft  in  the  USA 
pOIII  N80  15142 

GOODING.  4  N 

Charge  coupled  devices  with  simplified  drive  require 
ments  pOJ35  N78  31299 

GOODMAN.  4  M 

Propagation  effects  observed  m  connection  with  NTS- 1 
observations  near  the  magnetic  equator 

p0047  N77-22073 

The  geomorphotogv  of  the  HF  breakthrough  phenom 
enon  pOIBI  N80  19385 

GOODWIN.  A.  R 

Reliable  semiconductor  lasers  for  wide  band  optical 
communication  systems  p0275  N78  16838 

GOOM.  M  K 

Visual  effects  of  helicopter  maneuvre  on  weapon  aiming 
performance  p0228  N79  19626 

GOOR4IAN.  P 

Unsteady  force  and  moment  alleviation  m  transonic 
flow  P0037  N78  22046 

GOOR4IAN.  P  M 

Efficient  solution  of  unsteady  transonic  flows  about 
airfoils  pOOl  1  N77-31087 

GORDON.  W.  E 

The  heating  experiment  at  Arecibo  p0215  N77- 19537 

GORGAS8.  B. 

Rescue  helicopters  m  primary  and  secondary  missions 
P0225  N79  19606 

GORMONT.  R  F 

The  US  Army  UTTAS  and  AAH  programs 

P0063  N78  19131 

GOTT.  B. 

Graphical  NC  systems  as  a  basis  for  progress  towards 
the  integration  of  design  planning  and  machining 

p0266  N79  20761 

GOTT.  C.  O 

A  review  of  the  Naval  Research  Laboratory  program  m 
atmospheric  measurements  and  application  to  modeling 
1  Precision  atmospheric  transmission  measurements  and 
model  comparisons  p0143  N79  18131 

GOTT.  G.  F 

An  experimental  evaluation  of  interleaved  block  coding 
m  aeronautical  HF  channets  p0172  N79-31467 

GOTTLIEB.  M 

Giga  Herw  modulators  using  bulk  acousto-optic  inte'ac 
tions  m  thin  film  waveguides  p0273  N78- 16820 

GOTWOLS.  B  L 

IPS  activity  obsened  as  a  precursor  of  sol  if  induced 
terrestrial  activity  o0T42  N79  18124 

GOTZMER.  C 

New  bmdei  system  loi  composite  solid  propellants 

p0126  N80  10298 

GOUGAT.  P 

The  influence  of  a  periodic  wall  deformation  on  the 
development  of  natural  instabilities  leading  to  a  transition 
(>0 1 89  N7B  14333 

GOUGH.  M  W 

Troposcatte'  angle  diversity  >n  theory  and  practice 

P0166  N79  10328 

GOURVEZ.  P 

Calculating  the  MUF  m  the  presence  i»*  large  scale 
gradients  p0'40  N79  18109 

The  influence  of  ionospheric  models  on  calculations  of 
decametric  wave  propagation  j>018'  N80  ’9383 


l  79 


GOUTELARO.  C 


PERSONAL  AUTHOR  INDEX 


GOUTELARD.  C 

The  impoiiint*  of  diffusion  and  depot*’ >/at«on  of  «i*v  i 
romagnetic  waves  by  the  ground  in  problems  of  ret'Odiffu 
sion  pO'  6  I  N77  3239  ' 

Electromagnetic  sounding  IKhmaue  using  spectral  and 
spatial  sampling  of  'he  >eception  signals  application  to  the 
study  of  mhomoge'is-L.es  m  lonosphenc  plasma 

p01fl4  N79  103)2 
Application  of  bacVscattei  technique  to  lonosphenc  effort 
:trm  predictions  pO ) 64  N  79  JU31.-* 

Use  of  pseudo  orthogonal  codes  n»  random  multipath 
channels  p0167  N79  10331 

Modeling  the  atmosphere  m  problems  concerning  the 
management  of  Nf  transmission  networks 

pOMO  N79  18106 

2RARE.  W 

Icing  tests  of  a  small  gas  turbine  with  inertial  separation 
anti  icing  system  p002l  N79  100 '5 

GRAF.  0 

Radar  cross  section  analysis  and  target  imaging  from 
the  Doppler  information  in  the  radar  echo 

pOl 56  N77  22362 

GRAFTON,  S.  ■ 

Control  considerations  for  CCV  fighters  at  high  angles 
of  attack  p0114  N80  15160 

GRAHAM. 0  ft. 

A  historical  perspective  for  advance  m  flight  control 

systems  p0006  N7  7  25056 

GRAM  MULLER.  H 

Combined  acquisition  and  fine  synchronization  system 
for  spread  spectrum  receivers  using  a  tapped  delay  line 
correlator  p0l38  N78  31319 

GRANATSTEIN.  V  L 

Relativistic  electron  beam  interactions  for  generation  of 
high  power  millimeter  and  submillimeter  waves 

p0152  N79  23300 

GRANDOUUER,  D 

Forecasting  engine  lift  pO092  N79-27154 

GRANICRO.  J  A. 

New  devices  fur  digital  communications  m  avionics 

pOl 73  N79  31481 

GRASRO.  A. 

Some  theoretical  and  experimental  investigations  of 
stresses  and  vibrations  m  a  radial  flow  rotor 

p0093  N79  27158 

GRAUER  CARSTENSE N.  H 

An  investigation  of  the  quality  of  the  flow  generated  by 
three  types  of  wind  tunnel  ( Ludwieg  tube  Evans  clean  tunnel 
and  injector  driven  tunnel)  p0l20  N80  19138 

GRAY.  O  E 

High  efficiency  engine  Cycles  for  air  transport  fuel 
economy  p0075  N77  22126 

GRAY.  J 

UK  developments  m  scientific  and  technical  informa¬ 
tion  p02B0  N78  11887 

GRAYRIEL  A. 

Successful  transfer  of  adaptation  environments  in  navy 
flight  training  p0222  N77-19733 

long  term  pulmonary  function  patterns  m  the  aviator 

The  thousand  Aviator  study  p0239  N79- 1 1  708 

ORA2IANO.  R.  S 

Millimeter  wav  j  monopulse  track  radar 

pOl 59  N77  22380 

GREEN.  A.  E 

Ground  wave  propagation  m  the  presence  of  smooth 
hills  and  depressions  p0160  N77  12384 

GREEN.  O  T 

Ultrasonic  imaging  as  applied  to  non -destructive  testing 
of  rocket  propellants  pOl 28  N80  10313 

GREEN.  J.  E 

Difficulties  m  predicting  avionics  reliability 

P0199  N80  19521 

GREEN.  R. 

Auditory  communication  and  workload 

P0252  N78  31749 

GREEN.  R.  E..  JR. 

Non  destructive  methods  for  the  early  defection  of  fatigue 
damage  m  aircraft  components  p0198  N79  25417 

GREEN.  R.  0 

The  psychologist  m  aircraft  accident  investigation 

P02S4  N79  31946 

GREEN  WELL  R  A 

A  7  ALOFT  economic  analysis  end  EMI-EMP  test 
results  P0272  N78  16816 

GREQOIRE.  H.  G. 

Is  man  the  weakest  link)  p0251  N78-31746 

GREGORIOU.  G 

On  the  calculation  of  the  pressure  distribution  of  wing 
body  combinations  m  the  non  linear  angle  ot  attack  range 
p0004  N7  7  20004 

GREGORY.  P.  C 

Guidance  S»mulatron  Techniques  pOl22  N79  27229 
Testing  ot  missile  guidance  and  control  systems 

pOl 22  N79  27231 

GRELLMANN.  M  W 

YF  17  lull  scale  minimum  dreg  prediction 

P0019  N78  26091 

GRCNON.  R 

Study  of  a  supercritical  profile  with  oscillating  control 
surface  m  sub-  end  transonic  flows  p0037  N78  22041 
Unsteady  effects  of  a  control  surface  rn  two  dimensional. 
subsonic  and  transonic  flow  pOl  15  N80  15168 

GfttCft.  M 

Advanced  engine  design  concepts  end  their  influence 
on  the  performance  of  multi  role  combet  aircraft 

P0074  N77-221  16 
Venable  cycle  engine  fighter  aircraft  Advance  m 
performance  and  development  problems 

p006?  N7B  30109 


GRIFFIN  M  J 

fh*  biodynanii-  '•*(»•"*•  >><  tr>*  h,..n *“  bon  and 
applnaliun  !«>  steodaids  p024e  )>9.  9 

GRIFFITH!.  H  N 

Secondary  >*d*>  lor  •»*>»ld  yiiwml  rnoverneiti  mu’ »l O' 
<ny  pOl  69  Nf/  2  2J84 

GRORMAN.  J  ■ 

Charatlensiu.*  *«d  i  ombusho”  <>f  luiu’r  iiyd’ix  arbor- 

fuels  pOI3>  N 79  1JI96 

hn, .act  >.-*.*ururv  fuel  properties  on  eitcreh  engines  and 

fuel  v, stems  pOUl  N79  1J19> 

GROILf RON  G 

Basic  concepts  ut  iede>  data  processing  m  in#  ST  RIDA 
p0f70  N79  304  72 

GRORCH.  A  N 

A  selection  of  mirutomputei  systems  to>  bibliog’aphx 
applications  p0280  N78  22959 

Commercial  Data  Base  Management  System  iDBMSi 
software  m  laiger  minicomputer  configurations 

(>028 1  N7B  22965 

GROiRl.  M  0 

lOnospheriL  range  error  correction  in  precision  lid*' 
systems  by  adaptive  probing  ot  the  propagation  medium 
p0047  N77  22074 

Time  and  frequency  spread  m  meteor  burst  propagation 
paths  pOl 63  N79  10306 

GRORRIN.  J 

New  possibilities  ottered  by  a  radio  martial  hybrid 
guidance  system  digital  simulation  study 

p0264  N80  19836 

GRUA2.  D 

The  use  of  micruprocessors  m  civil  aviation  delayed  flap 
approach  system  p0265  N77  22829 

GRUENEWAL0.  H. 

The  future  of  primary  scientific  publications 

p02 78  N78  11078 

GRYSON.  P 

The  study  of  subsonic  end  supercritical  turbulent  flows 
by  ultra-shod  duration  visualization  p0039  N70-22O6O 

GUALT1ER0TTI.  T 

investigation  of  the  effect  of  free  fell  on  the  vestibular 
organ  and  of  its  post  flight  readaptation  as  part  of  the  shuttle 
program  A  contribution  to  bosic  vestibular  physiology  and 
to  the  problem  of  space  sickness  p0222  N77- 19732 

QUERNIGOU.  J 

Ignition  and  extinction  of  solid  propellents 

p0124  N80  10284 

GUGEL  E 

Net  shape  processing  of  non  oxide  ceramics 

p0147  N79  23250 

GUIRERT.  M 

Study  and  results  of  fiber  optics  transfer  functions 

P0274  N78  16327 

QUILLO.  J  L 

The  contribution  of  photoelasticity  measurement  to  the 
study  of  turbine  pads  p0092  N79-27152 

GUM.  D  R. 

Motion  and  force  cuing  requirements  end  techniques  for 
advanced  t8cticet  aircraft  simulation  pOl  19  N79  15991 

GUNDRY.  A  J. 

Human  factors  topics  m  flight  simulation  An  annotated 
bibliography 

(AGARO  R  656)  p0250  N77  30757 

GURMAN.  R  S. 

The  impact  of  a  multi  function  programmable  control 
display  unit  in  affecting  a  reduction  of  pitot  workload 

P0107  N79  30210 

GUSTAFSON.  R.  A. 

Some  observations  from  low  speed  cascade  fests 
concerning  side  wall  bo>  ndary  layer  suction 

p0082  N78  1 1101 

GUTTMAN.  A. 

A  review  of  the  Naval  Research  laboratory  program  in 
atmospheric  measurements  and  application  to  modeling 
1  Precision  atmospheric  transmission  measurements  and 
model  comparisons  p0143  N79  18131 


H 

HAAK.  V 

Distribution  of  electrical  resistivity  on  continental  areas 
p0161  N77  32390 

HAAKONSON.  N.  H. 

Between  incident  end  accident  p0255  N79-31953 

HAAS,  J.  E. 

The  status  of  small  cooled,  axial-flow  turbines 

p0084  N78  21123 

HARRAKEN.  L 

Cobalt  base  alloys  for  hoi  corrosion  protective  coatings 
p0086  N78  21142 

HAENEL  0. 

Discussion  of  edificial  fog  modification 

p02 15  N77  19534 

HAERENOEL  G 

Modification  of  ionized  media  by  chemical  substances 
A  review  of  physical  processes  p0216  N7 7  19543 

HAFER.  X. 

Wind  tunnel  testing  ot  dynamic  derivatives  in  West 
Germany  p0100  N7 9  15066 

HAFEZ.  M  M. 

Numerical  solution  of  the  unsteady  transonic  small 
disturbance  equations  p0012  N77-31091 

HAGEMEI8TER.  K 

Experience  with  a  one  stage  variable  geometry  axial 
turbine  p0077  N77  22143 

HAGO.  C.  L 

Direction  end  Doppler  characteristics  of  medium  and  tong 
path  HF  signals  within  the  night  time  sub-auroral  region 
p0l81  N60  19391 


HAHN  P 

fhe  o' i  bond  tabulation  ot  optimal  climbing  paths 

(.0018  N78  26078 

HAIOL.  G 

fxniauon  *<>d  analysis  technique  for  flutts-  tests 
.AGARO  R  6721  (>0105  N79  20137 

Dy«*n>K  environment*  end  test  Simulation  tor  qualifies 
lion  of  *>'c>afi  equipment  and  exiemel  stores 

(>0070  N80  19092 

HAfNAUT.  J 

fhe  influence  of  tobacco  f<om  a  medical  standpoint  on 
fiench  pilots  [>0235  N  78  17660 

HALDENWANO.  P 

New  high  powe’  mtuowave  sources  in  the  rmllimetnc 
enge  [>0152  N79  23299 

HAUV.  J  L 

The  use  of  mathematical  modeling  m  crashworthy 
helicopter  seating  systems  p0245  N79  31923 

HALFORD.  0  R 

Stramienga  partitioning  behavior  of  the  nickel  base 
super  alloys  Rene  80  end  IN  100  p0207  N79- 10480 

HAU.  A  D 

Helicopter  fatigue  evaluation  The  UK  approach 

P0069  N79  23076 

HALL  A  R 

Some  measurements  c  ignition  delay  end  neat  transfer 
with  pyrogen  igniters  p0125  N80- 10290 

HALL  J  A 

Motion  versus  visual  cue*  rn  ptloied  flight  simulation 

pOl 19  N79  15990 

HALL  P  R 

Feasibility  of  designing  millimeter  planer  antenna  arrays 
p0151  N79  23292 

HALLEY.  P  M 

Electromagnetic  properties  of  water  at  frequencies  below 
1000  GHz  ss  met  in  its  venous  forms  at  the  surface  ot 
the  earth  pOl 59  N77  32378 

H  ALU  WELL  D  G 

The  effect  of  intake  conditions  on  supersonic  flutter  m 
turbofan  engines  p0095  N79-27 1 75 

HALLWACHR,  H 

Calculation  of  extinction  end  scattering  m  the  wavelength 
range  0  25  to  15  microns  by  hydromateors  and  for  general 
German  weather  situations  p0143  N 79  18129 

HAMA.  F.  R 

Instability  and  transition  in  axisymmetnc  wakes 

P0188  N78  14326 

HAMEL  P 

DFVIR  rotorcrafl  research  p0065  N78  19146 

HAMEL  P  G 

Dynamic  windlunnel  simulation  of  active  control  sys 

terns  pOl  10  N79  30233 

Aircraft  parameter  identification  methods  end  their 
applications  Survey  end  future  aspects 

p007  f  N80  1909B 

HAMILTON.  C.  H. 

A  high  power  pm  diode  phase  shifter  m  X  band  wavegu 
■He  P0155  N77  22352 

HAMILTON.  T.  A. 

An  analysis  ot  the  evolution  of  fh*  reliability  and  maintain 
ability  disciplines  P0199  N80  19520 

HAMILTON.  W.  T. 

YC-14  control  system  redundancy  p0098  N 77  33214 

HAMMERS.  O.  E. 

Techniques  for  automatic  target  detection  in  scanning 
3  0  radar  pOl57  N77  22366 

HAN.  L  t. 

The  influence  of  transpiration  cooling  on  turbine  blade 
boundary  layer  p0085  N78  21130 

HANSARA.  R. 

Calculating  the  MUF  m  the  presence  of  large  scele 
gradients  pO 140  N79  18109 

On  determining  the  Maximum  Usable  Frequency  IMUF1 
p0181  N80  19388 

HANCOCK.  G.  J. 

Unsteady  aerodynamics  of  two  dimensional  spoilers  at 
low  speeds  pOl  15  N80  15170 

On  the  effects  of  gaps  on  control  surface  character*! 
tics  pOl  16  N80  15176 

HANCOCK.  P. 

Stra  orange  partitioning  of  MAR  M002  over  the  tempera 
ture  range  750  deg  C  1040  deg  C  p0208  N  79  10483 

HANFF.  E.  !. 

Experiments  on  cross  -  coupling  o  nd  trenslet  lonel  eccelere 
tton  derivatives  pOlOO  N79- 15068 

A  generalized  technique  for  measuring  cross -coupling 
derivatives  in  wind  tunnels  nOlOO  N79  15069 

HANKE.  0. 

In-flight  handling  qualities  investigation  of  venous 
longitudinal  short  term  dynamics  and  direct  lift  control 
combinations  for  flight  path  tracking  using  OFVlR  HFB 
320  variable  stability  aircraft  pOl  10  N79-30237 

In- flight  measured  characteristics  of  combined  flap 
spoiler  direct  lift  controls  p0114  NBO  15165 

HANLE.  E 

Beam  steering  end  signal  processing  with  a  phased  array 
radar  system  for  automatic  track  initiation 

P0168  N79  30467 

HANLEY,  t  T 

A  review  of  the  Naval  Research  Laboratory  program  in 
atmospheric  measurements  end  application  to  modeling 
1  Precision  atmospheric  transmission  measurements  and 
model  comparisons  p0143  N  79  18131 

HANRON.  0.  W. 

Temperature  turbulence  measurements  at  AMOS 

O0144  N79  18139 

HAGUE.  Y.  A. 

A  microprocessor  controlled  electrically  programmable 
transversal  filter  p0134  N78  31292 


80 


personal  author  index 


hoenunger.  m 


HAMA.  E  H 

An  «uw>im«nial  opiual  Mw  fink  for  llw  n»»'"nm) 
conr.ul  sysem  280  p02/2  N78  16812 

HARBOUR.  W.  H. 

The  GPS  upload  station  p0055  N80  1016c 

HARDIN  J  C 

Airplane  self  noise  tour  years  of  research 

pOOOl  N7?  19000 

HARDING.  0  G 

Civil  and  military  design  requirements  and  lhau  influence 
or.  the  product  P0065  N78  19151 

HARDY  F  W 

Global  positioning  system  tactical  missile  guidance 

l>0022  N79  20013 

HARDY.  0  H 

flight  experience  w.th  advanced  controls  and  displays 

during  piloted  curved  dec eloiaung  approaches  *  Powered 

lift  STOt  aircraft  P0’ 1 1  N79  30243 

HAANISCHMACHEA.  E 

Basic  findings  helpful  for  ionospheric  predictions 

p0l81  N80  19387 


HAUGHT.  K  M 

A  ,«view  «1  the  Nava'  Heseanh  laboraio<y  program 
jtimispliem  measurements  and  application  to  modelatg 
1  precision  etmospheiN  liensnossioii  measurements  and 
model  i.ort'peiisons  p014J  N/9  18 '3 

HAYDL  W  H 

Design  and  ueilonnan<  *  ut  SAA  resonators  and  resonai 

Wi.,i  P0'3b  NIB  JUS! 

SAW  filter  appKaimr-  phased  >ad»' 


HAYMES.  W  Q 

Solid  rochei  r 


HAYNES.  C  J  P 

Computer  simulat'd 


SAW  resonators  and  resonai 

p013b  N78  31293 

phased  «"»y  rarlar 

p0 1 36  N/8  31300 

jut«"*anor'  ttw  hnology 

1*0124  N80  10283 

I  ,  t  Hie  logistic  supped  system 


MAROUlf*  G  G 

Short  range  navigation  requirements  for  transport 
systems  p0O49  N77  22087 

HARPER.  H  t 

Advancements  m  heiicopte'  cockpit  technology 

p0227  N79  19625 

HARRINGTON  A  L  ,  _ 

Monitor  stations  p0055  N80  1016- 

HARRIS.  C  M 

Aims  and  progress  of  a  battle  damage  repair  capability 
in  the  Royal  air  force  p0066  N78  28091 

HARRIS.  O  J 

Software  development  for  TORNADO  A  case  history 
from  the  reliability  and  maintainability  aspect 

p0203  N80  19554 

HARRIS.  G  O 

Detection  of  coronary  artery  disease  in  apparently  healthy 
asymptomatic  aircrew  members  using  thallium  20 1  myoc 
ardial  perfusion  scintigraphy  p0239  N79  11712 

HARRIS.  G  f 

Th«  low  cycle  fatigue  behavior  of  Nimonic  90  at  elevated 
temperature  ^206  N79  10484 

Active  rontroi  design  criteria  p0104  N79  1686  7 

HARRIS.  R  M 

Performance  predictions  and  Inals  of  a  helicopter  U  Hr 
data  link  pOI  73  N79  31476 

HARRISON.  0 

The  reliability  improvement  warranty  and  its  application 
to  the  F  16  multinational  fighter  program 

p0204  N80  19561 

HART.  B  A 

T.oposphenc  stratification  and  anomalous  propagation 


p0165  N79  10319 

Production  of  an  abstracts  journal  p0280  N78  22962 

HARTEMANN.  P 

Microwave  sudace  acoustic  wave  components 

p0i33  N78  31283 
influence  of  acceleration  on  surface  acoustic  wave 
oscllalo's  POIMN78  3UM 

harth  w 

Design  and  fabrication  of  GaAs  light  em.ttmg  diodes  fo' 
optical  com mumcation  systems  with  high  transmission 
capacity  N78  16839 

hartley,  n  e  w 

Phvsrcai  vapor  deposition  and  ion  beam  techniques  to' 
.urtM.  cla..Mil>  pOMBNJB  23243 

Plasticity  modelling  pG!4  7  N79  23246 

HARTMAN.  B  0 

Psychometric  characteristics  of  astronau's 

p0223  N77  19741 
Aircrew  fatigue  m  nonstop  transoceanic  tactical  deploy 
ments  P««1  N70  16628 

Hyman  Factors  Aspects  of  Aircraft  Accdents  and 
Incidents  _  .  ... 

fAGARO  CP  2541  p0254  N79  3194? 

Survey  of  methods  to  assess  wu'xioad 
(AG4RD  AG  246|  p0257  N80  14739 

Some  insights  relative  to  the  man  machine  system  An 
overview  of  len  years  of  'esearc'  p0257  N80  14745 
Biochemical  indices  of  stress  Biochemical  aspects  of 
the  stress  response  pO?4  7  N80  15812 

Management  of  irregular  rest  and  actrvtv 

p0248  N80  15819 

HARTMANN.  G  K. 

Low  angle  effects  on  VHf  and  U«F  propagation  due  ro 
ionosphere  ano  troposphere  la  review)p0048  N7  7  220  ‘6 

HARTMANN.  0.  L 

F  8  active  control  pOH34  N73  168/0 

Supersonic  unstalled  flutier  p0095  N7g  2  7 ' 8  i 

HARTWICR.  T.  S.  , 

Advanced  technology  for  the  millimeter  end  s.ibm,Hrmmpr 
wave  region  P0l  50  N79  23283 

HARTZUIRER.  j  p- 

Toward  new  transonic  wmdtunnels 
[AGARD  AG  2401  p*120  N80  19137 

The  cryogenic  wind  tunnel  another  option  for  the 
European  Transonic  Facility  pOI21  NBO  19140 

HARVEY.  W.  0 

Progress  m  the  development  of  a  Mach  5  quiet  tunnel 
^  p0!90  N78  *4343 

HARVEY.  W  W..  JR  , 

Observation  of  night  shipboard  helicopter  operations  from 
a  210  foot  US  Coast  Guard  cutter  p0229  N79  19837 

HATTON.  N  O  _ 

Use  of  engine  variables  to  improve  mtfrtary  perform 
ante  P0076  N77  22122 


tor  electrical  nnuin#«niuj  test  eqi  ||  mem 

p0204  N80  19560 

HE  ALT.  R  O 

t  3A  navigational  computer  system  real  t*m*  environ 
mental  simulator  P026i  NBO  19824 

HEATH.  W  G 

Practical  applications  of  liacto'e  mechanics  techniques 
to  auciaft  Structural  problems  p0205  N7  7  22555 

HECKMAN  0  R 

Solar  terrestrial  environment  monitoring  and  forecasting 
at  the  NOAA  Space  Environment  laboratory  BouTde' 
Colorado  pOI  42  N79  18121 

HEDMAN.  S  G 

Pressure  distributions  foi  a  swept  wing  body  configuration 
obtained  from  coupling  transonic  potential  flow  calculations 
and  boundary  layer  calculations  p0004  N77  20006 

HE  DON.  O 

The  integrity  of  aircraft  jet  engines  under  the  impact  of 
foreign  bodre«.  p0095  N79  27174 

A  CCD  delay  line  Dopplei  analyser  p0l38  N78  31318 

HEFNER.  J  N 

An  overview  ot  concepts  tor  aircraft  drag  reductions 

P0035  N77  32092 

Slot  miection  tor  stun  friction  drag  'Hduct'O'i 

1*0035  N7  7  32096 

Effect  o:  compliant  wall  motion  on  rurbulent  bounda-, 

, avers  p0036  N7  7  321  DC 

HEINEMANN.  H  J. 

Influence  of  secondary  flow  effects  on  blade  su-  ace 
pressure  measurements  in  2  D  transf''  turbine  cas-ado 
p008 i  N78  i  1095 

Determination  of  the  vortex  shedding  frequency  ot 
.ascade  with  diHerent  trailing  edge  thickness 

P0040  N78  22067 

HE1NEN,  J. 

Design  and  fabrication  of  GaAs  light  emitting  diodes  1o< 
optical  communication  systems  with  high  transmission 


» output  at  <on 

|  A(i  AMD  AG  ?4  1 1 

HICKERNE  Ll_  f  S 

Ir>e  'iionot'ltur-  rr’l 
*••»*, iConducM*'  i  "*  *•' 
device  rtevelopmer" 

HICKS.  J  C 

Engineering  anal* 

HICKS.  R 

Ttie  'ole  i d  the  a" 

tiOli 

HIESINGER.  P 

Design  and  peifo' 
III  filt«« s 

HIGNARD.  Y 

Simulation  of  ay 


;,CXJ4'  N  79  217088 

giaho*'  r'f  ‘.udace  ai-OuStu  wave  and 
elements  on  *iln  on  toi  malt  fieiH'He' 
i*01i5  N78  31295 

ii  til  i  rash  injury  >•  army  aircraft 

,*0231  N79  19665 

mh  >■  *<jel  i  i  aviorur  Systems  Simula 

n0264  N80  19837 

iani  e  of  SAW  resonators  and  resonai 
1*0136  N78  31293 

ii  combat  at  CE  lAH 

[,0120  N/9  16996 


pOI 42  N79  18121 


capacity 

JTIDS  H/DTDMA  cc  nmand  and  control  terminals 

P0067  N80  10190 
JTIDS  II.  DTDMA  tactical  terminal  P0057  N80  10191 

HEINER.  G 

Introduction  to  software  reliability  A  key  issue  o 
computing  systems  reliability  P0202  N80  19547 

Ml LU WELL  R  A 

Modificabon  o'  me  propagation  characteristics  ot  the 
ionosphere  (and  the  magnetosphere)  by  miection  mto  the 
magnetosphere  of  wnrsller  mode  waves 

p02 16  N77  19541 

WELLMAN.  L 

Comparison  of  plasma  and  ..tmjry  steroids  m  men  with 
type  A  and  type  B  behav.or  patterns  p0238  N79  11704 

HENDERSON.  J  P 

Viscoelastic  damping  in  USAF  applications 

p02 14  N80  19582 

HENOLER.  E 

Some  human  responses  tr  repeated  G  sub  r  pulses 
[,0246  N79  31928 

HENDRIX.  R  A. 

A  flight  control  system  using  the  DAIS  architecture 

p0030  N80  14019 

HENNECKE.  0  X 

Hot  cascade  test  results  of  cooled  turbine  blades  and 
then  application  to  actual  engine  conditions 

P0084  N78  2H25 


p02n.N:r.f3<>  «.r 


HIGUCHI.  H 

Symmetrical  and  Asymmetric  <*i  separations  about  a 
yawed  cone  1*0026  N79  2201 1 

HILL  O  A 

Principles  of  HF  r  ommiinK.ation  m  tunnels  usmg  open 
iransmissron  lines  and  leaky  cables  p0183  N80  19406 

Excitation  of  the  HF  surface  wave  by  ved.cai  and 
horizontal  apedures  l>0184  NBO  19410 

Comparison  ot  loop  and  dipole  antennas  in  leaky  feeder 
communication  systems  (.0184  N80  19412 

HILL  I  A 

Injury  mechaivsms  analysis  m  aucaft  accrdents 
’  P0244  N79  31913 

HILL  L  I 

Pilch  and  formant  analysis  of  the  voice  in  the  investigation 
of  pilot  workshop  t,0252  N78  31760 

HILL  M  W 

The  requirements  of  industry  f0r  technological  .nforma 
t,on  [,0281  N79  20913 

HILL  R  J 

A  procedure  for  predicting  the  Me  of  turbine  engine 
components  ,,0079  N7  7  331 9a 

HILLAM.  B 

An  expe/rmenraf  evaluation  of  mteOeaved  block  coding 
m  aeronautical  HF  channels  t>0172  N79  31467 

HILTON.  R  G 

Nonelectronic  aspects  of  avion,,  system  reliability 

[,0201  NBO  19635 

HINDI  RE  R.  J  H 

Texas  instruments  phase  5  GPS  use'  equipment 

,,0055  N80  10169 

HINDSON  w  s 

Flight  experience  with  advanced  control  and  displays 
during  piloted  curved  decelerating  approaches  >n  a  powered 
hft  STUl  auc'aft  P0m  N79  30243 

MINER,  f  9  W 

The  remote  rada*  track  ng  station  ,  0170  N79  304 


The  analysis  of  engine  vibrations  p0092  N79  27150 

HERFER.  X  C 

Electro  optics  systems  performance  analysis  in  selected 
marine  environments  p0l44  N79  18136 

HERBERT.  T 

Finite  amplitude  stability  of  plane  parallel  flows 

pOlfl  7  N7B  14319 

HERMANN.  A  r  ^  ^ 

Endocrine  metabolic  cost  of  piloting  F  104  G  aircraft 

P0251  N7C  16629 

HERON.  M  L 

Transequetonal  propagation  through  equatorial  plasma 
bubbles  Discrete  events  p0l82  N80  19393 

A  mobile  HF  impulse  source  locator  pO104  NBO  19414 

HERRON.  R  L 

The  effects  cf  prolonged  spaceflight  on  the  regional 
distribution  of  fluid  muscle  and  fat  Biostereometric  results 
from  Sky  lab  p02?2  N77  19738 

WERSSE.  S  D 

The  reliability  n f  high  radiance  GaAs  LEDS 

P0275  N78  18841 

HERZMANN.  F 

Algorithms  fo>  simultaneous  automatic  track  initiation 
in  multiple  radar  networks  P0169  N79  30A80 

Desran  *od  srmulflho-  of  a  C3  system  for  surveillance 
purpose  *0261  NBO  19821 

hetman,  f 

Methods  of  technologic*'  forecasting 

{AGARD  R  666l  1*0204  N7  7  2B048 


The  remote  rada1  tracking  station  c9l70  n/9  dun 

HIRSCH.  C 

Hot  wire  measurements  m  an  axial  compressor  and 
..Oh  I  ro  matron  with  theme'll  a'  piedictions  of  seconder 
flows  p008l  N78  1109U 

HIRSCH.  D  W 

In  fliaht  to»'>-Oloqv  r.f  fixed  and  mtarv  wring  aircraft  crew 
stations  ,,0227  N79  19619 

HIRSCH.  R 

Identification  of  unsteady  effects  m  lift  buildup 

r0I0?  N79  16063 

HIRSCHBEAG.  M  H 

Review  of  the  AG ARD  S  ami  M  panel  evaluation  piog.am 
of  the  NASA  Lewis  SRP  app'o'ich  to  high  temperature  ICE 
M«p,0„.c™o  ,>00,5  N79  27  1  T9 

Technical  evaluation  report  of  the  Specialists  Meeting 
on  OutracteruR'ionol  Low  Cycle  H.gn  Temperature  Fatigue 
by  the  Slrain'ange  Partitioning  Method 
[AGARD  AR  1301  i’0213  N79  33494 

Active  controls  for  civil  transports  p0104  N79  16873 

HIVERT.  A 

Application  of  the  OHP  metallic  lefts  to  tu'bomachme 

seals  P0089  N79  1 1060 

HI2AL  A  . 

The  effects  of  stratified  ground  on  characteristics  of  tne 
inverted  l  antenna  p0176  N80  19346 

HOPARA.  M 

Optical  fibres  integrated  optics  and  their  military 

applications  _ 

(AGARD  CP  219)  p0271  N78  16801 

fnfrared  radiomefry  and  visible  spectrometry 

p0218  N78  19593 

HOOGCS.  D.  T 

Advanced  technology  for  the  millimeter  and  submillimeter 
wave  region  p0150  N79  23283 

HODGKIN  SON.  J 

Are  todays  specifications  appropriate  for  tomorrow  s 

airplanes’  P01 10  N79  30239 

HOCEGEN.  G 

A  self  contained  .ollision  avoidance  system  for  hehcop 
p0l08  N79  30206 

HOCHN.  O  H 

Introduction  to  optical  problems  of  systems 

pOI61  N78  23319 

Physics  of  incoherent  optical  propagation 

P0161  N78  23320 

MOEUMAKERS.  M  W  M 

A  computational  model  for  the  calculation  ol  the  flow 
about  wmgs  with  leading  edge  vortices 

p0028  N 79  22020 

HOENUNGER.  M 

Active  butter  suppression  of  an  airplane  with  wing 
mounted  external  stores  p0098  N7  7  332 1 1 


HOFFELT.  W 


PERSONAL  AUTHOR  INDEX 


lion  sickness  suseep 

p0222  H 71  19734 


.  eye  for  optical  aircraft 
p0255  N79  31948 


n  integrated  guidance 

p0l08  N79  30215 


vigato'  during  terrain 
p0250  N70  16623 


p01 22  N79  27230 


HOMllT.  W 

Experimental  invast  igations 

ub>M> 

HOFFMAN.  H 

Advances  m  mm  wa»e  components  and  system  s 

p0 1 50  N79  2J286 

HOFFMANN.  H  f 

The  limned  <ange  of  me  hi 
acquisition 

HOFFMANN.  W 

Implementation  of  Might  control  if 
and  control  system 

HOFMANN.  M  A 

Visual  Workload  of  the  copilot/ 

Might 

HOFMANN.  W 

Missile  guidance  techniques 

mogge.  m. 

Finite  element  analysis  of  some  probfems  arising  m  cooled 
turbine  blades  p0086  N78  21144 

HOLL  * 

Development  procedures  to  promote  reliability 

p0079  N77  33188 

HOUANO.  M  J 

Protect  optimisation  of  military  gas  turbines  with  respect 
to  torbme  life  p0083  N78-21 120 

HOLL1NDE.  I. 

Objectives  for  building  an  experimental  CClS 

p0260  N80  19815 

holunger.  j.  p 

Microwave  scanning  radiometry  p0218  N78  19591 

HOLLOWAY.  H  C 

The  Use  and  Abuse  of  Social  Drugs 
(AGARD  CP  218)  p0235  N78  17658 

HOLMA.  G  M 

A  7  ALOFT  economic  analysis  and  EMl-EMP  test 
results  P0272  N78  16816 

HOLMES.  J.  E 

Radar  track  extraction  systems  p0i5?  N77  22364 

HOLMES.  M 

Application  of  engine  usage  analysis  to  component  life 
utilisation  p0093  N79-27160 

HOLMES.  R 

An  investigation  of  vibration  dampers  in  gas  turbine 
engines  P0094  N79  27 1 64 

HOLMES.  R  H 

Control  and  d  splay  concepts  for  combat  aircraft 

p0023  N79-20019 

HOLPP.  J  E 

The  developMent  of  fatigue/ crack  growth  analysis  loading 
spectra  p0062  N78  18048 

HOLTET.  J.  A. 

Low  frequency  electric  field  variations  during  HF  transmrs 
sions  on  a  mother  daughter  rocket  p0216  N77- 19542 

HOMSUNQ.  A. 

Technical  evaluation  report  on  the  Propulsion  and 
Energetics  Panel  53rd  Symposium  on  Sol'd  Rocket  Motor 
Technology 

(AGARD  AR  151)  p0l24  N80  10280 

HOMICK.  J  L 

Physiological  factors  m  space  operations  Emphasis  on 
space  shuttle  p0233  N80  14682 

HONE.  H.  T 

U H ■  60 A  MEDEVAC  kit  p0226  N79  19614 

HOOPER.  E  M 

The  state  of  the  ad  of  flutter  substantiation  procedures 
among  US  general  aviation  manufacturers 

pOIII  N80  15143 

HOOPER.  R  S 

Technology  development  to  meet  the  military  require 
ments  p0066  N78  30’00 

hopkin.  V.  o 

Psychological  problems  of  air  traffic  controllers  and  radar 
operators  p0223  N77-20736 

Human  factors  in  the  design  and  evaluation  of  aviation 
maps 

(AGARD  AG  225|  p02 19  N80  10536 

Real  time  simulation  An  indispensable  but  overused 
evaluation  techique  p0261  N80- 19820 

HOPKINS.  A.  L 

Highly  reliable  multiprocessors  pOOOB  N77-25072 

HOPPONCN.  J  O 

Atmospheric  medium  characterization  and  modelling  of 
EHF  propagation  m  an  p0l44  N79  18140 

HOPP9.  R  M 

Correlation  of  wind  tunnel  and  flight -test  data  for  the 
Lockheed  L  1011  Tristar  airplane  p0020  N78  26094 

HORAN.  D  M. 

Ionospheric  disturbance  forecasting  through  use  of  X  ray 
and  EUV  measurements  from  the  NBL  SOIRAD  satellites 
P0I42  N79  18t 22 

HOROfNSKY.  J  R. 

The  European  approach  to  the  selection  and  framing  of 
SI  payload  specialists  p0233  N80  14681 

HOREFF  T 

Propulsion  and  energetics  panel  Working  Group  1 1  on 
aircraft  fire  safety  Volume  2  Mem  report 
(AGARD  A R  J 32  VOL  2)  p0046  N80  1904  7 

HORLOCK.J  H 

Recent  developments  m  secondary  flow 

p0080  N78  11084 

HORNBACK.  C.  E 

Solar  terrestrial  environment  monitoring  and  forecasting 
at  the  NOAA.  Space  Environment  Laboratory  Boulder 
Colorado  P0142  N79  18121 

HOROWITZ.  L  L. 

Performance  enhancement  of  the  GPS  receiver  by 
data  free  operation  p0056  N0O  10172 

HOROWITZ.  9 

LORAN  c/  D  coordinate  prediction  dependence  on  ground 
electrical  properties  p0048  N77  22081 


HORSTEN.  J  J 

Analysis  of  aircraft  performance  stability  and  control 
measures  p007  1  N80  19099 

HORSTMANN.  K  H 

Roll  control  by  digitally  controlled  segment  spoilers 

pO 1 1 3  N80  15156 

HORTEN9ACH.  K  J 

On  the  influence  of  surface  statistics  ground  moisture 
content  and  wave  polarization  on  the  scattering  of  irregulBi 
terrain  and  on  signal  powei  spectra  p017  7  N80  19359 

HORTON.  R  F 

A  review  of  the  Naval  Research  Laboratory  program  w 
atmospheric  rneasurements  and  application  to  modeling 
1  Precision  atmospheric  transmission  measuiements  and 
model  comparisons  p0143  N79  18'3l 

HOUDEVILLE.  R 

Transition  of  a  boundary  layer  subjected  to  an  oscillanou 
of  the  external  Mow  p0l89  N78  14332 

Experimental  results  and  calculating  methods  concerning 
transitional  and  turbulent  boundary  layet s  »n  unsteady 
flow  P0038  N78  22049 

HOUGHTON.  O  i  A 

Mission  simulation  as  an  aid  to  display  assessment 

p0024  N79  20028 

HOOMINER.  Z 

Prediction  of  geomagnetic  disturbances  by  interplanetary 
scintillation  p0143  N79  18125 

HOU  RMOUZI ADlt.  J 

Experience  with  a  one  stage  variable  geometry  axial 
turbine  P0077  N77  22143 

HOUSE.  M  E. 

Aero  acoustic  measurement  and  analysis  techniques 

p0002  N77  19001 
Aircraft  flyover  measurements  p0002  N7  7  19002 

HOUSE.  T  L 

Approaches  to  combat  damage  repair 

p0066  N78  28089 

HOUSTON.  R  J. 

The  rotor  systems  research  aircraft  A  new  step  in  the 
technology  and  rotor  system  verification  cycle 

p0065  N7819144 

HOWELL  G  C. 

Technical  evaluation  report  on  the  27th  Guidance  and 
Control  Pan«|  Symposium  on  the  V/STOL  Aircraft  at  Night 
and  in  Poor  Visibility 

(AGARD  AR  1421  p0053  N79  23946 

The  impact  of  global  positioning  system  on  guidance 
and  controls  systems  design  of  military  aircraft  volume  1 
(AGAHD  AR147  VOL  1)  p0057  N80  12082 

HOWELL  W.  E 

Design  and  testing  of  a  redundant  Skewed  inertial  sensor 
complex  fo>  integrated  navigation  and  flight  control 

p0l06  N79  30202 

HOWELLS.  H. 

Subjective  assessment  of  a  helicopter  approach  system 
for  If-ff  conditions  p0l07  N79  30209 

HOWES.  C  R. 

Spectral  analysis  using  the  CCD  Chirp  Z  transform 

P0137  N78  31313 

HSIEH.  J.  J 

GalnAsP/ inP  double  heterostruclure  lasers  for  fiber  opi« 
communications  p0274  N78  16835 

HUARO.  J 

Influence  of  initial  distortions  on  secondary  flows  «n  a 
fixed  annular  cascade  p008l  N78  11009 

HUBER.  J 

Innovative  manufacturing  lor  automated  drilling  opera 
ll0ns  pOl  46  N79  23240 

HUBER.  R  A 

Integration  oi  fs.yfit  and  fire  control  p0033  **80  14043 

HUBER.  W 

Design  and  fabrication  of  GaAs  light  emitting  diodes  fo» 
optical  communication  systems  with  high  transmission 
capacity  p02  7S  N78  16839 

HUERRE.  9. 

Nonlinear  instability  o<  free  shea'  layers 

pOl87  N78  14321 

HUEBCHELRATH.  G 

The  ELRA  phased  a-  *y  radar  with  automatic  phase 
adjustment  m  practice  p0l59  N77  22381 

HUGHES.  M  f 

Special  aspects  of  aviation  occupational  and  envuonmen 
t#1  medicine 

(AGARD  CP  202)  p0223  N77  20735 

HUGHES.  9.  M 

Nonlinear  combustion  instability  m  solid  propellant  rocket 
motors  Influence  of  geomeiry  and  propellent  formulation 
p0 1 2  7  N80  10306 

HUI.  W  H. 

An  analytic  theory  of  supersonic/ hypersonic  stability  ai 
high  angles  of  attack  p0102  N79  15082 

HULL  D  H. 

Distinguishing  (Hjrderlme  hypertensives  from  normotant. 
ives  A  clinical  study  of  300  aucrewmen 

p0237  N79  1  1699 
Effect  of  age  on  relaxed  •  G  sub  z  tolerance  of  aircrew 
men  P02 40  N79  11719 

Reproducibility  of  human  cardiovascular  responses  *o 
orthostatic  stress  p0240  N79  1 1  720 

HUMES.  S. 

An  mvestigat'on  of  vibration  dampers  m  gas  turbine 

engines  p0094  N79  27164 

HUMNEL  0. 

On  the  vortex  formation  over  a  slender  wing  at  large 
angles  of  incidence  p0026  N79  22010 

HUNT.  B  L 

Pressures  on  a  slender  body  at  high  angle  of  attack  m 
a  very  low  turbulence  level  air  stream  p0026  N79  22012 

HUNT.  G  H 

Task  Oriented  Flight  Control  Sysiems  Introduction  and 
overview  P0097  N77  26162 


Bibliography  on  task  oriented  flight  control  systems 

po097  N77  26167 

HUNT.  J  0 

Engine  'C*ng  measuiement  capabilities  at  ttie  At  DC 

(>0020  N79  10008 

hunter,  h  f 

Comparison  of  international  flutter  requirements  and 
flutter  freedom  substantiation  of  light  aircraft  in  tha  USA 
pOl 1 1  N80  15142 

HUNTER.  B 

Human  factors  topics  m  flight  simulation  An  annotated 
bibliography 

(AGARD  R  656)  p0250  N77  30757 

HUROIB.  M 

Integration  ol  an  airframe  with  a  turbofan  and  afterburner 
system  p0094  N79-27172 

HURLEY.  M  J 

Master  control  station  p0055  N80  10163 

HURRAS.  K 

A  hybrid  guidance  system  for  all  weather  approach  and 
landing  p0052  N78  21088 

husband,  j  d.  w 

British  Military  helicopter  programmes 

p0063  N78  191 3C 

HUSSAINI.  M  V 

Numerical  simulation  of  supersonic  cone  flow  at  high 
angle  of  attack  p0027  N  79  22018 

NUTTER.  R 

Simulation  of  overall  air  defense  command  and  control 
pQ260  N80  19816 

HWANG.  C 

Separated  flow  unsteady  pressures  and  forces  on 
elastically  responding  structures  pOOlO  N77  31075 

Demonstration  of  aircraft  wing/ store  flutter  suppression 

systems  p0099  N78  31128 

HYZAK.  J  M 

An  analysis  of  the  low  cycle  fatigue  behavior  of  the 
superalloy  Rene  95  by  stramrange  partitioning 

p0209  N 79  10489 


IBRAHIM.  A  A. 

A  high  performance  CCO  Linear  Imaging  Array 

p0137  N78  31310 

IGNAZI.  G 

The  use  of  bostereometry  in  helicopter  cockpd  design 
(>0228  N79  19629 

IUFF.  K  W 

Aircraft  identification  experience  p007 1  N80  19100 

IMBERT.  N 

Acruiete  timing  m  landings  through  a<r  traffic  control 

p0016  N 78  26067 

INCARBONE  G 

Review  o»  acou»t«  fatigue  activities  .n  Italy 

P0206  N77  22670 

INCE  A  N 

Aspects  of  elf rtromaynetic  wave  scattering  m  iad*o 

I  om«r>i>mc atiOnj 

(AbARD  CP  ?44|  (>0162  N79  10299 

intficeptio-  ol  signal*  transmitted  v.a  meteor  t»a'ls 

i>0165  N 79  103’8 

A  review  ol  scatter  communications  . 

P0165  N79  10320 

Propagation  measurements  on  the  ACE  Htgh  t'oposcatter 
system  (>0166  N79  10326 

An  experimental  modem  lor  HF  channels  us<ng  spread 
spectrum  and  block  encoding  n0167  N79  10333 

INCE.  W  J 

Ope-ation  of  SAW  reflective  array  pulse  compressors  m 
a  high  performance  'ada*  with  minus  0  4  mete'  'ange 
resolution  p0l37  N76  3t315 

INGEBRIQTSCN.  K  A 

Experiments  and  analyse  of  acoustoelectnc  memory 
correlators  P0 1 35  N 78  3 1 296 

INGRAHAM. L  H 

The  need  for  drug  and  alcohol  programs  that  are  unique 
to  military  organizations  p0235  N78  17659 

IRVOAS.  J 

Inertial  smoothing  and  extrapolation  of  H.S  beams 
Application  to  the  Airbus  A  300  8  p0050  N78-21074 

Results  related  to  simulated  and  m  flight  experimentation 
with  an  electric  flight  control  system  that  can  be  genera 
ii/ed  p0 1 09  N79  30224 

New  possibilities  offered  by  a  radio  inertial  hybrid 
guidance  system  digital  simulation  study 

p0264  N80  19836 

ISMAIL  A 

Effects  of  lengthwise  lift  distribution  on  some  boom  Of 
SST  configurations  p0013  N78- 10010 

1TOH.  T 

Quasi  planar  dielectric  weveguide  approach  for  mil 
iimeter  wave  integrated  circuits  p0151  N79  23290 


JACKSON.  A  H 

Mult!  mission  uses  for  prop  fan  propulsion 

P0075  N77-22127 

JACKSON.  J  O 

A  CCD  delay  line  Doppler  analyser  p0138  N78  31318 

JACKSON.  K 

Working  w :th  technology  Oist'ibuted  processing 
standards  for  the  eighties  p0287  N 79  25998 

JACOBI.  W 

Model  simulation  of  target  characteristics  and  engage 
ment  situations  employing  millimeter  wave  radai  systems 
p0148  N 79  23269 


l  82 


PIHSONAL  AU1HOR  INOtX 


KEEN.  N  J. 


JACOBSON  M  C 

Avionics  Het-atmity  U".  leihhiquv*  n»i  Related  I’n 

Iagahcj  cp  26*1  i>o*ya  Neo  19519 

JACQUES  A 

f  '•>>SSIO,l  'lludule  Ilf  .1  uixlllt  lot  !dS«l 

p0275  N78  16842 
Bidirectional  <  Ulil'dl  >  Uu|Hf  1  for  'inks  with  of)t>c. d*  fllie' 
bundles  pO?7b  N/8  16846 

JAHNS.  O  W 

Opeidlfi  workload  iwessrnenc  'I'txJel  An  etai.ijtio' 
of  a  i/F  VA  V  SIOl  system  p0253  N78  31  76  7 

JAKOB.  H 


JOHNSON  H  C 

GPS  '»*M*I  LO'il'Ot  Stel-Oll  operations 

[lOObb  N80  10164 

JOHNSON  J  t 

I raining  ‘tuuiieii'en is  to>  h»),copitn  operation  wrih  night 
vision  goggles  p0231  N79  1965U 

JOHNSON.  I  C 

Sleep  tlisturluri.  es  ■»  humans  p024  7  N80  15810 
Sleep  disimbanc  e  and  performance  p024  7  N80  *5814 

JOHNSON.  L  W . JR 

Medical  ain]  opeiatiooal  factors  of  accidents  m  advanced 
lighter  aircraft  (,0264  N79  31944 


German  Arrnv  helicopter  development  and  prospects  tut 
the  future  p0063  N78  19128 

JAMES.  H  0 

Ionospheric  effects  or*  the  (Topple*  •'enwem  v  tor  a  Sean  h 

and  rescue  satellite  SARSA'-  p014!  N79  181'6 

JAMES.  J  R 

Feasibility  of  designing  null, mete  plana'  antenna  arrays 
1)015  I  N79  2329? 

JAMPOLSKY  A 

influence  of  socially  used  drugs  on  vision  and  vision 
performance  p0235  N78  >7663 

JARDJNf.  T  E 

Visual  effects  of  helnoptec  meneiiv'e  on  weapon  among 
performance  p0228  N79  19626 

JANE ALL  L 

Crack  detection  m  (Hilled  ,(>ints  pOI 96  N78  26473 

JARZEMBOWSKI.  J 

Tactical  automated  message  piotessmg  systems 

P0286  N79  25992 

JAVED.  A 

Time  and  frequency  spread  m  i*eteu'  burst  propagation 

paths  {>0163  N79  10306 

JEAN.  A  G 

Sola'  te'ieatnal  environment  monitoring  and  forecasting 
at  (he  N0AA  Space  Environment  Laboratory  Boulde* 
Colorado  p0 1 42  N79  18121 

JEGLUM.  P  M 

An  Force  Fl.ght  Test  Cente>  experience  m  the  idenutu  a 
tion  of  stability  and  control  pa'amete<s  lion-  dynamic  flight 
test  maneuveis  pOlOt  N79  15074 

JCNCKB.  H  S 

Human  engineering  Dew  systems  toot  for  Spacelah 
de-s.gn  p022 2  N77  19737 

JENKINS.  J  L.  JR 

The  rotor  systems  research  aircraft  A  new  step  m  the 
technology  and  'oto'  system  verification  cycle 

{•0065  N78  19144 

JENKINS.  M  W  M 

The  application  of  spanw*s«  blowing  fo'  high  angle  of 
attack  spm  -ecovery  p0025  N79  22004 

JENKINS.  R  W 

Direction  and  Doppler  characteristics  i>f  medium  and  long 
path  NF  Signals  w*tnm  the  night  time  sub  amoral  region 
pOlSi  NflO  1939 l 

JENNINGS.  C 

The  effect  o*  wall  heating  upon  transition  in  wate« 

boundary  layers  pO'89  N78  14334 

JESKE  H 

Man  marie  modification  of  ciean  an  propagatinn  condi 
tions  iVHF  to  EHFi  p02>5N/7  19532 

JESSE  R  E 

Ice  accretion  and  *rs  effec  ts  on  aerodynamics  of  unprotcr 
ted  aircraft  components  p0069  N79  15040 

JESSEN.  W 

The  influence  of  meteorological  parameters  on  Atmosp 
henc  transmission  at  ’0  6  microns  C02  lasei  •adiatini’' 
and  0  63  microns  iH<>Ne  lase»  radiation)  fiom  measure 
ments  and  calculations 

[REPT  1978  61  p0T44  N79  1 8 1  35 

JEUNHOMME.  L 

T  coupler  for  multimode  optical  fitters 

p02 76  N78  16847 

JEX.  H  R 

Progress  ,n  measuring  and  modeling  rhe  effects  of  In w 
frequency  vib'afun  on  performance  p0246  N79  31930 

JIMENEZ.  J  J. 

Submifiimeter  receivers  local  oscillators  and  miners 
pO 1 50  N79  23201 

J0GUET.  J  C 

New  generations  of  7ACAN  materials 

P02B7  N79  25994 

JOHANNES.  R  P 

AFFDL  experience  m  active  cootrc>l  technology 

pOI 14  N80  15159 

JOHANSON.  D  C 

Some  human  responses  to  repeated  •  G  sub  r  pulses 
P0246  N79  31928 

JOHLER.  J  R 

Prediction  of  ground  wave  propagation  time  anomalies 
m  the  LOR  AN- C  Signal  transmissions  over  land 

P0048  N7 7  22080 


1.0RAN  C'0  coordinate  prediction  dependence  on  ground 
electrical  properties  P0048  N7 7  22081 

JOHN.  H 

High  angle  of  attack  characteristics  of  different  fighter 
configurations  p0025  N79  2  1 998 

JOHNSON.  A  L 

Airborne  measurements  of  electromagnetic  wave 
reflections  from  land  and  sea  water  p0177  N80  19355 


JOHNSON.  C  O 

The  automated  flight  test  data  system 

pOOAl  N77  24132 


JOHNSON.  C  R 

Texas  instruments  phase  1  GPS  user  equipment 

P0055  N80  10169 


JOHNSON.  D 

Visibility  modelling  for  a  landing  simulator  with  special 
reference  to  low  visibility  pO1 18  N79  15982 


JOHNSON.  M  E 

Aerospace  propagation  prediction  capabilities  associated 
with  the  IF  77  model  p014$  N79  18143 

JOHNSON.  R  H 

Development  of  aiding  GPS,  suapdown  inertial  naviga 
tKin  system  p0032  N80  14031 

JOHNSTON.  A 

How  does  one  induce  leakage  m  an  upiitei  fiber  link 

p0273  n/8  16826 

JOHNSTON.  A  R 

A  review  of  NASA  fiber  optics  tasks 

p02  7 1  N78  16807 

JOHNSTON.  0  I 

Identification  of  key  maneuver  limiting  factors  in  high 
angle  of  attack  flight  p0l03  N79  15096 

JOHNSTONE.  0  N 

The  UK  approach  to  alcoholism  in  a<»  crew 

p0235  N78  17661 

JOI8EL  A 

Electromagnetic  sounding  technique  using  spectral  and 
spatial  sampling  of  the  reception  signals  application  to  trie 
study  of  •nhomogeneities  in  ionospheric  plasma 

pOI 64  N79  10312 

JONAS.  K 

Roll  control  by  digitally  controlled  segment  spoilers 

p0> 13  N80  15156 

JONES.  DIG 

Viscoelastic  damping  •*  uSAF  applications 

p02 14  N80  19582 

JONES.  G  L 

A  mission  onemed  flight  test  technique  for  identifying 
aircraft  and  flight  control  system  transfer  functions 

p0060  N77  24120 

JONES.  H  D 

Left  Anterior  Hem*bior  k  1  lAH *  Diagnosis  and  aeromedi 
ral  risk  P0240  N 79  M715 

JONES.  J  C 

Aircraft  »-de  bunipmess  and  the  design  of  tide  smoothing 
systems  pOOl  4  N78  26053 

JONES.  R  T 

Influence  of  socially  used  d’ugs  on  vision  and  vision 
performance  pC’235  N?8  17663 

JONES.  T  B 

Some  efVr.t*  of  j  i'i*|h  altitude  barium  release  on  the 
pio()«»gat'0'  r<.ira>  tenst<-*  i>f  hf  rad*nwaves 

{>02 1 6  N7  7  19546 
A  comparison  of  the  calculated  ami  measured  daytime 
propagator'  .  tiaractenstn »  of  thv  OMEGA  Tnnrdad  nans 
missions  P0049  N77  220P5 

Applications  Of  thy  Doppler  ter  hn-aue  as  an  aid  to  beanng 
•i'eas..*i.-n',»r,t  p0049  N7  7  2209C 

H**{h  hcquenc-.  •  J'liOwavf-  {•'  ;.anat*On  in  the  lOhOSP 

*>e *e  t;0162  N7B  23323 

Tr<*  {"<’'{■  ay  at  >o'-  of  row  anti  »•*•»  h-.v  foguency  tad*ow 
ave>  tO’62  N78  23328 

Rea1  I'Hr*  updating  of  ViiF  predictions 

:iO :  40  N  79  1 8 1  f  t 
Hf  wavefront  i"eyula'  t'es  *>f  *.  m  '.1  .*•  e  large-  apedure 
receiving  anay  i-0'87  N8C  19396 

JONt*.  T  V 

A  new  transient  catrade  fa-  -ty  for  the  measurement 
of  heat  transfer  rates  vOOB?  N/8  21149 

JONES.  W  L 

Space  age  health  care  delivery  p0223  N77  19744 

The  role  of  physical  examinations  and  education  m 
prospective  medicine  p0237  N79  11694 

JONES.  W  P 

A  comparison  between  predicted  and  measured  species 
concentrations  and  velocities  m  a  research  combustor 

p0088  N78  21158 

JONES.  Y  F 

US  Army  aviation  fatigue  'elated  eccrdents  1971 
1977  P0227  N79  19621 

Oculomotor  performance  of  aviators  during  an  autorota 
non  maneuver  in  a  helicopter  simulator 

p0229  N79  19638 

JONKERS.  H  L 

The  calculation  of  RMS  values  of  deviations  of  aircraft 
controlled  to  fty  along  a  desired  flight  path 

p005l  N78  21084 
Aspects  of  flight  test  instrumentation 

p007 1  N80  19098 
Analysts  of  aircraft  performance  stability  and  control 
measures  p007l  N80  19099 

JOOS.  D 

Missile  guidance  techniques  p0122  N79  27230 

JORGENSEN.  L  H. 

Prediction  of  aerodynamic  characteristics  for  slender 
bodies  atone  and  with  lifting  surfaces  to  high  angles  of 
attack  p0028  N79  22023 

JOSEPH.  G 

A  terminal  for  the  communication  of  tactical  alphanumeric 
information  p0286  N79  25993 

JOY.  M 

The  impact  of  coronary  vascular  risk  factors  on  ptofes 
sionai  aircrew  license  loss  in  the  United  Kingdom 

p024l  N79  11724 


JOYNER.  W  N  JR 

techniques  leu  mu iupiogia>ii  validatin'. 

1,000  7  N/7  25064 

JUILUN  J  C 

f  nptiri marital  40 a'fSis  anil  <.#»'  uidhor-  uf  >r,e  ousel  a>>d 
develupmenl  uf  (lie  txiundd'y  lave'  transition 


1.OI88  N 78  14328 

JUNG.  H  J 

Modelling  (he  transfer  of  adunior.  ,r>  the  atmosphere 

1,0143  N79  18128 

JUNKER.  A  M 

The  application  of  control  theory  to  the  investigation  of 
'Oil  motion  effects  on  human  ope'aior  perto'inance 

;,0246  N?9  31931 


K 


KACZMAREK  H 

Applicability  of  the  t,RP  rr.etf  a  and  creep  fatigue 

damage  approach  to  die  ICMTF  l«l«  k  'edicnon  of  IN  100 

alloy  p0208  N79  10482 

KAHN.  D  A 

C oloui  mulliptexing  techniques  and  applications  in  optical 
waveguide  links  p0272  N?8  166’  1 

KAINZINGER.  A 

Algorithms  foi  simultaneous  automatic  track  initiation 
>n  multiple  'adai  networks  p0169  N79  30460 

KAITATZIDIS.  M 

Inspection  of  carbon  fibre  pans  afte'  fab>icat>or  amt 
during  service  p0196  N7fl  264  76 

KALE  PS.  I. 

Prediction  of  whole  body  response  to  impact  fo>ces  ir 

flight  envirohments  p024 2  N  79  31902 

KALETKA.  J 

Rotorc raft  identification  experience  pOO?  1  N80  1910* 

KALUGEROS.  N 

Oigitai  communications  oung  soft  decision  detection 

techniques  p0172  N79  3147C 

KALVIBTE.  J 

Aircraft  stability  characteristics  at  high  angles  of  attack 
pO 1 03  N79  15089 

KAMPA.  0 

Matenal  problems  m  jet  vane  thrust  vector  rontio' 
systems  pO  1 2 7  N80  10308 

KANAGABABAV.  5 

Noise  levels  and  then  measurements  anq  interpretation 
in  the  Vicinity  of  military  airfields  p0224  N?7  20742 
Occupational  health  hazards  associated  with  aircraft 
shelter  operations  0225  N7  7  20746 

KANDIL  O  A 

Three  dimens-onai  steady  and  unsteady  asymmetric  flow 
past  wmgs  of  arbitrary  planforms  p0036  N78  22035 
State  of  an  of  nonlinear  discrete  vonex  methods  tor 
steady  and  unsteady  high  angle  of  attack  aerodynamics 

;>0029  N?9  2203' 

KANE.  E  J 

Simulation  and  study  of  v  STOl  landing  aids  for  USMC 
AV-8  aircraft  i'0107  N79  30214 

KANNAMUELLER  G 

Tethered  RPv  rotoic-ah  1.0064  N?8  19141 

KAO.  C 

Tesimg  of  tensile  strength  of  optical  fibe'  vsavegu.des 
r>0272  N78  168'0 

KAPPETUN.  F  K 

The  caicuianon  of  RMS  values  of  deviations  of  a-'ciaff 
controlled  to  fly  along  a  des.red  flight  pat*' 

o005l  N78  21084 

KARGER.  < 

Rescue  hehcopleis  m  pn.nary  and  secondary  missions 
P0225  N 79  19606 

KARKAUK.  f  G 

Radio  navigation  systen-c.  Current  status 

n0054  NQO  10155 

KARLSEN.  N  O 

Low  frequency  electric  field  variations  during  hf  pansmis 
sions  on  a  mother  riaught.  rocket  i>0216  N77  19542 

KARNEY.  D  H 

Helicopter  crashworthy  fuel  systems  and  men  effective 
ness  in  preventing  thermal  injury  i>0232  N79  1966C 

KATSUERAKIS.  J  P 

Modification  of  the  propagation  chaiactenstics  of  the 
ionosphere  land  the  magnetosphere!  by  injection  into  the 
magnetosphere  of  whistle'  mode  waves 

o02 16  N77  19541 

KATZ.  A  H 

Ionospheric  range  error  correction  .n  precision  rada' 
systems  by  adaptive  probing  of  the  propagation  medium 

p0047  N77  22074 

KATZ.  B  B. 

Electro  optics  systems  performance  analysis  m  selected 
marine  environments  p0144  N 79- 18138 

KAY.  T 

Detection  of  coronary  artery  disease  m  apparently  healthy 
asymptomatic  aircrew  members  using  thallium  20 1  myoc 
a 'dial  perfusion  scintigraphy  p0239  N79  f  1 7 1 2 

KAZARfAN.  L  C 

The  validation  of  bn  iyn*mic  models 

o0244  N79  31914 

KEATING.  R  F  A 

Some  wind  tunnel  measurements  of  the  effectiveness 
at  low  speeds  of  combined  lift  and  roll  controls 

pOI 13  N80  15153 

KEELER  R  N 

Operational  requirements  and  problems 

p02»8  N78  *9589 

KEEN.  N  J 

The  Mottky  diode  A  new  element  for  low  noise  mixers 
at  millimeter  wavelengths  p0l49  N79  232  78 


1-83 


kehrer.  w  t 


PERSONAL  AUTHOR  INDf X 


AEHRER  W  T 

I  Light  control  and  tohligu.it.Oh  design  cons.d.i.l.ons  to  j 
pO, 13  *80  15,54  Kll 

KtlZU.  W  R  M  N  „  Kjt 

Rain  attenuation  measurements  at  94GHj  ComP*'^" 
of  theory  and  experiment  p0153  N79  233  ( 

KELLER.  M  ft  Kll 

Stability  **  -  '««-«  *£,„  ^ 

KELLER  R  O  _ .  *» 

Measurement  and  cont'ol  of  simulated  environmental 

in  an  ootdco.  .... ...  STSa  „ 

KtLUHtR.JC 

Left  Antenoi  MemiWoch  ILAHI  Diagnosis  and  »*»omed. 

P0240M79H7I5  *, 

KELLY.  H  ft 

The  significance  of  l  wave  abnormalities 

y  p0239  N79  1  1 7 13  Kl 

KEMMERUNO.  R  T  JR 

s,rrct . . . --“-'iTiWaK 

KENDRICK.  R  A-  ^  .  l|CMr 

Simulation  and  study  of  V/  STQL  landing  a-ds  for  USML 
AV  8  aircraft  p0107  N79  302 18  * 

KCNIftON  R  C 

An  eattanroantal  study  ot  !"•  allect  o'  osc.ll.tohl  „ 

on  ,h.  s.p.....on  •'  *  2205? 

KENMIR.  C  V  K 

Nonelectronic  aspects  of  avionic  system  reliability 

p020 1  N80  1953b 

KENNEDY  R  8 

Op  treat  communication  and  detection  through  optical 
scattering  channels  p0168  N79  27  3  K 

KEMCoHelat‘On  of  f  16  aerodynam.es  and  performance 

predictions  «th  ...»  «*«  '•>'  N78  ;609g  . 

KENT.  H  M  , 

Unfulfilled  needs  o«  non  destructive  inspection  o*  military 

aircraft  ^195  *70  26464 

KERREIER.  R  ,  .  M 

ana',i's,  TSSwSR  «>S 

KERSCHOENS  M 

Modelling  the  transfer  of  rad.at.on  I 

^M.jjion  environment  simulation  for  Army  rotorcaft  1 
development  Requirements  and  capabilities 

pOI 1 7  N79  'by / / 

NITDEL  W 

An  .nypiiic.l  mod.'  tor  .««..g«  self. mg  uoss  smPO" 
comppubon,  to  to*  .ft  ...  „„  3„8j 

KEYft  C  R 

The  effects  o*  prolonged  spaceflight  o»>  the  -egio  ’«i 
disvibotion  of  fluid  muscle  and  fat  B.ostereometnc  results 
from  SSylab  o0722  N77  ,9738 

K  HALID.  M 

An  experimental  study  o*  the  hype-somc  dynem..  stab-i'ty 
t  pitchmq  blunt  .  on.ca'  and  hyperbafbsiic  shapes  m  a  shod 
^nn,ngt  mef.r.i.fv  pOfOO  N79  15072 

KHARADLY.  MM  ,  rM# 

Measurement  of  attenuation  Hue  to  -am  at  74 

pO 1 53  N79  23307 

KIANG.  TO 

The  development  amt  ,mpiementation  of  Me  cycle  cost 
methodology  pO  -  97  N79  25409 

KIESSUNO.  P  .  , 

An  amp.  .cal  approach  to'  checking  flutter  stability  o« 
q,«>-s  and  light  **»•*  °<>"2  N8°  15,144 

KILGORE  R  A 

Development  .jf  •  '»W«  «u'  concept  and 
application  'o  the  u5  National  T-anso'.*.  Facility 

p0’2’  N80  1 9 1  39 

KILUAN  M  N  . 

Si  an  ronvede'  and  'aste>  dupiay  ,  outrode'  *oi  night 
won  display  svrems  pOU  6  N79  30203 

KIMBALL.  K  A 

The  assessment  0f  'otary  w.ng  aviator  precision  perform 
•  nee  lu'tng  extended  helicopter  flights 

p0250  N78  16625 
Methodological  rons.deiat-ons  of  visual  workloads  of 
helicopter  pilots  P02S2  N78  31747 

An  evaluate  o'  the  ejects  of  a  stability  augm.-  nation 
system  Upon  aviator  performance  workload  during  a 
MFDEVAC  high  hover  operation  p0226  N79  196' 2 
Changes  ,o  the  -otary  winq  avator  s  ability  to  perform 
an  uncommon  low  attitude  rearward  '  ,ve-  maneuver  as  a 
function  ot  eitended  fliqht  requirements  and  av.ator 
fatigue  P°227  N79  19623 

Visual  performance  workload  of  helicopter  pilots  during 
instrument  flight  p0229  N79  19640 

Aviator  visual  performance  A  comparative  study  of  a 
helicopter  Simulator  and  the  UH  1  helicopter 

p023»  N79  19652 

KlMftAtl.  «  K  . .  „  „ 

Visual  oerformance  A  method  to  assess  workload  in 
the  flight  environment  p0258  N80  14  749 

KING.  A  I.  _  .  . 

Simulation  of  head  and  neck  response  to  C.  sub  x  and 
-  G  «**  impacts  P024J  N79  31908 

KING.  0  W 

Information  transfer  cost/ benefit  analysis 

p0282  N79  20920 

KING.  *  J  .  ,  . 

Surface  fields  and  radiation  patterns  of  a  ved.c»i  efectrrc 
dtpoie  over  a  »adta(fy  varying  ground  System 

pO 1 76  NBO  19348 


An  experimental  study  of  surface  wave  propegat.on  on  KN« 
a  low  permittivity  medium  pOl7  7  N80  19353  ^ 

KINGSTON.  R  H 

Cohe«e«t  mfteted  reda'  p0158  N77  22J/8  a 

K1NLOCH  A-  J-  KN1 

Irterfaaal  fracture  met han,ca>  aspects  ot  adhesive 
JZZ**  H02I2N79  23.!,.  c 

KINNEY  R  ft 

t*o  ato.nsro.1.1  n.ycoul  IId»  p..l  an  ."Toil  .n  .a  k0 
u„.,:.ay  p0039  N79  22098 

’“’"apcI.c.ikh.  ol  X  ray  fl.M.ayton  M-a»  KO 

ques  p0195  N78  2t>eb/ 

KlRKftY.  W  T  1 

Practical  applications  of  fracture  mechanics  techntques 
to  aircraft  structural  pioblems  p0205  N77  22555 

KtftOUAC.  a 

Information  and  assistance  services  to  the  manufacturing 
industry  in  Canad.  I>0282  N79  20922 

KlftlCHMEft.  »  . _ _ 

The  influence  of  meteorological  parameters  on  Atmosp 
oenc  iranjmission  at  10  6  microns  tC02  laser  radiation!  KC 
and  0  63  microns  (HeNe  laser  radiation!  from  measure 
ments  and  calculations 

JREPT  1978/6}  y0144  N79  10135  *< 

Fhaht  control  system  structural  resonance  and  limit  cycle 
results  P0069  N77  24108  *1 

KUEEft.  G  W 

Onoortun.ties  for  variable  geometry  engines  m  military 
aitciah  p0074  N77  221 13 

KLEfDER.  A  , 

Applications  ot  a  chaiga  coupled  device  sensor  »ot 
Nap  of  the  Earth  helicopter  operations  pOI  36  N78  31305  Ki 
Aoolications  of  pattern  recognition  systems  lor  day/ night 
precision  aircraft  control  p0106  N79  30204 

KLEIN.  K  E 

Multipath  propagation  measurement^by  Oopplw 

Athletic  endurance  tra-nmy  Advantage  tor  space  flights 
The  significance  of  physical  fitness  to.  selection  and  t'»'™fl  * 

of  Spacelab  crews  p0223  N77  19  0 

The  European  approach  io  the  selection  and  "•'"'"9  °  K 
SL  payload  specialists  p0233  N80  14681 

Cucadisn  rhythms  of  human  performance  and  resistance 
Ope-«tion«l  aspects  p0247  NBO  K 

Circadian  rhythms  ■*>  a-  opeiat«>ns  p0248  N80  15816 

Identification  evaluation  methods  p0071  N80  19096  H 

KLEINHANftft.  G 

CO  dose  meter  tor  wO'kmg  places  » 

peaks  of  co  .ontammation  p0225  N77  20  4  t 

KLE1NJUNG.  e 

Non  ionised  propagation  med.a  with  aniRcieHy  * 

precipitation  characteristics  p02l5N77  19b3  t 

I  KLEUTER*.  W 

Some  results  on  icing  parameters  p0068  N79  1  5U J 

i  ^ ^^Segmentation  of  pictures  into  changing  and  moving  parts  < 
1  fo,  frame  replenishment  coding  N  ?g  ^ 

i  kljne  M  ft 

1  >.  analysis  ol  toe  avdul.on  o.  me  .ei,»li..L.,  »"O  n,,;nt.,n 

2  atulnv  drsCLOlrnes  pOI99N80l9l .20 

AcO'.caVon  ol  W  lt>9"0.mal  d‘St'.Dol.OO  “ 
r  na.ntenace  downomes  O02O2  MBO  19945 

K UNTOE.  K  fURQNET  Aims  policies  organ./alion 

q  services  and  .mpact  expected  p0278  N^8  1  ’87 

A  rev.ew  o‘  technological  techmcai  and  si  ent.f.c 

»  '*'"'*"0"  . .  '9,8p0282  N79  20923 

Ifjr  . . —ro'.r^'^ 

19  KLOBUCHAR  J  A 

lonoapto-ry  .to.  da,.,  corracl.dto  to  Mv.nc.d 

ht  angmg  systems  pw' 

,3  wwj--.  «•  — *• 

control  systems  v 

,9  01 

”  rn  ,976  1.0046  N77  ,9052 

°a  KLOftft.  D  R 

u  4  bvb..d  SAW'  CCD  sign.,  processor  Q N78  31290 

!  a  KNARR.  C  R  .  .  ^ 

lor  F.aooenc,  r.sponaa  ol  cardaivascul.r  ragulalidn  in 

23  can  mas  ,0  «  'S'* 

ng  H/  (basis  7o<  brodynama:  modeirngl  00244  N79  3  9  5 

40  KN*98.  9  C 

I  a  Oira.al.onal  Helicopter 

I4GAB0  CP  2551  p0226  N79  ,9605 

52  Hel.cop,..  crasbyyorlby  "ual  syslems  and  ttab 

'lass  in  preventing  [hermel  rniury  p0232  N79  ,9680 
Biomedrna,  cpnsfa.nts  o"  Iherma,  prolacl.ve  fl.ghi 
49  clothing  design  A  Engineering  N?g  i96g2 

|08  KN0J^*j^<,scue  opt.ratlor  procedure  over  sea  w'ffi -  beM 
UH  10  helicopters  P0225  N79  19609 

?20  Backache  m  UH  ID  hehcopte-  crews^^  ^  1#ej0 

tr,c  KNORRIK.^^  simultaneous  automebc  r-ack  -ndjation 

348  >n  multiple  '»dar  networks  pQT69  N79  304 


Experimental  determination  of  the  navigation  error  of  the 
4  D  navigation  guidance  and  toot- ol  systems  on  the  NASA 
8  737  airplane  P<X)17  N78  26071 

KNOX.  F  ft-  III  ...  ...  , 

Bromedrcal  con*l»amts  on  thermal  protective  g 
clpinmg  daargn  A  b.oang.nMnng  n?9 

KOCH.  C 

Hot  cascade  test  iesolt»  of  cooled  turtune  wades  and 
their  eppf»c«i<on  ectuel  engine  conditions 

ItO064  N  7  8  2'  t  i  & 

KOEHLER  R 

Open/ closed  k>op  identification  of  stability  and  control 
characteristics  of  combat  aircraft  pOI  10  N79  30232 
Qosad  IOPP  aspects  pi  a, scab  ^  ,9101 

KOEHLER.  »  _ 

Cardiological  findings  m  H5  pilots  Diagnose*  ar. 
assessment  of  then  flying  fitness  p0241  N79  U721 

KOENIG.  W 

ADOlied  research  on  the  mechinatulity  of  titanium  ano 
ns  alloys  P0146  N79  23237 

KOEPNICK.  t  0 

Edgrna  »«.*  —•">»  *'»«’•"’  N„  „„j 

KOERNER.  H. 

Theoretical  aerodynanuc  methods  fo<  ‘ 

devices  POH2N80  15150 

KOEftTER.  K  L 

Ml.., mete,  wav.  monopu.se  .rack  n??  223e(J 

R0E  Aircraft  engine  design  and  devetopmem^th^ough 

Aucrah  engine  design  using  e»penmenia^sti*s*g*hatysiS 

KOGELNIK.  H. 

Raview  of  integrated  optics  r027l  N78  16803 

KOHLftACHER.  G 

Design  and  perto-mance  o»  SAW  resonators  and  -**°''«i 
o,  filters  P0135N78  3'293 

HOU.  A  W 

Review  ut  acoust-c  fatigue  activities  m  the  U5A 

P0706  N77  22571 

KOLftEN.  H 

^Expenence  w„h  a  one  stage 

KOLLOKOWftKI.  G  ,  .  _ 

Comparison  of  estimated  and  flight  data  *o-  -oiimg  take  on 

I  and  transition  of  a  VTOl  B-cah  bOOIft  N78  26083 

Theorel'cai  modelling  and  expeumentai  data  matching 
r  to.  active  and  passive  m.c-owave  -emote  s*hsmg  ol ' 

terrain  t'O «  78  N80  1  9360 

,  KONGELftfCK.  K  • 

Expendable  digits'  computers  ■"  ta* «•<  •'  "  -sk'1*  ’■*HW 
c  and  tradeoffs  m  sohwx-e  and  ha-  'ware 
&  ;.0074  N 79  20024 

*00LP  esc  .  C 

_  Hot  wi'«  measurement'  "  »'  a«  a  °  r*1 

“  - - -  -  '.iSivT^So 

5  . .  :  005.  »80  ■  0 ' 60 

”  KORKA.  H 

On  the  -onosphe  .  "Wl'-aim-  exp-'  -r^nf  P'Otei' ■*<*  « 

•c  MPl  imdau  Scient  fix  oti.egt-vev  ;>07  ’  6  N  -  ’9539 

on  the  .onosphe-i  mod-Vaiior  expe-'  f  '  ’*?  4* 

3  MPl  Lindau  Piacf.  a!  -.»• /ai'O-  pO.'’6N  7  ’9640 

KORNftTEIN  M  r,7hL  N77  7^828 

>n  Microprocessor*  m  p'Oi  ess  iCiid'dl  ;>0266  N77  2-0 

o  KORSIA.  A 

Three  dimensKjnai  boundary  lave'  transition,  o”  a  yaweo 
,e  7  5  deg  sha-p  cone  at  Mach  5  r0l90  N78  1434a 

II  ^  Stability  and  control  aspects  of  the  CCV  t  ’Q4C 

f'c  I>01 10  N79  30234 

!S  kortovich.  c  s 

A  strain. ange  pa-tmoning  anal -Sis  o*  mw  cycle  fat.gue 
of  coated  and  uncoated  Rene  80  p0207  N79  '0  9 

37  KOftOWftKY.  L  H 

Millimeter  wave  monopulse  track  radar 
52  pOI 59  N77  22380 

KOTHMANN.  W 

MTI  filters  using  SChfM  analogue  memories 
90  pO 1 56  N77  22356 

KPODZO.  E 

M.n.m.te.  pulse  modulatp,"  •«»  lub-paP 
,  1  ctrcurtfy  nOl'.l  N79  23294 

15  KXXfMfX.  E  M 

Advanced  daveas  and  components  to'  tbe 
and  subm'll.metei  systems  pOlSO  »79  2328 

l05  KBAEUTLE.  17  ,  ,  .  , 

The  role  of  paniculate  damping  m  the  control  o»  combus 
Wro  ,,on  instability  by  alum.num  combustion  Q<. 

>80  p0l26  NBO  10296 

9hl  KRAFT.  C.  L 

Visual  cmena  to'  out  of  the  cockp.t  visual  scenes 
>62  pOH7  N79  15976 

KRAG.  ft  „  , 

bell  Gus(  vehicle  parameter  identification  by  dynamic  .i-^> 

509  „on  ,n  wmd  tunnels  p0104  N79  16097 

Dynamic  wmdtunnel  simulation  of  active  control  syv 

520  terns  pO1 10  N79  30233 

KRAIN.  h 

t.on  Secondary  flow  studies  m  h.gh  speed  centrifugal  comp 

460  -essor  impellers  P0082  N7B  1  UK 


pOOSb  N80  10163 


s  of  different  lighte, 
p0025  N79  21998 


P€RS0NAL  AUfHOR  INDtX 

KRAMER  J  L 

Master  mniiul  station 

KRAUS.  W 

High  angle  of  attack  (. hd>, 

Configurations 

KRAUS*  C 

A  buiiuiaiion  program  to*  the  determination  ot  system 
•eiidbiiity  of  complex  avuxiu:  sysiam-,  p0'99  N80  19823 

KRAUSE  D 

Influence  of  the  retractive  index  profile  on  ;he  transmit. 
MOO  quality  of  gradient  mile*  opt-cal  fibres 

p0274  N78  16830 

KRAUTWALO.  R  A 

The  atmospheric  scatter  channel  for  optical  commuima 
tions  over  the  ho*  non  p0<64  N79  10309 

KRENZ.  G 

Airframe  response  to  separated  bow  on  trie  short  haul 
aircraft  VF  W  614  {>00 10  N  7  7  31081 

KREPUN  R  W 

ionospheric  disturbance  forecasting  through  use  of  X  ray 
and  EUV  measurements  from  the  NBL  S0LRA0  satellites 
p0 1 42  N79  18122 

KRESSEL  H 

Iniection  laser  (ra»SMu(|er  *o»  long  iliSlahce  fiber  opt>cs 
communication  p0274  N  70  16834 

KRETACHMER.  O 

Design  fearures  »•  a  p-e  mixed  variable  area  combers 

u,r  p0076  N77  22138 

KROG  H  K 

1  fonnai'or  1990  A  Norwegian  scene' >o 

p0278  N78  1  1876 

KROGMANN  P 

An  experimental  study  of  boundary  ay6r  transition  on 
a  Mender  cone  at  Macn  6  p0i90  N?8  14341 

KRON  G  J 

Motion  and  force  <  umq  requirements  anq  techniques  for 
advanced  tacncai  aircraft  Simulation  pOl  19  N79  18991 

KROUTIL  J  C 

Unsteady  transonic  flow  .n  a  two  dimensional  diffuse* 
P0037  N78  22048 

KRUECKER.  K 

Problems  o'  adaptive  sidelobe  suppression 

P01S7  N77  22368 

KRUEGER  G  P 

US  Army  aviation  fatigue  related  accidents  1971 
1  l»0227  N79  19621 

Oculomotor  performance  o*  avatcus  during  an  autorota 
tipn  maneuver  m  a  helicopter  simulator 

p0229  N79  19638 

KRUSE.  H 

investigation  on  temperature  distribution  neai  Mmcoo'ed 
p0084  N78  21  127 

KUBBAT  W  J 

Application  of  sbapdown  inertial  navigation  to  high 
performance  fighter  aircraft  p0053  N78  26131 

Advanced  control  concepts  for  future  fighter  aircaft 

p0066  N78  30104 
Redundant  strapdown  navigation  guidance  and  control 
of  a  control  configured  vehicle  p0022  N79  20016 

Failure  detection  isolation  and  indication  m  highly 
integrated  ■.•gnai  guidance  and  control  system 

p003 1  N80  1402 2 

KURINA  S  J 

The  effects  o«  -e  radiation  from  high  rise  buildings  anq 
transmission  lines  upon  the  radiation  pattern  of  Ml 
broadcasting  antenn, I  a-'ays  pOl  76  N80  19347 

KUCHARSKI.  J  M 

Cost  and  design  advantages  de"ved  from  the  standard 
electronic  modules  program  p0022  N79  2001} 

KUEHL  W 

investigations  0f  the  local  heat  transfer  coefficient  of  » 
convection  cooled  ’otor  blade  p0084  N78  21126 

KUEMMEL  W 

Secondary  flows  and  annulus  wail  boundary  (aye's  >n 
axial  flow  compressor  and  turbine  stages 

p0080  N78  1 ‘ 087 

KUENKLER.  H 

Possibilities  o*  adapting  by  pass  engines  to  the  >equ"e 
ments  of  higher  supersonic  flight  p007b  N7  7  221  23 

KUENTZMAN.  P 

Recent  ONE  R  A  studies  on  combust. on  instabilities  >n  st*iiri 
propellant  rochet  moto'S  pO'26  N80  10302 

KUENZI.  F  F 

Atmospheric  sounding  ilSihg  mill, mete'  wave  radiom 
*,,v  pO'63  N79  23309 

KUENZI.  K  F 

Th#  development  of  subharmo-  'tally  bumped  mixers  at 

230  t>0' 50  N79  23280 

H17E8TCR*.  E  R 

R»>l(>girai  and  geophysical  factors  of  electromagnetic 
wavn  propagation  and  'heir  use  m  d.q.tai  data  banks 

pOl  78  N80  19363 

KUFNER  H 

Diagnosis  of  Alcoho'iSm  The  Munich  Alcoholism  Test 
WATl  p0235  N78  f  7662 

KUGLER.  G 

Rescue  helicopters  .n  fir-m*r>  ard  serondary  missions 
pO?28  N79  19606 

KUKUNSKI.  P 

Athlete  endurance  training  Advantage  for  spa*  e  flights’ 

The  significance  of  physical  f'*ness  for  selection  and  framing 

if  Spacelab  crews  j>0?23  N7  7  19740 

Tnd.v.  ne  metabolic  cost  of  pJnfng  *  104  G  ancrah 

pO?5t  N78  16629 

KUNO  H  J 

“ughes  1MPATT  device  work  above  100  GH/ 

pOU9  N  ’9  23276 

KUO  P  % 


LEBOEUF.  f 


KURZHALS.  f  R 

Active  controls  in 
iAGAHO  AG  234J 
Active  controls  >n  i 

System*  implicatiO 


daft  desiyr 
i  raft  design 


;i0 1 04  N79  16864 
xecubve  summary 
pO 1 04  N79  16865 
controls 

[>0108  N?9  30219 
Uol  systems 

pOl 1 1  N79  33219 


Integrity  m  ete<  ironic  flight 
lAGAHO  AH  136] 

KURZKE.  J 

The  pros  and  tuns  Of  variable  geo  metry  turbines 

pOO 7 6  N77  22140 

KUSE  NBE  RQER.  F  N 

Cnticet  inspection  of  bearings  for  li*«  extension 

p0196  N78  26472 

KYLE.  8  Q 

Opportunities  for  variable  yeometr.  engines  m  n.ilitary 
“•'ciaft  p0074  N/7  221  13 


lararhere.  m 

Autometi,  recovery  ahe'  sensor  failure  onboard 

p003 1  N80  14024 

LADELL,  L 

Mult  j  atn  characteristics  at  UHf  in  >utal  irregular 
p016S  N  79  10317 


variations  l r,  dy'i#rr,  il 
(.0103  N79  18096 


St-., 


i'«|  analysis 


1  a  gas  t.jib'n 


finite  element  and  holograph,,  techmam 


f>009 1  N  79  2  7149 


LAGAROE.  X 

Inertiai  smoothing  and  extrapolation  u!  (LS  beams 
Apphcatioi  to  the  Airbus  A  300  B  p0050  N78  2  1074 

LALANNi.  m 

Ih*  analysis  of  engine  vibrations  p009?  N79  2  7150 

LAMAIN.  H 

New  high  power  microwave  sou'Ces  m  the  millirnebit 
:ar’«e  i  0152  N/9  23299 

LAMANNA.  w  J 

Afe  todays  specifications  appropriate  fpi  tomorrows 

airplanes  pOl  10  N79  30239 

LAMAR,  j  E 

Receni  theoretical  developments  and  experimental 
studies  pe’tinent  to  vortex  flow  aerodynamics  with  a  view 

towards  design  p0028  N79  2  2019 

LAMPERT.  A 

E’Osive  and  transient  burning  effects  on  performance 
prediction  accuracy  of  ta>  heel  'ockets  pOl 25  N80  10293 

LAMPERT.  E 

Review  on  communication  aspects  o*  chaff  produced 
scatter  propagation  p0216N77  19533 

Propagation  effec’s  o«*  digital  communication  m  avionics 
review  paper)  ;»0173  N79  31474 

LANCASTER.  F  W 

Paperless  COmmonuttivn  systems  Putting  ,1  ail  toget 
h«f  p0280  N78  1  1888 

LANCASTER.  M  C 

A  prospective  medu  ne  aoproach,  tc  the  problem 
'Schf!IT1iC  vascular  disease  m  the  uSAf 

p02 3 1  N79  1169' 
Sbecdic  Findings  m  Cardiology  ang  Pulmonary  Function 
with  Special  fmphas-s  cm  Assessment  criteria  *o<  f  lying 
(AGAPO  CP  232)  P023BN79  11705 

Specific  findings  >n  laui.oioyv  and  [lulmnngry  function 
with  special  emphasis  on  assessment  criteria  'or  fly.ng 

P0242  N79  2073' 

LANCASTER.  M  F 

Detection  of  corona*-,,  artery  disease  ,n  apparently  healthy 
asymptomatic  a.rcew  members  .iMnp  thallium  20’  myoc 
a»diai  perfusion  sontigraphy  b0239  N79  117  1? 

LANORETM.  j  N 

Simulation  of  a  'ada'  backing  a  gimtmg  a-'crah  target 
•n  a  multipath  environment  p0158  N77  2237  7 

LANDRUM.  E  J 

Assessment  of  existing  analytic  methods  for  prediction 
of  high  angle  of  attack  mads  pr-  delta  wings  ai  suncson.i 
'P*®*1*  o0004  N7  I  20003 

LAND8BAUM.  E  M 

Sol'd  propellant  specific  .mp,,ise  prediction 

p01 24  N80  10286 

LANDY  m  a 

The  development  of  fatigue  Cack  growth  analysis  loading 
'P*  i'»  P0062  N 78  18048 

LANE,  N  t 

The  human  operator  simulator  Workload  estimation 

using  a  simulated  secondary  task  p0253  N78  31  756 

Design  p'oeadure  for  aircrew  station  labeling  selectin') 
and  abbreviation  p0107  N79  30208 

Modeling  the  human  ope'dtnr  Ap[)licat'Ons  to  system 

cost  e«ectiveness  p0266  N80  19846 

LANG.  J  0 

Dynamic  l<  admq  on  an  ai'‘‘j|l  n  n  to  a  growing  separated 
’•9'fin  [y0006  N77  20016 

LANGE  HEBBI.  G 

Variation  of  the  green  line  Oxygen  airglow  emission  rale 
as  a  precursor  ind-c  at've  of  wmle-brne  absorption  anomaly 
of  Hf  radio  waves  p0140  N’9  18108 

Detection  '|r- jinfl  and  d-ittspeed  mMsu’("'ii'’h  •* 
equatorial  ionospheric  ••egulanties  by  means  of  e.-gtuw 
Qhseiyations  p0i8:  NB0  t9iqs 

LANGE.  H  M 

In  flight  handling  qualities  investigation  o'  «  ^ 
longitudinal  shon  term  dynam.i  s  and  dire,  •  h  . 

I  omhmations  for  flight  path  t  a<  x  ng  ,,x.ng  ctfviu  .,(« 
320  variable  stability  tm  rah  [,0"ii  N’3  »  * 

LAN0IN8ERG  k  j 

Thp  transient  response  U*  a  slight'*  •  (>  g*-  i  ► 
surface  pO’F  N  ’  - 

Tropospheric  ;efle<t>o«-  rif  i1,»te-*>nt:,  •  ■  «  ...» 

s.gna'*  .  i  'hi  x, 

Terrain  effects  on  '„q  peoi-  ’■«  »>■•.,'  i  «  .»  ,  . 

ivnq  the  singularity  expansn-, 


S)0032  N80  ’4030 


Tfieoretical  asp«  is  of  banste"!  r«diabo>-  and  scattering 
"  lossless  two  mediurr,  half  spaces  p0'  77  N80  19357 

LANGER.  M  J 

UFVcR  roturcraft  resea'cti  p0065  N78  >9146 

LANGMAM.  T  F 

Ain'»»f|  motion  sensiti 
stability  pa<  a  meters 
LANGLEY,  F  J 

Federated  microcomputer  systems  for  on  board  o.isufe 
yuKlan.e  and  control  p0033  N80  14040 

LANSINQ.  O  L 

Directivity  of  acoustic  radiation  from  sources 

p0268  N80  '4863 

Applications  of  diff< action  theory  to  aeroacoostecs 

(>0269  N80  '48/0 

LANSING.  W 

Applications  Of  structural  opbnwahon  for  Strength  and 
aeroelasbc  design  requirements 

[AGARD  R  664)  ;>0062  N78  1  7048 

LAPCHINE.  N 

Examples  of  laser  utili/atior-  m  .vri  a.rcrah  cedifi,  at, on 
5®i>«s  p0061  N7  7  24  1  2  7 

LAPP.  N 

The  -eal  time  tactical  reconnaissance  data  baboimg 
liioblem  [,028b  N 79  26981 

LAPRIE.  J  C 

A  reliable  anq  survivable  date  transmission  system  for 
avionics  process^  g  p0024  N79  2tX)26 

Definition  o*  the  tuera'-hicai  netwo-k  (o'  aucj'ess.ve 
environnients  RHEA, 

LARSEN.  R 

Troposcattfe'  angle  dive'S'ty  m  theory  and  practice 

p0 1 66  N  79  1 0328 

LARSEN.  T  R 

Ionospheric  effects  on  I0RAN  Cl  m  polar  regions 

1,0048  N7  7  22082 
0MFGA  accuracy  il>  polar  regions  during  .ynospbenc 
disturbances  p0049  N7  7  22086 

LARUELLE.  G 

Pressures  over  a  sharp  edged  art  .make  functioning  m 
subson.,  how  at  reduced  tiowate  p0006  N7  7  20016 

LASCHKA.  B 

Technical  evaluat-on  report  of  me  Special. sty  Meeting 
Unsieady  A-I loads  ,n  Separated  and  Transonic  flow 
|  AG  ARD  Afl  i08|  p0040  N78  261 ’5 

Airframe  response  to  separated  flow 

r>004C  N 78  26’  'f 
ice  no  retion  a-d  -ts  effects  or  aerodynamics  of  unp-otec 
-ed  a.h  raft  components  ;  0J69  N79  15040 

Sor-’e  'actors  affecting  the  dynamic  »iab.l.l,  de  .vabves 
■1*  a  Iiyntei  type  model  bOlOO  N79  15071 

Aerodynamic  characteristics  of  a  figntei  type  conf.gura 
t-un  during  and  bey-md  stall  i  OC26  N79  22003 

LAS  LEY  E  L 

fphemens  and  Cock  determ, ratio-  ■■  GF"S 

[-0055  N80  1C  ’68 

LASSITER.  E  M 

tons  phene  effects  NAVSTAR  GPS 

:  004 7  N  7  ?  22069 

LATIMER.  R  J 

Variable  flow  turbines  c0077  n77  22  142 

IAUCHE.  M 

Var  .rt'on  of  the  g-ee'-  i  ne  oxygen  a, -glow  iss.;.-  ate 

as  a  precursor  .ndicabve  c-'  wintertime  absorption  ant.~.ei, 
of  HF  laciro  waves  [>0iac  N79  •  6 ' 08 

Detection  ranging  and  a>>h<j.,  ►•.)  e  •»  < 

equatonai  ionospheric  '"eguiant.es  by  o'  »  ^k-w 

obse-vations  cO’82  N8>.  ‘9*S‘ 

LAURENSOU.  J 

Rehab  lny  improvement  d.,e  t<  the  ape  .  at  ,  •  •  ,♦  %♦* 

of  Ope-ational  reliability  i  0.\V  %g,  'y  . 

LAURENT.  G  J 

Hymen  fee  to*  engineering  tev  a-,,i  »,«  .,*•  •  •• , 

Naw  LAMPS  heticopte*  svste->  .  . .  8  s  - 

LAURENT.  P 

D  le'pnba1  OVlfjA  ’es'.s  a  ■  se»e 

SYIE015  a  radingovtin*  '  S.  s  * 

LAUTlER.  J 

A  network  o'  digit*  1  Sd"  * 

duplexing 

LAVRENCN.  VY 

The  effects  i>*  e  ao  ar 
I  ransm  rss-o*-  I  -  ex 
hroedcast.ng  a-te-  *  x  ».• 

LAW.  8  V 

LAWNCZCCK  O 

The  ..  t  ■ 

■•ai'in,)  ■ 

ae-rirty  •  i*  , 

LAWRENCE  '  •• 


*r  Nh 


LE80T.  Y. 


PERSONAL  AUTHOR  INDEX 


LI  SOT,  V 

Prediction  of  variable  geometry  compiet&oi  performances 
toft  design)  P<X)76  N77  22136 

Measuring  techniques  m  high  temperature  turbines 

d0087  N78  2HS1 

LI  SOW.  I.  L 

The  impact  of  diQduat >on  on  military  communications 
pOl  7 1  N79  31459 

LI  CAT.  f 

The  future  of  fiber  opli'S  with  regard  to  military  aeronaut! 
cal  applications  p0?71  N78  16804 

UCHNER.  W 

Calibration  of  an  INS  based  on  flight  data 

p0O50  N78  21076 

LECHT.  M 

Unsteady  roto<  blade  loading  m  an  aval  compressor  with 
steady  state  inlet  distortions  p0095  N79-27176 

UECMTIN.  J  f . 

Fundamental  aspects  of  superplasticity  with  examples 
of  industrial  construction  using  Ti-6AI  4V  alloy 

P0l47  N79-23247 

UCISCOCCIA.  0 

High  temperature  corrosion  of  Ni  base  fo<  turbine  blades 
alloys  m  sulphate  chloride  containing  environments 

p0086  NTS  24  <40 

LIOY.  J  P. 

Aerodynamic  characteristics  of  a  fighter  type  configure 
tion  during  and  beyond  stall  p0025  N79- 22003 

LEE.  A.  H. 

The  YC  14  upper  surface  blown  flap  A  unique  control 
surface  pOH3  N0O  15157 

LEE.  S.  K. 

VHF  propagation  prediction  with  path  profile  methods 

pOl 66  N79  10316 

LEEOOM.  O.  K. 

Representing  human  thought  and  response  in  military 
conflict  simulation  models  p0260  N0Q  19813 

Lf  f  MAN  0  8..  JR 

Techniques  for  microprogram  validation 

p0007  N77-25064 

LEES.  M  A. 

The  assessment  of  rotary  wing  aviator  precision  perform 
ance  during  extended  helicopter  flights 

P0250  N78  16625 
An  evaluation  of  the  effects  of  a  stability  augmentation 
system  upon  aviator  performance/ workload  during  a 
MEDEVAC  high  hover  operation  p0226  N79-19612 

Changes  in  the  rotary  wing  aviator  s  ability  to  perform 
an  uncommon  low  altitude  rearward  hover  maneuver  as  a 
function  of  extended  flight  requirements  and  aviator 
fatigue  P0227  N79  19623 

Visual  performance/  workload  of  helicopter  pilots  during 
instrument  flight  p0229  N79- 19640 

Aviator  visual  performance  A  comparative  study  of  a 
helicopter  simulator  and  the  UH-1  helicopter 

P0231  N79  19652 

LEET.  D  0 

Procedures  used  to  generate  input  data  sets  for  the 
articulated  total  body  model  from  anthropometric  data 

P0242  N79-31903 

UORIVCf.  E. 

New  computation  method  of  turbine  blades  film  cooling 
efficiency  p0088  N78-2 1 1 54 

LMOUAY.  <7 

Detection  and  supervision  of  obstructed  respiratory  flow 
m  fliers  Advantages  of  debit  volume  graphs 

P0239  N79  M707 
Cardiac  conduction  and  aptitude  problem  of  fliers  The 
benefits  of  endocavital  recording  of  the  His  bundles 

P0240  N79- 11716 
The  advantages  of  ultrasonic  echocardiography  m  the 
cardiological  evaluation  of  fliers  p0240  N79-1 1718 

LEMNERT.  W 

Some  requirements  for  a  communication  system  guiding 
the  relations  between  the  design  engineer  and  a  genera) 
data  base  P0266  N 79  20764 

LE1TE.  A  M  P.  P. 

Holographic  elements  for  practical  fibre  bundle  coup) 

ers  P0275  N78  16844 

LEMAITRE.  J  F. 

A  method  for  designing  multiprocessor  architectures  for 
awomes  functions  p0030  N0O14O21 

UMIUI.  0 

Ignition  and  extinction  of  sol'd  propellants 

pOl  24  NfO  10284 

LEMNERT,  A.  f 

Fundamentals  of  laser  Doppler  velocimetry 

P0077  N77  32168 

LKNMIONI  C 

Forecast  assessment  of  the  total  level  of  safety  to'  a 
Civil  aviation  transport  aircraft  P0044  N7  7  1 9038 

LIONOE8.  C.  T. 

Principles  and  operational  aspects  of  precision  position 
determination  systems 

(AGARO  AG-2451  p0054  N0O  10154 

LEONE.  C  M 

US  aircrew  chemical  defense  assemblies 

P0256  NfO  14736 
integration  of  protection  agamst  chemical  warfare  agents 
with  aircrew  personal  equipment  p0257  N0O  1473B 

if  RAT.  A. 

Numerical  calculation  of  unstaady  transonic  flows 

POOH  N77  31088 

LERNtR.  C. 

Application*  of  structural  optimization  for  strength  and 
aeroalastic  design  requirements 

(AGARO  *  8841  p0062  N78  1  7048 

lETOt/WY.  j. 

Design  of  a  simulator  for  studying  the  helicopter 
SOVEH  P0262  N0O  19629 


LEVANT.  P 

Pressures  over  a  sharp  edged  an  intake  functioning  m 
subsonic  how  at  induced  llownte  p0006  N77  20016 

UVENTHAL  I 

The  foundation  and  development  of  tne  finite  element 
method  to  solve  partial  differential  aquations  of  fluid 
mechanics  p0186  N77  22443 

LEVESQUE.  R 

Influence  of  acceleration  on  surface  acoustic  wave 
oscillators  p0134  N76  31286 

LEVIN.  S. 

Aviation  training  using  video  disk  technology 

p0262  N80  19828 

LEVINS* Y.  E.  S 

Theory  of  wing  span  loading  instabilities  near  stall 

p0006  N77  20014 

LEVINSON.  E. 

Laser -gyro  sirepdown  martial  system  applications 

P0053  N?8  26130 

LEVI  SON.  W  H 

The  application  of  control  theory  to  the  investigation  of 
roll  motion  effects  on  human  operator  performance 

p0246  N?9  31931 

LEWANDOWSKI.  K 

MEk  A  new  procedure  for  development  of  maintenances 
policies  pO 203  N80  19556 

UWtH,  C. 

Troposcatler  aperture  medium  coupling  loss 

pO  1 63  N79  10303 

LEWIS.  A. 

Future  aviation  fuels  fuel  suppliers  views 

p0l3 1  N79  >3194 

LEWIS.  C.  H. 

The  piodynamic  response  of  the  human  body  and  its 
application  to  standards  p0246  N79  31929 

LEWIS.  D.  C. 

An  integrated  optical  analog  to  digital  convener 

p0273  N7 8  18824 

LEWIS.  P. 

An  eupenmenta I  investigation  of  mulh  pa th  scattering 
at  L  band  pOl 79  N80  19370 

LEWOLT.  J.  0. 

Fuel  conservative  subsonic  transport 

pOlOS  N79  16874 

LEYLANO.  W. 

Modeling  the  human  operator  Applications  to  system 
cost  effectiveness  p0266  N80- 19846 

LHOMMET.  J.  Y. 

Experience  with  using  adaptive  control  m  milling 

P0146  N79  23239 

LIANG.  D  F. 

Development  ot  aiding  GPS/strepdown  inertial  naviga 
tion  system  p0032  N80  14031 

LIARD.  F. 

Fatigue  of  helicopters  Service  life  evaluation  method 
p0070  N79  23079 

HAUQMINAt.  R 

Technical  evaluation  report  on  the  Fluid  Dynamics  Panel 
Symposium  on  Prediction  of  Aerodynamic  Loading 
(AGARD  AR  125)  p0041  N78  32074 

UBUROI,  J. 

Hot  isostatic  processing  of  IN  738  turbine  btades 

pOJ47  N79  23249 

UEBE.  H  J. 

Atmospheric  medium  characterization  and  modelling  of 
EHF  propagation  in  air  p0l44  N79- 18140 

UEBERMAN.  W  8. 

Use  of  onboard  real-time  flight  teat  analysis  and  monitor 
systems  p0061  N77-24131 

UEO.  F 

The  small  nations  needs  for  scientific  and  technical 
information  The  case  of  Norway  pO270  N78- 11875 

UFF,  %.  W. 

Eatimatron  of  aerodynamic  characteristics  from  dynamic 
flight  teat  data  pOl 01  N79- 15075 

ULLCY.  G.  M. 

The  stability  of  axial  flow  between  concentric  cylinders 
to  asymmetric  disturbances  pQ186  N7 8  1 4324 

UMBRUNNER,  M. 

A  simulation  program  for  the  determination  of  system 
reliability  of  complex  avionic  systems  P0199  N80- 19623 

UNDBtnQ,  A.  W 

A  survey  of  communications  in  the  high  noise  environ¬ 
ment  of  Army  aircraft  P0230  N79- 19646 

UNOC.  0. 

Gas  generator  propellants  for  air-to-air  missiles 

PO120  NBO  10297 

UNOC.  H.  J. 

Coordination  of  medical  aspects  of  the  air  rescue  service 
m  the  Federal  Republic  of  Germany  p0225  N79- 19610 

UNDtBtRO.  O  t 

Performance  of  automatic  track  initiation  logic  in  specific 
target  environments  00170  *79-30467 

UNOGREN.  Q.  M. 

Micros tnp  components  for  low  cost  millimeter  waves 
missile  seekers  dOI 51  *79  23288 

UNDNf  R.  J. 

The  performance  of  code  division  multiplexing  with  pulse 
position  modulation  p0174  N79  31489 

U NOSEY.  T.  H. 

The  unstaady  aerodynamics  of  a  cascade  m  translation 
p009B  *79  27)90 

UNTON.  P.  M 

Operator  workload  assessment  model  An  evaluation 
of  a  VF/VA  V/STOL  system  p0263  *78  31767 

Human  factor  engineering  test  and  evaluation  of  the  US 
Navy  LAMPS  helicopter  system  p0228  *7919632 

Predicting  field  of  view  requirements  for  VSTOL  aircraft 
approach  and  landing  P026S  *80  19847 


UFA.  ■ 

Ocean  swell  parameters  from  narrow  beam  HF  radar  tea 
echo  p0lB3  NBO  19404 

UP  Of  SAY,  J.  R. 

Ionospheric  range  rate  effects  m  satafkte  to  satellite 
(racking  pOl39  *79  16103 

UU.  C.  M. 

Pulse  delay  and  pulse  distortion  by  random  scattering 
■n  the  ionosphere  p0164  N79  10306 

Applications  of  diffraction  theory  to  aeroacoustics 

p0269  *80  14870 

UU.  D.  D 

Toward*  a  mixed  kernel  function  approach  for  unsteady 
transonic  flow  analysis  p0037  N7B  22044 

LLEWELLYN.  S.  R. 

Ionospheric  range  rate  effects  in  satellite  to  sa»ai)»ta 

tracking  pOl  39  *79  18103 

LLORET.  P. 

Inertial  smoothing  and  extrapolation  of  IL$  beams 
Application  to  the  Airbus  A  300  B  p0050  *78-21074 

LOCKVEAR.  S.  J. 

Non  obtrusive  detection  of  transition  region  using  an 
infra-red  camera  p0 190  N78- 14344 

LODGE,  C. 

Dynamic  environments  and  test  Simulation  for  qualifies 
tion  of  aircraft  equipment  and  external  stores 

P0070  NBO  1909? 

LODGE.  C.  0 

Dynamic  loading  of  airframe  components 

pOOlO  N77  31080 

A  practical  optimum  selection  procedure  for  a  motivator 
m  active  flutter  suppression  system  design  on  an  aircraft 
with  underwing  stores  p0097  N7 7  33209 

LOESERT,  G 

Stability  and  control  aspects  of  the  CCV-F104C 

pOUO  N79  30234 

LOECKER.  T.  H. 

Detection  of  coronary  entry  disease  m  apparently  healthy 
asymptomatic  aircrew  members  using  thallium  201  myoc¬ 
ardial  perfusion  scintigraphy  p0239  N?9- 11712 

LOF.  C.  J. 

Calculation  of  stress  intensity  factors  for  corner  cracking 
■n  a  lug  p0206  N77-22562 

LOfSEAU.  W 

Study  m  a  straight  cascade  wind  tunnel  of  aeroelasnc 
instabilities  m  compressors  p0095  N79-27176 

LOMBARDO.  S. 

Technical  evaluation  report  on  50th  Propulsion  and 
Energetics  Panel  Meeting  on  High  Temperature  Problems 
in  Gas  Turbine  Engines  p0083  *78  2  Ml  8 

Technical  evaluation  report  on  the  50th  Meeting  of  the 
Propulsion  and  Energetics  Panel  A  Symposium  on  High 
Temperature  Problems  m  Gas  Turbina  Engines 
(AGARD  AR  1 161  p0088  N78  27 1 35 

LONG.  R.  J. 

Satellite- reference  ionospheric  propagation  correction  for 
USAF  soacetrack  radars  p0139  N79  18102 

LONQO.  L 

Psychopathology  of  an  traffic  controllers  and  radar 
operators  p0224  N77  20738 

LORENZ  METER.  W. 

The  cryogenic  wind  tunnel  another  option  lor  the 
European  Transonic  Facility  p0121  NBO  19140 

LORENZ.  R.  W. 

Theoretical  distribution  functions  of  multipath  prepays 
tion  and  their  parameters  for  mobile  radio  communication 
m  quasi  smooth  terrain  pOI77  NBO- 19358 

LORINCZ.  D  4 

Forebody  vortex  blowing  A  novel  control  concept  to 
enhance  departure/ spin  recovery  characteristics  of  tighter 
and  trainer  aircraft  pOMS  *80-15172 

LOSSON.  T  R. 

A  16  Kb/s  Modem  for  secure  voice  service  over  nar¬ 
rowband  analog  channels  p0175  *79-31496 

LOTTCR.  K  W. 

Intake  design  and  intake/  airframe  integration  for  a 
post-stall  fighter  aircraft  concept  p0029  N79-22027 

Dynamic  pressure  loads  in  the  air  induction  System  of 
the  tornado  fighter  aircraft  p0094  *79-27168 

LOTZ.  M. 

Analysis  of  error  sources  m  predicted  flight  perform¬ 
ance  P0019  N78-26087 

LOTZE.  A. 

Asymmetric  store  ftutte-  p0099  *78-31127 

LOUSET.  R. 

Experimental  solutions  of  acoustic  fatigue  problems 

p0207  *77  22572 

LOUIS.  J.  f. 

Systematic  studies  of  heat  transfer  and  film  cooling 
effectiveness  p006?  N7%  2 1 1 48 

LOURTIOZ.  4.  M. 

Analysis  of  optically  pumped  CW  (continuous  wave)  Fir 
(far  infrared)  laser  efficiency  pOl52  N 79-23301 

LOVE  MY.  C  4. 

In-flight  recording  of  helicopter  pilot  activity 

p0250  *78-16624 

Human  factors  evaluations  of  today  s  helicopters  es  an 
aid  to  future  systems  design  p0228  N79- 19627 

Soma  especte  of  helicopter  communications 

p0230  *78-10647 

LOWS,  W.  F. 

Visual  requirements  for  the  helicopter  pitot 

p0229  N 79  19636 

LOWRII.  B.  W. 

Fan  noise  pOOOl  *77  18999 

LOWRY.  W.  *. 

The  library  m  the  future  p0279  N76  1 1881 

LOWSON.  m.  V. 

Research  Raqutramants  for  the  improvement  ol  helicopter 
operations  o0088  N76  19147 


1-86 


personal  author  index 

LUCCMI.  C.  W. 

Vort»*  lattict  sopioech  *0f  computing  ovsiell  force*  on 
V/STOL  conhgu'ttions  pOOOfi  N77  20006 

LUCERO.  f.  N. 

Owi«  aircraft  systems  evaluation  p0060  N77  2412 1 

LUCHAKA,  O  0 

Oaacnpttva  cataloging  p0281  N79  13928 

LUCKRINQ.  J  M 

Racant  theoretical  development*  and  experimental 
studies  pertinent  to  vortex  flow  aerodynamics.  with  a  view 
towards  design  p0028  N79-22019 

LUDWIO.  L  R 

Gas  path  sealing  in  turbine  engine*  p0089  N79  110S7 

Seif  acting  *h*f?  seals  pOOftO  N79- 1 1070 

LUEQ.  H. 

Digital  Communications  in  Avionic* 

(AGARD-CP-239)  p0t71  N79  31458 

LUGT.  M  J. 

Recant  advance*  m  the  numencul  treatment  of  the 
Naviar  Stoke*  equations  pO106  N77  22444 

LUM.  K. 

The  NAE  airborne  V/STOL  simulator 

p0065  N7B-19U5 

LORD.  O  J. 

Bioeffects  research  in  the  determination  of  laser  hai- 
•«*  P0224  N77  20740 

LU STICK.  L 

Multi**.*  dynamic  response  of  the  human  head  and  neck 
to  impact  acceleration  p0243  N79  31906 

LYNCH.  U.  H.  D. 

Theater  air  defense  engagement  si  mu  fat  ion -com  mend/ 
control/ communications  ITadens  C3)  An  approach  to 
theater  air  defense  model /methodology  development 

p0260  N80-19817 

LYOW.  I.  O. 

Real  time  simulation  of  turbulent  atmospheric  propaga 
"w  p0l44  N79  18138 

LYTIC.  R.  J. 

Definition  of  subsurface  features  bv  geophysical  pro- 
b,n«  p0 1 83  N80  19408 


MAHADf  VAN.  R 

The  stability  of  aa«a)  Row  between  concentric  cylinder* 
to  asymmetric  disturbance*  pOlBS  N?B- 14324 

MAHKR.  A.  J. 

Pern#*  partitioning  PO207  N7«  26999 

FORTRAN  for  avionics  p003 1  NBO  14022 

MAHIEU.  J.  ft. 

New  hyperfrequency  emission  plug  in  unit  reception 
for  millimeter  radar  waves  P0165  N7  7 -22363 

The  construction  of  transmitter  receivers  for  long 
millimeter  wave  transmission  systems  with  application  to 
the  study  of  radio  wave  characteristics  in  the  Pane  area 
P0163  N79  23304 

MAIQRET.  J.  P 

Nondestructive  inspection  of  coiled  structures  end  the 
receipt  of  rew  materials  P0197  N 78  26479 

m Aimes,  j.  o. 

A  survey  of  the  use  of  surface  wave  devices  m  radar 
systems  p0155  N77  22364 

MAISONNEUVE.  V. 

Ignition  and  extinction  of  solid  propellents 

P0124  N80  10284 

MA/f  Wf*f.  P.  L 

Medical  qualification  procedures  for  haiardous-duty 
•eromadicai  research  P0237  N79  11695 

Transient  intraventricular  conduction  defects  observed 
during  experimental  impact  in  human  subjects 

P0243  N79  31907 

MAKALOU9.  D.  L 

Aircrew  fatigue  in  nonstop,  transoceanic  tactical  deploy 


MAURICE,  c. 


ModeHwig  troposphere  channel  distortion 

pOU6  N7f  If  142 

MAROUUEf.  A.  t. 

Performance  of  automatic  track  initiation  logic  m  specific 
target  environments  P0170  N 79  3046? 

MARI.  C 

A  method  for  predicting  boundary  layer  transition 

P010O  N70  14330 

MAR  16.  M. 

Residual  stresses  in  grinding  P0146  N?0  23236 

MARQUE.  J.  P. 

New  fugh  power  microwave  sources  m  the  mdfcmetnc 
'•no*  P0162  N70  23299 

MAAQUIt,  J.  A. 

Frequency  response  of  cardiovascular  regulation  m 
canines  to  sinusoidal  acceleration  at  frequencies  below  t 
Hi  (basis  for  b*odyn*m»c  modeling)  p0244  N79-31915 

MAR8H.  H. 

Secondary  flow  in  ceecedes  p0062  N76-  1 1 096 

MARTIN.  R.  W. 

Heat  transfer  to  a  PVD  rotor  Wade  at  lugh  subsonic 
paaaega  throat  Mach  numbers  P0067  N78-2 1 1  SO 

MARTIN.  C.  A. 

The  development  and  evaluation  of  e  g  seat  for  a  high 
performance  military  aircraft  training  Si  mule  tor 

pO1 19  N79- 16994 

MARTIN.  D.  L 

Application  techniques  for  digital  flight  control  system* 
P0066  N78  30117 

MARTIN.  E.  N. 


p0251  N70  16620 


Crvrl  epplrcetions  of  NAVSTAR  GP$p0066  NfO  10175 


MARIN.  R.  C. 

Working  with  technology  Distributed  processing 
standards  for  the  eighties  p0267  N?9  25990 

MAKLAD.  M. 

Testing  of  tensile  strength  of  optical  fiber  waveguides 
p0272  N70- 16810 

MALCOLM.  Q.  N. 


New  NASA  Ames  wind-tunnel  techniques  for  studying  MARTORANO.  L 


The  influence  of  a  periodic  wall  deformation  on  the 
development  of  natural  instabilities  leading  to  a  transition 
PO109  N79  14333 

MARTI  NELLI.  Q. 

Some  theoretical  and  experimental  investigations  of 
stresses  and  vibrations  in  a  radial  flow  rotor 

p0093  N79  27)50 


MA6EY.  0.  C. 

Measurements  of  buffeting  on  two  65  deg  delta  wings 
of  different  materiWs  pOOfO  N77-3T079 

MARCV.  0.  0. 

Prediction  of  the  seventy  of  buffeting 

pO)9)  N78  28404 

Aerodynamic  characteristics  of  moving  trailmg-edge 
controls  at  subsonic  and  transonic  speeds 

pO1 15  N80  15169 

MACCMI.  E. 

Experimental  results  on  high  speed  double  mechanical 
**•<«  p0090  N79-11066 

MACCORMACK.  R.  W 


airplane  sqm  and  two-dimensional  unsteady  aerodyne 
rn,cs  P0099  N70. 15064 

MALE  FAKIR.  J. 


Intake  design  and  intake/ airframe  integration  for  a  MA6CLE,  J. 
iost-stall  fighter  aircraft  concept  p0029  N79-22027  design 


High  temperature  H2-Air  variable  geometry  combustor 
and  turbine  Test  facility  and  measurements 

P0O66  N78  21137 


65  deg  delta  wings  Post-stall  fighter  aircraft  concept  D0029  N79-22027 
pOOlO  N77  3)079  MALMQUfiT,  6. 

On  the  detection  and  measurement  of  cracks  in  cntically 
!U.oi  ju7o  D0196  N78-26469 

MALTHE-60REN66EN.  O. 

^  9  9®  The  effect  of  locally  applied  orga nophosphates  on  miosis 

pO1 15  N80- 15169  arMl  acatvlcholinaatar*»®  adaptation  to  chronic  treatment 

p02 56  N80  14731 

double  mechanical  *•**•**■  R. 

p0090  N79-11066  Microcomputer  based  on-line  state  estimation  with 

appiicatioos  to  satellites  p0032  N80  14033 


Status  and  future  prospects  of  using  numerical  methods  MANENT,  P.  J. 


to  study  complex  flows  at  High  Reynolds  number* 

p0l92  N78  28410 

MACDONALD.  W.  R. 

angular  motion  sensing  with  gas  rotora 

pOO«1  N77-24128 

MACFALL  D. 

The  Chirp  Z  transform  with  CCD  and  SAW  technology 
P0137  N78  31312 

MACFARLANE.  J.  J. 

Future  fuels  for  aviation  p0l31  N79-13193 

The  role  of  fundamental  combustion  in  the  future  aviation 
fuels  program  pOI 31  N79  13195 

MACINTYRE.  N.  ft. 

Long  term  pulmonary  function  patterns  in  the  aviator 
The  thousand  Aviator  study  p0239  N79- 1 1 708 

MACK.  K.  W 

German  Army  helicopter  development  and  prospects  for 
the  future  p0063  N78-19128 

MACK.  L  M. 

Transition  prediction  and  linear  stability  theory 

p0187  N78-14317 

MACK  AY.  N.  A.  M. 

Leaky  coaxial  cables  for  obstacle  detection  and  contin- 
uout  access  guided  communications  p0l83  NBO- 19407 

MACKENZIE.  E.  M. 

Equatorial  and  high  latitude  empiric  at  models  of  scintilla¬ 
tion  levels  p0141  N79  191 14 

MACKIC.  L 

Software  reliability  Understanding  and  improving  it 

P0202  N80  19548 

MACKINTOSH.  I.  W. 

Solid  etat#  mierowav#  amplifiers  and  locked  oscillators 
for  coherent  radar  transmitters  pOl55  N77-22347 

MARRFELO,  C. 

Convolution  and  correlation  memory  by  means  of  surface 
acoustic  wave  devices  p0135  N78-31297 

Reading  and  acouefic  processing  of  optical  images 

P0136  N78  31304 

MAC6TREUO.  L 

Expen  mental  maasuramants  of  moving  noise  sources 
p0269  N80- 14868 
Experimental  and  numerical  results  of  sound  scattering 
**  ■  b«h'  p0289  N80  14873 

MAOOAUNO.  R-  t. 

Progress  in  measunng  and  modeling  the  effects  of  tow 

frequency  vibration  on  performance  p0246  N79-31930 

MAQWU*.  R. 

The  transonic  oscillating  flap  A  comparison  of  calcula 
irons  with  experiment*  pOOl  1  N77  31086 

MAGNUtfON.  A. 

Crack  detection  m  bolted  joints  p0l98  N78  26473 


>lds  number*  Oap til  vision  m  aviefion  q0236  N?8  28797 

p0l92  N78-28410  Visual  problems  raised  by  low  altitude  high  speed  flight 

p0236  N78  20798 

tors  MANEV.  C.  T. 

p0061  N77-24128  Tactical  missile  performance  requirements  A  methodol¬ 
ogy  for  development  pO!22  N79-27226 

d  SAW  technology  MANGANO,  G.  J. 

pOt 37  N70-31312  Rotor  bust  protection  Design  guidelines  for  contsm- 

P0094  N79  27166 

P0131  N79  13193 

in  th.  fuluf.  .yi.tion  »"  ,h"  P'Op.0.tion  of  UMF 

P0131  N79  13195  MiSSoS.  wT  p0184  NBO- 19409 

Improvements  in  the  man- machine  interface  for  data 

c<>239  S?»7"Si  „SSSo!m:  ,nd  con'""  00286  N?9  35983 

Comparisons  of  theoretical  and  expenmental  pressure 
ntend  prospects  for  distributions  on  an  arrow-wing  configuration  at  subsonic. 

p0063  N78-19128  transonic,  and  suparsonic  speeds  p0003  N77- 20000 

MANfON.  8.  f. 

ility  theory  The  development  and  application  of  stramrange  partition 

p0187  N78-14317  *hg  as  a  tool  in  the  treatment  of  high  temperature  metal 

pQ207  N79- 10478 

itection  and  contm-  MAN  VILLI,  P. 

p0l83  NBO  19407  Lx>w  budget  simulation  in  weapon  aiming 

pOIIB  N79  15984 

I  models  of  scintilla-  *  Wespon  delivery  and  ns  evaluation  p0l22  N79-27227 
p0141  N79  181 14  M^QUM|NENMAN.  8. 

Study  m  a  straight  cascade  wind  tunnel  of  aeroelsstic 
»mj  improving  it  .n  comD,«.or.  p0095  N79-27179 

»0202  N80-19S48  **£££  ^  ^ 

di lockM  OKinmon  MMCHlIg,  M.  0OO8I  N78  1 1094 

pOl55  N77-22347  Open/closed  loop  identification  of  stability  and  control 

characteristics  of  combat  aircraft  pO1 10  N79-30232 
by  means  of  surface  Wind  tunnel  and  free  flight  model  identification  axpan- 
p0135  N78  31297  anca  p0072  N80  19103 

optical  images  MAROLLAT,  J.  F 

p0136  N78-31304  Thrse-dimensional  boundary  layer  transition  on  a  yawed 

7  5  deg  sharp  cone  at  Mach  5  pOI 90  N78  14342 
ng  noise  sources  MARCO.  J. 

p0289  N80- 14868  Definition  of  tha  hierarchical  network  for  aggressive 

of  sound  scattering  (RHEA)  p0032  N80-14030 

>0289  NBO  14873  *"?*•/**" 

CFM9Q  turbofan  maintainability  sod  raliability-orianted 

Ih.  0.  low  00078  N77  33”9 

>0246  N79-31 930  *». 

The  dynamic  flow  on  a  wing  profile  in  tha  movement 
of  a  screen  Tha  influence  of  oscillation  parameters 
ipanson  of  c Jcuhr  P0039  N 78  2206  f 

>0011  N77  31086  MARE8CA.  J.  W-.  JR. 

HF  skywava  radar  estimates  of  the  track  surface  wind 
>0196  N78  26473  and  waves  of  hurricane  Anita  pOl83  N80  19403 


p0029  N79-22027  Oasign  of  a  simulator  for  studying  the  helicopter 

SOVEH  p0262  N80  19829 

Of  cracks  111  cntically  J.  L 

P0196  N78-26469  Th#  •tlu,P'l'>ent -system  interface  in  an  antitank  helicopter 

at  P0107  N79  30211 

MA8ENG,  T. 

A  ,'och“,,c  mod”‘  '«» 

O02 56  NBO  14731  MA8UN  N  M  P0146  N79  18148 

HF  communication  to  small  tow  flying  aircraft 

*ussr5r.£s  -  „r  c„ — ,^,r,93'‘ 

o023d  7138  28797  DMXOW.J.  i.  [4)180  NBO  19377 

de  high  spmd  flight  leaky  coaxial  cables  tor  obstacle  detection  and  contm 


uous  access  guided  commumcations  p0183  N80  19407 

MAM.  J. 

Smgie  frequency  use  of  tha  Navy  Navigational  Seteft«te 
System  p0050  N77-22093 

MAMAREUJ.  L 

High  temperature  tow  cycle  fatigue  behavior  of  cast 
IN738LC  alloy  p0206  N79- 10400 

MARTEN,  R.  L 

An  analysis  of  tha  evolution  of  the  reliability  and  maintain 
ability  discipline*  p0 1 99  NBO- 1 9520 

MATN8R.  H.  ». 

The  role  of  particulate  damping  m  the  control  of  combus¬ 
tion  instability  by  aluminum  combustion 

P0126  N80  10296 

Application  of  combustion  instability  research  to  solid 
propellant  rocket  motor  problems  p0l28  N80-10303 


P0003  N7 7  20000  MATHEW8.  C.  B. 

Store  separation 


Store  separation  p0042  N79-23058 

stramrange  partition-  MATHIW8.  R.  M. 

>  temperature  metal  Manned  air  combat  simulation  A  tool  for  design 
pQ207  N 79- 10478  development  and  evaluation  for  modem  fighter  weapon 

systems  and  framing  of  aircrews  pO  1 20  N79- 1 5998 
liming  MATMIEU.  J. 

pO1 18  N79  15984  A  method  for  predicting  boundary  layer  transition 
pOI 22  N79-27227  P0190  N78-14339 

MATT.  M.  J. 

tunnel  of  aeroelsstic  Problems  m  combining  source  and  channel  codmg 

p0095  N79  27178  p0174  N79-31485 

MATTHEWS.  A.  W. 

tery  bladings  Expanmental  determination  of  dynamic  derivative*  due 

p0081  N78-1 1094  to  roll  at  British  Aerospace.  Wart  cm  Oivtsion 

P0100  N79- 15065 

stability  and  control  MATTHEWS.  C. 

pO1 10  N79-30232  Cnnl  applications  of  NAVSTAR  GPSpOOSB  N80- 101 76 

dantification  axpen-  uirriuwt  >  > 
d0072  N0O- 19103  * 1  ■■ 

Future  applications  of  low  cost  strapdown  laser  memei 

.n*„K>n  on.  yawed  P0050  N78-21072 

p0190  N78  14342  ■"»*TH«W*,  O. 

Tha  development  and  evaluation  of  a  g  teat  tor  a  high 
ivork  tor  aggressive  performance  military  aircraft  training  simulator 
p0032  NBO- 1 4030  PO  1 1 •  N?0-  T 5984 

M AUCHANT.  X. 

i  reliability -oriented  ^*9h  power  microwave  sources  in  the  mdfimetnc 

p0079  N77-33189  ran9«  P0162  N 79  23299 

MAUR8R.  H.  A. 

a  in  tha  movement  Expendable  digit ai  computer*  m  tactical  missile  trends 

n  parameters  *nd  tradeoffs  m  software  end  hardware 

p0039  N70  22061  P0024  N79  200?4 

MAURICE.  C. 

track  surface  wind  Technical  and  operational  aspects  of  tetecommunKvtmns 

pOI 83  NBO- 19403  m  aeronautics  P0171  N79-3140O 


l  87 


MAVOR.  J. 


PERSONAL  AUTHOR  INDEX 


MAYOR.  J 

The  design  and  development  of  CCD  programmable 
ir«nsv*rs«l  filters  and  correlators  pOI  34  N78  31289 

MAXWELL  R-  O  J 

Current  standards  of  fatigue  test  on  strike  aircraft 
|AGARO  AR  92)  p0083  *79-19051 

MAV.  O  H. 

A  generalised  solid  motor  development  test  approach 
with  application  to  IUS  p0128  N80  10314 

MAV.  A  J..  JR 

Potential  improvements  in  engine  performance  using  a 
variable  geometry  turbine  p0077  *77  22141 

MAYER.  O  J. 

Spectral  analysis  using  the  CCD  Chirp  Z  transform 

p0137  *78  31313 

MAYER.  0.  V. 

Experiment*)  results  concerning  the  influence  of  wave 
propagation  on  telemetry  data  transmission  at  230  MHi 
compared  with  2  3  GHx  p0161  *77  32387 

MAV8R.  M.  8. 

A  survey  of  communication*  in  the  high  noise  environ 
ment  of  Army  aircraft  p0230  N7919846 

MAVMARO.  M  C. 

Low  frequency  electric  held  venations  during  MF  transmis 
sKjns  on  a  mother  daughter  rocket  p02l6  N77-19642 

M CAP 0088.  D.  A. 

Distinguishing  borderline  hypertensives  from  normotens 
ivas  A  clinical  study  of  300  aircrewmen 

p0237  N79  11899 

MCALU8T1 R.  O  T 

Design  of  helicopters  for  survivability 

p0045  *77  19045 

MCAUJ8T1R.  J.  D 

Design  guidance  from  fighter  CCV  flight  evaluations 

pOIIO  N79  30235 

MCCAMRRiDOC.  J.  J. 

Approaches  to  CW  agent  area  detection  systems  for 
airfields  p0256  N80  14733 

Philosophy  of  protection  of  US  aircrews  against  chemical 
warfare  agents  p0256  N80- 14734 

Integration  of  protection  egemst  chemical  warfare  agents 
with  aircrew  personal  equipment  p0257  N80- 14738 

MCCLATCHIV.  JV  A. 

Atmospheric  optical  transmission  modelling  and  predic 
non  schemes  p0l43  N79- 16127 

Modelling  of  the  visible/ infrared  propagation  environ 
ment  p0167  N79  27388 

MCCLf  ROOM.  R.  C. 

Solid  rocket  motor  design  automation  technology 

p0124  N80 10293 

MCCLUMPHA.  A.  J 

Real  time  simulation  An  mdispensabla  but  overused 
evaluation  tachique  p0261  N80  19820 

MCCLURE.  J  P 

The  evolution  of  scattering  equatorial  F- region  irregulan 
ties  end  resultant  affects  on  trans -ionospheric  radio 
waves  p0f«3  UTS  10307 

MCCOLL  M. 

Advanced  technology  for  the  miHimatar  and  Submillimatar 
wave  region  pOI 50  N79  23283 

MCCRACKEN  J.  W 

Effect  of  age  on  relaxed  •  G  sub  /  tolerance  of  aircrew 
man  p0240  N79  1 1 7 19 

MCCAOSKCV,  W.  J 

Introduction  to  unsteady  aspects  of  separation  in  subaomc 
and  traneonic  flow  p0191  *78-28403 

Some  unsteady  separation  problems  for  slender  bodies 
p0191  N78  29405 
Prediction  of  unsteady  separated  flows  bn  oscillating 

airfoils  pOI 92  *78  28409 

MCOCRMOTV.  J.  M. 

The  approach  to  craw  protection  in  the  crash  environment 
for  the  YAM. 84  p0233  N79  19864 

MCDONALD.  R.  A. 

Retiebrfity  esaurance  for  large  scale  integrated  circuits 
p0202  *80  19542 

MCDONCL  J.  0 

Effects  ol  Mm  miection  on  performance  of  a  cooled 
turbine  p0097  N78  21147 

MCDONNELL.  I  J. 

Accelerated  mission  teat  A  vital  reliability  tool 

p0079  N77  33196 

MCE  LA  BATH  K  R 

An  advanced  guidance  and  control  system  for  reecue 
helicopters  p0 1 09  N79  30217 

MC8VOV.  H.  a. 

Automatic  radar  tracking  in  terminal  Sir  traffic  control 
facihtiee  pOI  70  *79  30469 

MCIVOR.  R.  A. 

Use  of  mtmeomputere  in  OSIS  p0290  N79- 22958 
Selective  dissemination  of  information 

P0281  *78  22963 

MCKENZIE.  R.  f . 

Survey  of  methods  to  assess  workload 
| AG ARO  AG. 246|  p026?  *60  14739 

Concepts  of  stress  p02S7  N90- 14742 

Soma  ms<ghts  relative  to  the  man  machine  system  An 

overview  of  ten  years  of  research  p02S?  N60  14745 

An  exploratory  study  of  peychophysiologtcel  measure 
merits  SS  indicators  of  air  traffic  control  sector  workload 
p0258  *60  14756 

Assessment  corralates  of  workload  and  performance 

p02S9  N80  14768 

MCKINLAY.  W  N 

Navigation,  guidance  end  control  for  high  performance 
military  aircraft  p0062  *79  21090 

An  advanced  navigation  display  and  its  affect  on  system 
daargn  p0023  N79  20020 

MCLALUN.  K  L 

Effect  of  endweH  cooling  on  secondary  flows  m  turbine 
stator  vanes  pOOf?  *78  1 1099 


MCLOUOHUN  V.  C  R. 

An  evaluation  of  coatings  for  steal  and  titanium  attoy 
fasteners  for  aircraft  applications  p0146  *79  23242 

MCMAMOM.  O  H 

Device  and  system  concept*  for  multimode  single  fiber 
optical  data  links  p0273  N7B  16817 

MCMILLAN.  D  R 

Implementing  JTIDS  in  tactical  aircraft 

p0175  N79  31491 

MCMILLAN.  J  C. 

Surface  preparation  The  key  to  bondmem  durability 

p02 1 2  *79  23456 

MCMILLAN.  R.  W 

Concepts  end  techniques  m  the  utilxation  of  millimeter 
and  submillimeter  waves  p0150  N79  23285 

MCNCC.  R.  C 

Psychometric  c  he  reel  ensues  of  astronauts 

p0223  *77  18741 
Mathematical  modeling  of  arterial  oxygen  saturation  and 
eye-level  Mood  pressure  during  -  G  sub  Z  strata 

p0244  N79-31916 

MCNCIL  R.  J. 

Use  of  Inspiratory  Minute  Volumes  in  evaluation  of  rotary 
and  fiaed  wing  pilot  workload  p02S2  N70-31754 

MCNICOL  J.  D. 

Measurement  of  ananuation  due  to  ram  at  74  GHc 

p0153  N?9  23307 

MCOWAT.  D.  M. 

Aerodynamic  characteristics  of  moving  tracing-edge 
controls  at  subsonic  and  traneonic  speeds 

pOI  15  N80  15169 

MCQUMAE.  K.  Q 

A  high  performance  CCD  Linear  Imaging  Array 

p0137  N78  31310 

MCRAE.  D.  D. 

A  16  Kb/s  Modem  for  secure  voice  service  over  nar 
rowband  analog  channels  p0175  N?9  31495 

MCRAE.  D.  8. 

Numerical  simulation  of  supersonic  cone  flow  et  high 
angle  of  attack  p0027  N79  22018 

MCRUER.  D. 

A  historical  perspective  for  advance  in  flight  control 
systems  p0006  N77-26066 

MEAD.  0.  J. 

Prediction  of  the  structural  damping  of  a  vibrating 
stiffened  plate  p02 1 3  *80-  1 9574 

MEADOWS.  J. 

The  development  and  in  flight  evaluation  of  a  tr*>lex 
digital  autostabiiuation  system  for  a  helicopter 

p0106  N?9  30200 

MIAUZE.  Q. 

Effects  of  secondary  flows  m  straight  cascades 

p0061  N70  11093 

MEDAN.  R  T. 

Aerodynamic  loads  near  cranks,  apexes,  and  tips  of  thin 
lifting  wings  in  incompressible  flow  p0004  N7  7 -20007 

MEEKS.  M.  L 

Prediction  of  radar  coverage  against  vary  low  attitude 

aircraft  pOI  78  *60  19364 

MEHTA.  U.  ■ 

Dynamic  stall  of  an  oscillating  airfoil 

p0038  *78  22066 

MEIER  OOERNRERQ.  K.  E 

Raferanca  parameters  for  shock  inputs  and  shock 
tofaranca  limits  p02 43  N79-3 1905 

MEIER.  D. 

Atmospheric  sounding  using  millimeter  wave  radio m 
etry  p0153  *79  23309 

MEUER.  J  J. 

Investigation  of  the  unsteady  airloads  on  wmg-store 
configurations  m  subsonic  flow  p0037  N78  22042 

MEIKLEM.  P 

The  CAA  mandatory  occurrence  reporting  system 

P0046  *77  19051 

MEINEL  H. 

Advances  m  mm  wave  components  end  systems 

p0150  *79  23286 

MELLO  J  F 

Corral  et  ion  of  f  15  flight  end  wind  tunnel  teet  control 
effectiveness  pO1 13  *80- 15152 

MILTON.  C.  * 

Workload  and  straaa  m  air  traffic  controllers 

p02S9  *60  14757 

ME  12)0,  H.  D 

Bailout  from  autorotatmg  helicopters 

p0233  N79  19666 
Man.  dummy,  test  vehicle  A  comparison  of  test  results 
for  escape  systems  with  the  3  different  teat  methods 

p024S  N79  31924 

MEMMI.  0 

Quantitative  assessments  of  software  reliability 

N  p0203  N90  19550 

MENDENHALL  M  R. 

Prediction  of  lateral  aerodynamic  loads  on  aircraft  at  high 
angles  of  attack  p002t  *79-22024 

Ml  NOE 9.  A.  9. 

kmotpharic  effects  of  a  aotar  achpaa  m  l ha  Cape  Verde 
Islands  pOI  92  *80  19389 

MSNDILLO.  M. 

Spatial  temporal  development  of  molecular  releases 
capable  of  creating  large  scale  F  region  holes 

p0216  N77  19644 

MENIOUX.  C. 

Venable  cycle  and  supersonic  transport 

p0074  *77  22 1 18 

MiNMNK.  N.  A. 

AGARO  flight  teet  instrumentation  senes  Volume  • 
Linear  and  angular  position  measurement  of  aircraft 

fAGARDAO  160  VOl  8)  p0073  N77  19162 


MENTRE.  9. 

ignition  and  extinction  of  solid  proponents 

p0124  *90  10284 

MfRAUO.  C. 

COPRA  A  new  line  of  uitrsrsliable  reconfigured* 
computers  destined  for  onboard  aerospace  applications 

p0033  *80  14041 

MEREAU.  P. 

Identification  of  unsteady  affects  m  lift  buddup 

p0«02  N79  15063 

MERKEL  M.  A. 

A  sporadic  E  prediction  technique  p0l82  *80-19397 

MEROLA.  P.  A. 

Charge  Inject  ion  Device  (CIO)  Hedsmerd  plana  processor 
lor  image  bandwidth  compression  pOI 37  N78-31309 

MERRYMAN.  P.  M. 

CAST  A  Complementary  Anatyuc  $*mutat*a  Technique 
for  modeling  complex,  fault -tolerant  computing  systems 
p0007  N77  25061 

MERTEN 9.  H. 

The  response  of  a  realistic  computer  modal  for  sitting 
humans  to  different  types  of  shocks  p0246  *79-31927 

ME900W9.  J 

A  high  reliability  high  integrity  flight  control  system  for 
helicopters  pOOOO  N7 7  25079 

ME99CN9.  W. 

Casualty  evacuation  by  helicopter  p0226  N 79  19616 

METOE9.  P.  J- 

Radiological  examination  of  the  RacHrs  and  fitness  for 
employment  as  a  helicopter  pilot  p0229  N79  19634 
Vertebral  pains  in  helicopter  pilots  p0232  N79- 19656 

METZDORFF.  W. 

I mpla mentation  of  flight  control  m  an  integrated  guidance 
and  control  system  pOIOi  *79-30215 

MEURZEC.  J.  L 

Dynamo:  tdantihcal ton  of  light  aircraft  structures  and  than 
flutter  certification  pO1 12  N90- 15145 

MEYER  ERKELENZ,  J.  D- 

Mechanics  of  breathing  during  graded  exercise  measured 
with  the  bodyplethysmograph  p0239  N79-1 1709 

MEYER.  A. 

The  influence  of  tobacco  from  a  medical  standpoint  on 
French  pilots  p0236  N78  17660 

ME  VCR.  W. 

Failure  self-detection  m  digital  flight  guidance  systems 
p0007  N7 7  25066 

MICHAEL  C. 

On  the  affects  of  gaps  on  control  surface  characters 

tics  p0116  N90  15176 

MICHAEL  P.  R. 

Visual  effects  of  helicopter  maneuvre  on  weapon  aiming 
performance  p0229  N79  19626 

MICHARO.  J. 

Adapting  a  turbine  angina  test  stand  for  tvgh  temperature 
research  p0094  N78  2 1 124 

MICH  A  AD.  P.  J. 

Measuring  techniques  m  high  temperature  turbmes 

p0067  N79-2M51 

MICHEL  J 

The  National  ScwntifK  and  Technical  information 
Bureau  p02 79  N78  11685 

MICHEL  R 

Experimental  analyse  and  cr'cidatton  of  the  onset  end 
development  of  the  boundary  layer  transition 

pOIBS  N78  14326 

MICHSUN.  J. 

SIL  3  strep  down  martial  guidance  system  for  tactical 
missiles  [>0063  N76  26132 

MICHON.  0.  J. 

Charge  Injection  Device  (CIOl  H edema rd  plana  prqcasaor 
for  image  bandwvfth  compression  pOI 37  N78  31309 

MICILLO.  C- 

Innovative  manufacturing  for  automated  dmimg  opera - 
tiona  P0146  N79-23240 

MIE9UD.  L 

Aerodynamic  charactanstKS  of  bodies  of  revolution 
equipped  with  wings  of  various  aspect  ratios 

p0027  N79 -22014 

Aerodynamic  study  of  missile  control  surfaces 

pO1 16  N90  15177 

MIQUORA,  C.  0. 

Hybrid  ray-mode  formulation  ol  tropospheric  propegs 
iron  pOliO  *90  19392 

MIONEAULT.  Q.  E 

Emulation  applied  to  reliability  analysis  of  reconfigured!# 
highly  reliable  fautt  tolerent  computing  systems 

p020i  N90- 19541 

MILFORD.  C.  M. 

VTOL  performance  estimation  for  jet  lift  aircraft 

p00)9  *79  26082 

MILLER.  C-  9. 

LSI  video  compression  and  computational  modules 
util  icing  digital  charge  coupled  devicaapOl  35  *79-31299 

MIIAIR.  L  I. 

Performance  methods  for  aircraft  and  missiles 

p0017  *78  26076 
Supercruiser  fighter  analysis  pO067  *79-30107 

MILLMAN.  R.  W 

The  effect  of  free-atraam  turbulence  upon  heat  transfer 
to  turbine  Wading  p0089  *79  21166 

Ml  LUKE*.  R.  4. 

Pnncple  of  opatation  of  NAVSTAR  and  system  character 
•sties  p0064  *90  10159 

MILLMAN.  •-  N. 

Transit  satslMe  observations  of  ionospheric  trreguien 
ties  P0047  *77  22072 

MF  scatter  from  ovardense  meteor  trails 

pOIBI  *79  10306 

Tropospheric  affects  on  HF  Propagation 

P0190  *90  19390 


PERSONAL  AUTHOR  INDEX 


NGUYEN*  L  T. 


MliSTim.  L  * 

Transform  domain  processing  for  digital  communicxtion 
systems  using  surface  acoustic  wav*  devices 

pOI 74  N79  31482 

MILTON.  A.  F 

Single  mod*  fiber  optics  and  intagrated  optics  for  usa 
in  optical  communications  p0273  N78- 16818 

MINKOtF.  J 

A  mv*w  of  VHF/UMF  scattaring  from  a  h*at*d  tonosp 
henc  volume  p02 IS  N77- 19538 

MIRANDt  J. 

Vortex  pattern  developing  on  the  upper  surface  of  a  swept 
wing  at  high  angle  of  attack  p0026  N79  22007 

Ml ItM AN.  I.  ft 

Exploiting  technology  for  operational  decisions 

p0285  N79-25978 

MITAL  N.  K. 

Simulation  of  head  and  neck  response  to  -G  sub  x  and 
•  G  sub  i  impacts  p0243  N79  31908 

MITCHELL  O.  0 

IPS  activity  observed  as  a  precursor  of  solar  induced 
terrestrial  activity  p0 1 42  N79- 18124 

MITCH* LL  0.  L. 

Laser-fiber  coupling  with  optical  transition  structures 

p0273  N78  16823 

MITCHELL  J.  C 

USAF  exposure  standards  for  radiofrequency/ microwave 
hazards  control  p0224  N 77-20739 

MITCH* LL  J  O 

A  new  facility  for  structural  engine  testing 

p0095  N79  27173 

MITCHELL,  ft-  C- 

Long  term  pulmonary  function  patterns  in  the  aviator 

The  thousand  Aviator  study  p0239  N79-1 1708 

MOCKBEE.  J. 

The  role  of  physical  examinations  and  education  in 
prospective  medicine  p0237  N79-11694 

MO*.  T  E. 

Low  frequency  electric  field  variations  during  HF  transmis¬ 
sions  on  a  mother  daughter  rocket  p0216  N77- 19542 

MOQAVtRO  L 

Transferring  technology  to  industry  through  information 
p0283  N79-20926 

MOHfttNO.  M 

Designing  the  survivability  of  flying  weapon  system 

p0045  N77-19046 

MOLTEN.  H.  H 

Reliability  investigations  on  »n  automatic  test  system 

p0202  NBO- 19544 

MOMIVAMA.  T.  S. 

Protect  NAVTOLAND  (Navy  vertical  takeoff  and  landing 
capability  development)  p0l07  N79-30212 

MON t Si.  F 

Evaluation  of  aircrew  fatigue  during  operational  helicopter 
flight  mission  p0227  N79- 19622 

MONGCON.  ft  J 

Heterodyning  C02  laser  radar  for  airborne  applications 
p0l06  N79  30205 

MONTftftlAND.  L  E. 

Direction  and  Doppler  characteristics  of  medium  and  long 
path  HF  signals  within  tha  night-time  sub  auroral  region 
p0181  N80  19391 

MONTI,  ft. 

Ram  turbojet  engine  for  long  range  high  terminal  speed 
missiont  p0076  N77-22 132 

MOOU  H.  A. 

A  simulator  investigation  ol  handling  quality  criteria  for 
CCV  transport  aircraft 

|NLR  MP  78035-U)  pO1 1 1  N79  30240 

MOONEY.  H.  M. 

Microwave  scanning  radiometry  (applications) 

p02 18  N78  19592 

MOORADIAN,  G.  C. 

Tha  atmospheric  s carter  channel  for  optical  communica¬ 
tions  over-the-honzon  p0 1 64  N79- 10309 

MOORE.  J.  B. 

Rapidly  solidified  powders  their  production,  properties, 
and  potential  applications  pOl47  N79-23248 

MOORE,  ft.  E. 

Combined  military  and  commarciai  application  of  light 
helicopters  p0064  N78-19136 


MOORE  ft.  II. 

Poor-  resolution  aateffrt#  observations  of  radar  return  from 
North  America.  Brazil,  and  the  oceans  pOt58  N77-22372 

MOOR*.  W.  A. 

Forebodv/wmg  vortex  interactions  and  their  influence 
on  departure  and  spin  resistance  p0025  N79-22001 

Forebody  vortex  blowing  A  novel  conti  ol  concept  to 
enhance  departure/ spin  recovery  cherecteuetics  of  fighter 
and  tramor  aircraft  pOt  15  N80  15172 

MOOftCIOf.  M.  C 

SiotogKaf  rhythms  of  man  living  in  isolation  from  time 
cues  P0247  N80  15813 

MORAN.  T.  J. 

High  resolution  ultrasonic  nondestructive  tasting  of 
complex  geometry  components  p0l98  N79-25410 

MOftCLU,  a. 

Use  of  compute*  structure!  programs  for  the  dynamic 
analysts  of  sat  elides  structures 

(AGAR0R680)  p0213  NBO- 10632 

MOftftLLO.  B.  A. 

Recent  flight  test  results  using  *n  electronic  display  format 
on  the  NASA  B  737  pOOIS  N78  26063 

MOftFBY.  C.  L 

Jet  norse  pOOOl  N77  18997 

Acoustic  Energy  p028*  N80  14886 

Absorption  of  sound  waves  in  the  atmosphere 

p02  69  NBO  14867 


Propegefion  from  moving  sources  in  flow* 

P0289  NBO  14889 


MORIN.  M  F 

National  progiams  with  respect  to  industrial  inform# 
lion  p0282  N79  20924 

MOHINO.  L. 

Steady.  Oscillatory  and  Linstaady.  Subsonic  end  Supe¬ 
rsonic  Aerodynamics  (SOUSSAi  for  complex  aircraft 
configurations  p0036  N76  22036 

MORKOV1N.  M  V. 

Feature*  of  unsteady  hows  over  airfoils 

p0038  N76  22064 
Technical  avaiuation  repon  of  the  fluid  dynamics  panel 
Symposium  on  Lemmai  Turbulent  Transition 
lAGARD-AR  1 22J  pOt 90  N78  27382 

Instability  transition  to  turbulence  and  predictability 
[AGARD  AG  236|  p0192  N78  31401 

MORLSY.  A.  II. 

Some  aspects  of  mulit  reder  tracking 

pOI 69  N79  30459 

MORRIS.  J  W 

Design  consider  at  ions  tor  reliable  FBW  flight  control 

p0l09  N79  30231 

MORRIS.  B.  4. 

Assessment  of  variable-cycle  anginas  for  supersonic 
transports  p0075  N77-2212 1 

MORBIB.  W.  D. 

Flow  and  heat  transfer  m  rotating  coolam  channels 

p0088  N  78  21156 

MORRIS.  W  H. 

Experimental  evaluation  of  a  transpiration  cooled  nozzle 
guide  vane  p0085  N78-21 131 

MORRISON.  G.  I.  B. 

A  redundant  inertial  navigation  system  for  IUS 

pOO 3  2  N80  14029 

MORBIBS.  D.  I». 

Flight  assessment  and  development  of  the  Concorde 
intake  system  p0069  N77  241 14 

MORROW.  R.  J. 

Simulation  for  whole  life  development 

p0264  N80  19839 

MOSS.  G.  F. 

The  dynamic  response  of  wings  m  torsion  at  high  subsonic 
speeds  pOOtO  N77  31077 

Some  U  K  research  studies  of  the  use  of  wing-body  strokes 
on  combat  eircraft  configurations  at  high  angles  of  attack 
p0025  N79  21999 

MOBBER.  E.  L 

The  prediction  of  the  existence  or  nonexistence  of 
coronary  artery  disease  using  routine  clinical  laboratory 
measurement  p0238  N79  1 1 703 

MOBSEY.  R.  W. 

Practical  application  of  LV  systems  to  aero  engine 

research  and  development  p0078  N77-3H70 

MOUJLLf.  R. 

The  AS  350  light  helicopter  p0064  N78- 19140 

MOYNES.  J-  F 

Flight  control  system  design  for  ride  qualities  of  highly 
maneuverable  fighter  aircraft  p0014  N78-260&4 

Flaperon  control  Tha  versatile  surface  for  fighter 
aircraft  pO1 13  N80  15158 

MOZO,  B.  T. 

The  effective  acoustic  environment  of  helicopter  crew 
men  p0230  N79  19645 

MUEHE.  C.  E. 

Moving  target  detector,  an  improved  signal  processor 

pOI 56  N7722360 
Automated  tracking  for  aircraft  surveillance  radar 
systems  p0168  N79-30456 

MUENZBERQ.  H.  G 

The  pros  and  cons  of  variable  geometry  turbines 

p0076  N77-22140 

MULCARE,  0.  B. 

An  assessment  of  and  approach  to  the  validation  of  digital 
flight  control  systems  p0032  NBO  14036 

MULDER.  J.  A. 

Estimation  of  drag  and  thrust  of  |et-prop*l!td  aircraft 
by  non-steady  flight  teat  maneuvers  pOO0O  N77-241 18 
Aspects  of  flight  test  instrumentation 

p007 1  N80  19098 
Analysis  of  aircraft  performanca  stability  and  control 
measures  p0071  N80- 19099 

MULDREW.  O.  B. 

Ionospheric  effects  on  tha  Doppler  frequency  for  e  search 
end  rescue  satellite  (SARSAT)  p0141  N79-181 16 

MUNDAV.  C. 

Digital  communications  using  soft-decision  detection 
techniques  p0172  N79-31470 

MUNKELT,  U  G. 

Human  engineering  Crew  systems  tool  for  Spaceiab 
design  p0222  N77  19737 

MURDCN.  W.  P. 

Fighter  Superiority  by  design  p0066  N78  30105 

MURDOCK.  J.  W. 

Numerical  investigation  of  nonlinear  wave  interaction  m 
a  two-dimensional  boundary  layer  p0l67  N78- 14320 

MURMAN.  (.  M. 

Numerical  solution  of  the  unsteady  transonic  smell- 
disturbance  equations  pOOl 2  N77  31091 

MURNANE.  S  II. 

Northrop/ United  States  Air  Force  durability  end  demege 
tolerance  assessment  of  the  F  5E/F  aircraft 

p0205  N7 7  2 2558 

MURPHY,  M.  ft. 

Concepts  of  wo'fcloed  p0267  NBO  14740 

Concepts  of  fatigue  p02S?  NBO  14741 

MURPHY.  R..  JR 

Low  frequency  combustion  instability  in  augmentors 

pOOBB  N78  21138 

MURRAY.  N.  D 

Highly  rej)Bble  multiprocessors  pOOOB  N77  26072 


MURRAY.  R.  H. 

Recent  advances  in  Aeroneutrcei  end  Spec*  Medicine 
|  AG  A  RO  -  CP  -  2B6]  P0233  NBO  14878 

MYERS.  A. 

Simulation  us*  m  the  development  and  validation  of 
HiMAT  flight  software  p0033  NBO  14039 

MYKYTOW.  W.  J. 

A  brief  overview  of  transonic  flutter  problems 

P0011  N77  31064 

A  resume  of  AGARO  SMP  meeting  on  transonic  unsteady 
aerodynamics  P0040  N78  22063 

Technical  evaluation  report  of  the  Speciafwts  Meeting 
on  Unsteady  Airloads  m  Separated  and  Transonic  Flow 
[AGARO  AR  108)  p0040  N7B-261 16 

Airframe  response  to  separated  flow 

P0040  N78  26116 

Transonic  unsteady  aeroeleetic  phenomena 

P0040  N7B  26117 


N 


NAB  AVI.  C-  D. 

Programing  languages  and  basic  orogiamnung  techni¬ 
ques  P0265  N77  22824 

Microprocessor  support  software  p0265  N77 -22826 

N  A  CHUG  ALL.  A.  J. 

St  re  m  range  p  artrtronmg  behavior  of  the  nickel -base 
superalloys.  Rena  80  and  IN  100  p0207  N 7 0-10460 

NAGLAK.  L  A. 

The  application  of  structured  design  and  distributed 
techniques  to  avionics  information  processing  architec¬ 
tures  P0286  N  79  26991 

NAIRN.  D. 

Working  with  technology  Distributed  processing 
standards  for  the  eighties  p0267  N79-25998 

NAKHLA,  B  8. 

Simulation  of  head  and  naefc  response  to  -G  sub  x  and 
•  G  sub  z  impacts  p0243  N79-31906 

NANOIA.  R.  K. 

On  slender  wings  with  leading  edge  camber 

p0030  N79  22032 

NAPJUB.  G  A. 

Redundant  strapdown  navigation,  guidance  end  control 

of  a  control  configured  vehicle  p0022  N79-20016 

NAPPI.  A. 

An  introduction  to  the  problem  of  dynamic  structural 
damping 

(AGARO  R  663]  p0098  N 78  17074 

Damping  effects  in  joints  end  experimental  tests  on 
riveted  specimens  p02 14  N80- 19584 

NARD.  G. 

SYLEDIS.  a  redioposit toning  system  p0049  N77  22089 

NAREBKV.  J.  J. 

A  new  approach  to  maintainability  prediction 

o0201  N80- 19537 

NASH.  J.  F. 

Vortex/jet/ wing  interaction  by  viscous  numerical  analy¬ 
sis  P0003  N77- 19999 

Unsteady  boundary  layers  with  reversal  and  separation 
P0038  N78  22050 

NAU.  B.  S. 

A  computational  tool  for  mechanical  seal  design 

p009 1  N79-11073 

NAYFSH.  A.  H. 

Nonparallel  stability  of  boundary  laysrs  with  pressure 
gradients  and  suction  p0187  N78-14322 

Three  dimensional  steady  and  unsteady  asymmetric  flow 
pest  wings  of  arbitrary  planforms  p0036  N78-22035 

NAYLEft,  G.  H.  f 

Civil  eircraft  equipment  environment  qualification  techm 
ques  i>0070  NBO- 19093 

NEBBEUNG.  C. 

Measurements  of  the  supersonic  flow  held  past  a  slender 
cone  at  high  angles  of  attack  p0027  N79-22017 

NELSON.  A.  ft. 

Device  and  system  concepts  for  multimode  tingle  fiber 
optical  data  links  p0273  N78-18817 

NELSON.  II. 

Tactical  automated  message  processing  systems 

p02B6  N79-25992 

NELSON.  W.  E..  JB. 

Flaperon  control  The  versatile  surface  tor  fighter 
aircraft  pO1 13  NBO- 1 6 158 

NERRERT.  H. 

Some  investigations  concerning  the  effects  of  gaps  and 
vortex  generators  on  elevator  efficiency  and  of  landing  flap 
sweep  on  aerodynamic  characteristics  pOH6  N80-1S176 

NEftl.  P. 

A  real-time  FFT  processor  for  radar  pOl56  N77-22357 

NEBS.  W.  Q. 

An  assessment  of  end  approach  to  the  validation  of  digital 
flight  control  systems  pO 032  NBO- 14036 

NEUBOTH.  N. 

Influence  of  the  reflective  index  profit*  on  the  transmis¬ 
sion  quality  of  gradient  index  optical  fibres 

p02/4  N78- 16830 

NIWBKBRV.  0  W. 

Microwave  holography  A  decade  of  development 

p0148  N79  23270 

NCWMAN.  L 

Navigation  architecture  p0068  NBO- 10181 

NCWMAN.  B. 

E  3A  nevrgationai  computer  system  reel-time  environ 
mantel  simulator  p0261  NBO- 198 24 

NEWTON.  B.  S. 

Working  with  technology  Ontnbuted  processing 

standards  for  tha  eighties  p02B7  N7»  26998 

NOUVIN.  L  T. 

Results  of  printed  Simulator  studies  of  fighter  aircraft  at 
high  angles  of  attack  p0 103  NFS- 16083 


1-89 


NIB  LETT.  L  T. 


PERSONAL  AUTHOR  INDEX 


Um  of  piloted  simulation  tot  studies  of  fighter  departure/ 
spin  susceptibility  p0120  N79- 15999 

Control  coneideretions  for  CCV  fighters  et  high  angles 

of  attack  pOl  1  4  N80  15160 

NlflUTT.  L  T. 

A  flutter  speed  formula  for  wings  of  high  aspect  ratio 
pO1 1 2  N80  15147 

NtCHOLLS.  L  F. 

Practical  applications  of  fracture  mechanics  techniques 
to  aircraft  structural  problems  p0205  N77 -22655 

NICHOLSON.  A.  N. 

Experimental  basts  for  the  use  of  hypnotics  by  aerospace 
crews  p0223  N77-19743 

Pitch  end  formant  analysis  of  the  voice  in  the  myeeiigetion 
of  pilot  workshop  p02S2  N78-31750 

Seta  adrenoceptor  antagonists  Cantral  effects 

p0238  N79  11702 

Hypnotics  and  the  management  of  disturbed  sleep 

p024B  N80  15818 

NICOL  W.  S. 

Fibre  ootics  for  defence  applications  m  the  UK 

p0271  N78- 16806 

NICOLAS.  J.  J. 

New  computation  method  of  turbine  blades  film  cooling 

efficiency  p0098  N78-2 1 1 54 

NICDSAL  N. 

A  simplified  ground  vibration  test  procedure  for  sailplanes 
end  fight  aircraft  p0n2  N8D-)  5146 

NIELSCN.  J.  N. 

Nonlinear  aerodynamics  of  all-movable  controls 

pOtlfl  N80-15173 

NIELSEN.  P.  T. 

Propagation  measurements  on  e  transalpine  over-the- 
honzon  peth  pOI66  N79- 10330 

NIEM  OILER.  O.  L 

Military  adaption  of  a  commercial  VOR/ 1 LS  airbor na  radio 
with  a  refrabrfiry  improvement  warranty 

p0201  N80  19540 

NIKOUTSCH.  D. 

Normal  force  and  pitching  mommt  of  wing-body 
combinations  m  the  nonlinear  angle  of  attick  range  at 
subsonic  speeds  p0028  N79-22022 

NISSCT.  J.  S. 

Operations!  physical  modals  of  the  ionosphere 

P0 1 39  N79  18099 

NISS4M.  W 

launch  Vehicles  p0056  N80-10176 

NIVER.  E. 

The  effects  of  stratified  ground  on  characteristics  of  the 
inverted  l  antenna  p0176  N80- 19346 

NOLL.  T  E. 

Demonstration  of  aircraft  wing/ store  flutter  suppression 

systems  p0099  N78-31 1 28 

NORR.  W.  M 

The  application  of  structured  design  and  distributed 
techniques  to  avionics  information  processing  architec¬ 
tures  p0286  N79-25991 

NORRIS.  L  F. 

Metal  bonded  carbides  for  wear  resistant  surfaces 

p0148  N79  23244 

NORTH  RUP.  R-  A. 

A  16  Kb/s  Modem  for  secure  voice  service  over  nar¬ 
rowband  analog  channels  p0l75  N79-31495 

NORUM.  T  O. 

Experimental  measurements  of  moving  noise  sources 

p0269  N80  14868 

Applications  of  diffraction  theory  to  aeroacoustics 

p0289  N80  14870 

NOWACK,  H. 

St  ram  range  partitioning  applied  to  Ti-6AI-4V 

p0209  N79- 10491 

NU9CHEUR,  J. 

T0RNA00  flight  loads  survey  p0059  N77-24 1 1 1 

NUBPL  P.  P. 

CENSA  fl  TOMA  Centrehzeii  synchronization  and  ranging 
for  time  division  multiple  access  p017l  N79-31462 

NVM.  M.  L 

Millimeter  PIN  diode  control  devices 

p015l  N79  23293 


O 


ORERKAMPF.  W  L 

Compressibility  effects  on  the  symmetric  body  vortex 
wake  of  an  ogive  nose  cytmder  p0029  N79-22028 

OVERMAN.  A. 

long  tarm  pulmonary  function  patterns  in  the  aviator 
The  thousand  Aviator  study  p0239  N79- 1 1 708 

OCM.  F. 

Fatigue  life  estimation  methods  for  helicopter  structural 
parts  p0069  N79-23077 

OCONNELL  R.  M 

Material  chorea  for  optimum  SAW  device  performance 
pOt 33  N78  31282 

OCONNOR.  P.  0.  T 

Micro  electronic  systems  reliability  prediction 

p01t»  N80- 19624 

OCONNOR.  W  F. 

Individual  and  system  performance  indicts  for  the  air 
traffic  control  system  p02S8  N80  14756 

OOtRUD.  B 

BlIOOS  A  multiplex  data  but  transmission  system 

p02M  N79  25989 

OOOCR6.  J. 

Design  features  for  a  pre  mised  variable  area  combus¬ 
tor  p0076  N77  2213* 

OOfMAL  •.  L 

Mission  environment  simulation  for  Army  r oto rc rift 
development  Requirements  end  eapebrirtiet 

pO 117  N79- 16977 


OOONNEU.  R.  O. 

Contributions  of  paychophystologtcel  techniques  to 
aircraft  design  and  other  operational  probfama 
(AGARD -AG-244]  p0254  N79  31941 

OOONNELL  R.  M. 

Automatad  tracking  for  aircraft  survaillanca  radar 
systems  P016B  N79  30456 

ODORICO.  J. 

Application  of  fracture  mechanics  to  the  select  ion  of 

aluminum  alloys,  part  1  P0206  N77  22663 

Of  STREICHER.  H.  L 

Unsteady -state  response  of  the  vascular  aystem  to 
tranaient  and  sustained  aerospace  acceleration  profiles 

P0244  N79  31917 

OFFENLOCH.  K. 

Neurophysiological  assessment  of  functional  states  of  the 
bram  P0263  N7B  31765 

OFFEREINt.  R.  P. 

Methods  for  strap-down  attitude  estimation  and  naviga¬ 
tion  with  accelerometers  P0032  N80- 14034 

OHMAN.  L  H. 

Recommendations  for  future  testing p0042  N79-31162 

OHNItHL  K. 

On  the  optimal  selection  of  satellites  m  GPS 

P0056  N60  10178 

OKKELMAN.  A.  P. 

An  accident  analysis  of  fightat  aircraft  in  relation  to 
modifications  introduced  and  new  developments 

P0044  N77- 19036 

OLDFIELD.  M.  L  Q 

A  new  transient  cascade  facility  for  the  measurement 
of  heat  ti  antler  rates  P0087  N78-21 149 

OLDFIELD.  R.  N. 

Tactical  radar  for  air  defense  P0285  N79-25982 

OLSEN.  J.  D. 

The  role  of  advanced  technology  m  TDMA  systems 

P0286  N79  25986 

OL8EN.  J.  J. 

A  resume  of  AGARD  SMP  meeting  on  transonic  unsteady 
aerodynamics  P0040  N78-22063 

Technical  evaluation  report  of  the  Specialists'  Meeting 
on  Unsteady  Airloads  in  Separated  and  Transonic  Flow 
[AGARD  AR  108]  p0040  N78-261 15 

Transonic  unsteady  eeroelectic  phenomena 

p0040  N78  26117 

OLTMAN.  H.  0. 

Microstrip  components  for  low  cost  millimeter  waves 
missile  seekers  D0151  N79-23288 

ONDRIA.  J. 

Wide  band  mechanically  tunable  W-band  (75- 1  JO  GHz) 
CW  Gunn  diode  oscillator  P0149  N79-23274 

ONKEN.  R. 

System  integrity  by  use  of  selfdiegnpsmg  failure  detec¬ 
tion  p0007  N77-25065 

Implementation  of  task-onentad  control  laws 

p0097  N77  26165 

Integrity  in  electronic  flight  control  systems 
[AGARD  AR  136)  pO1 1 1  N79-33219 

OOSTCRVELD,  W.  J. 

Successful  trnasfer  of  adaptation  environments  >n  navy 
flight  training  p0222  N7 7  1 9733 

ORLANSKV.  J. 

Cost-effectiveness  of  flight  simulators  for  military 
training  p0262  N80  19630 

oruk  rueckemann.  k.  j. 

Techniques  for  dynamic  stability  tasting  in  wind  tunnels 
p0099  N79  15062 
Experiments  on  cross-coupling  and  translational  accelera¬ 
tion  derivatives  pOlOO  N79- 15068 

A  generalized  technique  for  measuring  cross-coupling 
derivatives  in  wind  tunnels  pOlOO  N79- 15069 

Sensitivity  of  aircraft  motion  to  aerodynamic  cross- 
coupling  at  high  angles  of  attack  p0103  N79- 15094 

Effect  of  high  angles  of  attack  on  dynamic  stability 
parameters  p0024  N79-2I997 

ORMEROO.  P.  8. 

A  system  of  training  m  aviation  physiology  and  human 
factors  for  Army  and  Navy  helicopter  aircrew 

p0229  N79  19635 

ORPIN,  0. 

Application  of  parallel  fitters  for  malfunction  detection 
and  alternative  mode  capability  p0023  N79-20018 

OSOCR.  8.  8. 

Chronological  overview  of  past  avionic  flight  control 
system  reliability  m  military  and  commercial  operations 

pOOOfi  N77-2S067 

OHMAN.  R.  M 

Bibliography  on  microproctssors  and  their  applications 
p02«6  N7 7  22932 

OKR.  H. 

Neutral  buoyancy  One  possible  tool  for  man  a  training 
m  a  simulated  zero-g  environment  p0222  N77- 19736 

08T8RM0U.  J.  L 

Design  considerations  for  digital  tropoecetttr  communica¬ 
tions  systems  pOl65  N7 9  1 03 21 

Propagation  measure  me  nts  on  a  transalpine  over- the 
honor  oath  p0 166  N79  1 0330 

OSTtfIN,  F.  A. 

MSI  60S  An  integrated  small-craft  lira  control  sys¬ 
tem  p0299  N79  26005 

O8T0AARD.  J.  C. 

A  simulation  support  system  the  development  tod  for 
avionic  systama  and  subsystems  p0264  N90  19640 

OfTOAARD.  M.  A. 

Technical  evaluation  report  on  the  Avionics  Panel/ 
Guidance  and  Control  Panel  Joint  Sympoaium  on  Avtomca/ 
Guidance  and  Control  for  Remotely  Piloted  Vehicles 
IRPVal 

(AGARD  AR  113]  p009«  N7«  17076 


Technical  evaluation  report  on  the  26th  guidance  and 
control  panel  eympoeium  on  the  impact  of  integrated 
guidance  and  control  technology  on  weapons  systems 
design 

(AGARD-AR  140)  p0070  N79  23967 

Tachmcaf  evaluation  report  on  the  26th  Guidance  and 
Control  Panel  Sympoaium  on  guidance  and  Control  Design 
Considerations  for  Low  Altitude  and  Terminal  Area  Fhght 
(AGARD-AR  129)  p0!06  N79-26037 

Technical  evaluation  report  on  the  28th  Guidance  and 
Control  Panel  Sympoaium  on  Advances  in  Guidance  and 
Control  Systems  Using  Digital  Technique* 

(AGARD-AR  1461  pOl  1 1  N80  16140 

OTT.  R.  M. 

Theories  of  ground  wave  propagation  over  mixed  paths 
P0176  N80  19350 

Ground  wave  propagation  over  irregular,  inhomogeneous 
terrain  Comparisons  of  calculations  and  measurements 
at  frequencies  from  1 2 1  kHz  to  50  mHz 

p0!76  N80- 19352 

OTTENS.  H.  H. 

Mathematical  formulation  of  damping  for  structural 
response  anatys*  p02f3  N80J9573 

OWCZAR6KI.  W  A. 

Process  and  metallurgical  factors  in  tommg  superettoyt 
and  other  high  service  temperature  materials 

P0193  N76-1 1393 

OWEN.  C.  E. 

Joint  Tactical  Information  Distribution  System  (JTIDS) 
Weapon  guidance  and  weapon  delivery  applications  of 
JTIDS  p026B  N79-26006 

OWEN.  F.  K. 

Symmetrical  and  Asymmetrical  separations  about  a 
yawed  cone  p0026  N79-2201 1 

Control  of  forebody  three-dimensional  flow  separations 
pOl  14  N90-15164 

OWEN.  J.  M. 

Heat  transfer  from  turbine  and  compressor  discs 

pOOBS  N78  21133 

OXLEY,  T.  H. 

Hybrid-open  microstnp  MIC  technology  at  millimeter 
wavelengths  P0151  N79  23289 


P 

PADFIELD.  G.  O. 

Nonlinear  oscillations  at  high  incidence 

P0103  N79- 15091 

PAIGE.  E.  G.  S. 

A  survey  of  the  use  of  surface  wave  devices  in  radar 
systems  P0155  N77  22354 

PALATUCCI,  Q.  J. 

JTIDS  signal  structure  P0057  NBO  10184 

PALC2A.  J.  L 

Augmented  deflector  exhaust  nozzle  (AOEN)  design  for 
high  performance  fighters  P0075  N77-22124 

PALMER.  F.  H. 

The  CRC  VHF/UHF  propagation  prediction  program 
Description  and  comparison  with  held- measurements 

POl 45  N79- 18144 

VHF/UHF  path-loss  calculations  using  terrain  profiles 
deduced  from  a  digital  topographic  data  base 

pOl  78  N80- 19366 

PALUMBO.  B. 

Multibeam  monopulse  array  antenna  with  independent 
elevation  beam  scanning  P0159  N77-22383 

PAN  ARAB.  A.  0. 

Design  criteria  for  the  non -occurrence  of  high  speed 
unsteady  separation  about  concave  bodies 

P0039  N78-22062 

PANDIT.  M. 

Combined  acquisition  and  fine  synchronization  system 
for  spread  spectrum  receivers  using  a  tapped  delay  line 
correlator  P0138  N78-31319 

PANOOLFI.  M. 

Three  dimensional  supersonic  flow  about  sliced  bodies 
00004  N77-20001 

Numerical  prediction  of  the  unsteady  flow  m  variable 
geometry  engines  •  preliminary  investigation 

P0074  N77  22120 

A  numerical  time -dependent  approach  for  describing 
compressible  mviscid  non-wentrop«  rotational  flows  in 
curved  ducts  D0082  N78- 1 1099 

PANJABI.  M.  M. 

A  three-dimensional  mathematical  analogue  of  the  spina 
structure  A  comprehensive  approach  p0243  N79-31909 

PAOLUCCI.  0- 

The  information  in  aircraft  accidents  investigation 

P0256  N79-31847 

PAPAIUOU.  K.  0 

Calculations  concerning  the  secondary  flows  in  compres¬ 
sor  bladings  £>0080  N78-11085 

Experimental  study  of  the  behavior  of  secondary  flows 
m  a  transonic  compressor  P0080  N78- 1 1 086 

Techmeef  evaluation  report  on  the  49th(A)  Propulsion 
and  Energetics  Panel  Specialists  Meeting  on  Secondary 
Flows  m  turbo  machines 

(AGARO  AR  109/  p0063  N70  14062 

PAPAB.  C.  H. 

Finite -bend width  propagation  in  multimode  optical 
fibers  p02 74  N78  1 6833 

PAPET  LtPINE.  J 

The  influence  of  the  ionosphere  on  the  precision  of 
geodetic  measurements  obtemed  by  artificial  setefMe 

00141  N79-1B1 H 

Ionospheric  affects  of  a  solar  eclipse  m  the  Capa  Varda 
Islands  pO! 82  NBO  19399 

PAPUCHON.  M. 

Elect rooptical  active  components  to*  guided  light 

P0273  N79  16919 


1-90 


PERSONAL  AUTHOR  INDEX 


pouAmo.  a.  d. 


PAN  ISM.  N  W 

High  resolution  radiography  '«  the  aeroengine  industry 
pOIM  N79-264 14 

PANISOT.  M. 

Low  oo*s*  transistor  ampiilHH*  pOl 66  N77  22349 

SANK.  C.  «. 

Chemical  d#pl*lK>n  of  the  ionosphere 

p02 16  N7  7  1 9646 

Modeling  of  VLF  ciocit  in  the  piumMpfit'i 

p0139  N79-1B101 

PANKf  N.  J. 

Propulsion  and  energetic*  panel  Working  Group  1 1  on 
aircraft  hr*  safety  Volume  2  Mam  report 
[AGARDAR  1 32  VOL  2|  pOO40  N80  19047 

PANKIN.  N. 

Relativistic  alactron  baam  interaction*  lor  ganaration  of 
high  powtr  iruNimatar  and  submiUimatar  waves 

pOl 62  N79  23300 

PANKINSON.  3.  W. 

lonaphene  sheer*  mi  NAVSTAR  GPS 

p0047  N7  7-22069 
Application*  of  the  NAVSTAR  global  positioning  system 
to  military  guidance  and  control  p0062  N78  21065 

PANKINSON.  S-  V. 

Prediction  of  aerodynamic  affect*  of  tpoilart  on  wing* 
p0002  N77  19994 
0*c41atory  aerodynamic*  and  stability  derivative*  for 
airfoil  spoiler  motion*  p0102  N79- 15065 

PANKINSON.  N.  C 

Boundary  layer  model*  of  erosive  burning 

pOl  25  N60  10291 

PANKS.  P.  C. 

The  dynamic  stability  m  flight  of  spinning  blunt  body 
projectile*  p0tQ3  N79  15092 

PANN.  N.  L 

Wear  debris  analysts  p0198  N79  25415 

PANNATT.  N.  J. 

Composites  in  future  motor  hardware  A  research 
wow  pOl  27  N60  10309 

PANNIAUX.  O 

Multimode  optical  systams-power  coupling  between 
waveguides  p02 73  N78  16822 

PANSONS.  K.  C. 

The  Wodynamrc  response  of  the  human  body  and  its 
application  to  standard*  p0246  N79  31929 

PANTMAN.  T. 

Integrating  sensory  information  .n  a  multi*en*or  system 
for  battlefield  surveillance  p026S  N79- 25964 

PASQUAU.  J.  O. 

An  analysis  of  the  evolution  of  the  reliabitity  and  maintain 
ability  disciplines  P0199  N80  19620 

PATH.  M.  M. 

Force  measurements  on  finite  wings  m  oscillatory  vertical 
gusts  p0036  N79  22037 

PAUL  A.  R. 

Toward  global  monitoring  ol  tha  ionosphere  m  real  time 
by  a  bottom***  network  The  geophyweel  requirement* 
and  the  technological  opportunity  pOISO  NBO  19381 

PAUL  0. 

Integrating  sensory  information  in  a  muhissnsor  system 
for  battlefield  survsrWencs  pO205  N79-259B4 

PAVICN.  J.  O. 

RefieMity  menegement  of  the  avionic  system  of  a  military 
stnke  aircraft  p0202  NBO  19548 

PAVNC.  N.  W. 

The  minimum  cost  approach  to  flutter  clearance 

pOl 12  N60  15148 
Cun!  aircraft  equipment  environment  qualification  techm 
qua*  p0070  N80  19093 

PAVZKN.  N.  J. 

Variable  cycle  engine  application*  and  constraints 

p0076  N77  22125 

PC  ACOCK.  N.  (. 

An  application  for  variable  inlet  guide  venae  in  distortion 
suppression  p007fl  N77-22?34 

Pf  AM.  0.  J. 

Non-obtrusnra  detection  of  transition  region  using  an 
infra  red  camera  p0190  N76- 14344 

Phenomenological  aspects  of  quasi -stationery  controlled 
and  uncontrolled  three-dimensional  flow  separation* 

P0191  N78  28402 
Symmetncai  end  Asymmetrical  separations  about  a 
yawed  cone  p0026  N79-2201 1 

Control  of  forebody  three-dimensional  Bow  separations 
pOl  14  N60  16184 

PfANCY.  M.  J. 

A  farlurs  criterion  for  human,  vertebral,  cancellous  bone 
p0243  N79  31912 

PCANtON.  A.  W. 

Review  of  selected  information  transfer  ttudwe 

p0292  N79-20919 

PIAN60 N.  N.  I. 

A  cheep  low  noise  (2  8  dil  X-bend  amp kfm 

p0155  N77  22346 

PCANNOON.  A  J. 

Unsteady  sirfoeds  on  an  oscillating  supercritical  airfoil 
pOOlt  N77  31085 

PICK  HAM,  A.  t. 

Remote  sensing  pOl82  N79  23329 

PC  LINN!  N.  M. 

Accurate  timing  in  lendings  through  air  traffic  control 
pO0 18  N78-26Q67 

Automatic  recovery  after  seneor  farfure  onboard 

P0031  N90  14024 

PCNNtN.  6.  •- 

The  AGARO  propulsion  end  energetics  panel.  1982- 
1977 

(AGARO  AR  111|  p0091  N79  18949 

PINNY.  P.  0. 

Boundary  layer  modal*  of  erosive  burning 

pOl  26  N90  10291 


PINT.  M. 

Double  differential  PS*  schema  m  the  presence  of 
Dopple.  shift  p0176  N79  31496 

PC  NON  If  L  •-  t 

Fifth  Advanced  Operational  Amaton  Medians  Course 
(AGARO  ft  888)  p0236  N79  29793 

Pf  NDZOCK.  i.  M. 

Preliminary  feasibiliiy  assessment  ol  Multi- function 
Inertial  Reference  Assembly  (MIRA)  p0023  N79  20017 

PCRCLU.  L  P- 

Physiologic  aspects  of  workload/ fatigue/ sires* 

p0267  N90  14744 

PtNIAUX.  J 

Visu sheet  >ons  and  calculations  of  sir  intakes  at  fwgh  angles 
of  attack  end  low  Reynolds  numbor  p0029  N79  22030 

PCNIN.  J. 

The  avionics  computai  program  Practical  experiences 
with  a  methodology  p0033  NBO  14037 

PINfNIiii.  J- 

Aerodynamic  study  ol  m  sails  control  sort  acts 

pOl  16  NBO  15177 

PKNKIN9.  f.  A. 

A  16  Kb/s  Modem  for  secure  voice  service  over  nar 
rowbend  analog  channels  p0175  N79-31496 

PCNKIN9.  9.  C  .  JN. 

Prediction  of  lateral  aarodvnamic  loads  on  aircraft  at  high 
angles  of  attack  p0028  N79  22024 

Pf  NNOO.  J. 

Cardiac  conduction  and  aptitude  problem  of  fliers  Tha 
benefits  of  andocavitaf  recording  of  tha  His  bundles 

p0240  N79  11718 
The  advantages  of  ultrasonic  echocardiography  in  tha 
cardiological  evaluation  of  flier*  p0240  N79-1 1718 
PfRRMR.  P. 

Boundary  separation  problems  faced  by  aircraft  design¬ 
er*  p0191  N78  28399 

Pf  NNIf  N.  P.  C. 

Visu  sheet  ion*  and  calculations  of  air  intakes  at  high  angles 
of  attack  and  low  Reynolds  number  p0029  N7 9  2 2030 

PCRNING.  O. 

Broad  band  megawatt  Uystrom  amplifier  Utilising  an 
overlapping- mod* -extended  interaction  output  section 

pOISS  N77  22361 

PC NNUCHfT.  C. 

Evaluation  of  the  ttremrange  partitioning  applied  to  a 
neks!  bees  WASPALOV  p0209  N79  10487 

PINNY,  M.  I. 

A  study  of  sudden  ionospheric  disturbances  end  then 
affect  on  VLF  position  fixing  accuracy  pOOSO  N7 7-22094 

PCRULU.  M. 

Comparison  of  different  method*  of  localisation  end 
identification  of  rxxse  source*  m  turbojet  anginas 

p0002  N77- 19003 
A  general  survey  of  studies  on  acoustic  wave  propage 
non  p0268  NBO  14869 

Propagation  in  ducts  p0266  N80- 14664 

Propagation  in  acoustically  absorbent  materials 

p0266  N80  14886 

PK6CMIL  W 

A  contribution  on  t harmef  fatigue  rn  cooled  rurbrn# 
Wading  p0092  N79  27153 

PKTVNMANN.  K 

Fundamental  mode  signal  transmission  m  single  and 
mull i mod#  fibra*  p0271  N76- 16806 

PCT1N8.  J  9. 

Residual  stress**  in  grinding  p0146  N79-23238 

Msasuramant  of  attenuation  due  to  ram  at  74  GM* 

pOl  53  N79  23307 

PfTf  N9.  N.  C. 

A  redundant  martial  navigation  system  for  IUS 

pOO 3  2  N80  14029 

PfTKNSf  N,  K.  L 

F  8  active  control  p0104  N79  16870 

PfTVNif  N.  T.  J. 

Nonlinear  parameter  identification  and  its  application  to 
transport  aircraft  pOl 01  N79  15076 

P1TCN80N.  L  f. 

Instability  and  transition  in  sxrsymmetnc  wakes 

P0168  N78  14326 

PCTCN90N.  M.  N. 

Three-dimensional  fimta-slemcni  tachniquea  for  gas 
turbine  Wade  tife  prediction  p0083  N78-27156 

Pf  TNI  NO.  f .  A. 

Low  frequency  combustion  instability  m  augmentors 

p0068  N79-21139 

PtTTYJOMN.  P.  9. 

Use  of  Inspiretpry  Minute  Volumes  m  evaluation  of  rotary 
and  hx*d  wing  pilot  workload  p0252  N7B-31754 

Left  Anterior  HemMock  (LAH)  Diagnosis  and  eeromedt 
cel  n*k  p0240  N79-H716 

PfUKIN.  a. 

Precise  enroot#  navigation  baaed  on  ground -derived 
techniques  pOOSI  N7B  21078 

PPAPP,  K. 

Hot  cascade  teat  results  of  cooled  turbine  Wades  end 
their  application  to  actual  angina  conditions 

p00§4  N7B-21 126 

PPtIPf  N.  0.  0. 

Aircraft  angina  icmg.  technical  summary 

p0021  N79  10011 

PPIMfMMN,  W 

Laminar  Row  control  lammaruation  p0036  N77 -32094 

PHALLI N,  L  J. 

Reliability  growth  through  environmental  simulation 

p0201  N90  19838 

PHAMOUC.  r. 

Tha  uae  of  wwcroprocaaaon  m  ennt  aviation  dafayad  flap 
approach  system  p028B  N77  22929 

PHIUPPt.  J.  J. 

ONERA  aerodynamic  research  work  on  helicopter* 

p0066  N?8  18148 


Dynamic  ataM  An  a  sample  of  strong  interaction  between 
Viscous  and  MMScid  Mows  p0039  N78  22083 

PHILLIPS.  B  J 

Soma  recant  maakur ament*  of  structural  dynamic 
damping  m  aircraft  Structures  p0213  N80  18678 

PHILLIPS,  a. 

Broad  band  megawatt  klyairom  amplifier  Utdamg  en 
overlapping  mode  extended  mter action  output  section 

pOt 66  N77  22361 

PHILLIPS.  N  S 

Application  of  Wodynenwc  model*  to  tha  eneftrs*  Off  18 
canopy  budatriha  p0243  N78  31811 

piazzou.  a 

Method*  end  techrwqu**  of  ground  vrfxetion  testing 

P0088  N77  24110 

AGARO  Right  test  instrument  anon  series  Volume  9 
Aeroetastw  flnpn  test  tschmque*  and  metrumenfatmn 
(AGARO  AG  180  VOL  9)  p0108  N78  20118 

Dynamic  identification  of  light  aircraft  structure*  and  thou 
flutter  certification  pOl  12  N80  16146 

P1CKIL  P.  f . 

A  multi  sensor  implementation  for  navigation  posiUon 
location,  position  update  reconnaoaence  and  weapon 
delivery  AN/ARN  1011V)  p006t  N78  21092 

PM  KANSK!.  C- 

CO  does  mater  for  working  pieces  exposed  to  extrema 
peaks  c*  co-contarmnation  P0226  N77  20747 

PIBNCS .  D. 

Tha  dynamic  response  of  wmga  m  toreion  at  high  subaomc 
speeds  p0010  N77  31077 

PIERRE.  M. 

Icing  test  facilities  and  tact  techniques  m  Europe 

P0089  N79  18042 

PM Tf  NSf  N.  O.  S.  M. 

Determination  of  antenna  radwtion  patterns  radar  cross 
sections  and  tam  to  signsl  ratios  by  flight  tacts 

p0060  N77  24122 

PUOUN.  M. 

Measuring  systolic  time  intervals  at  rest  and  under  stress 
by  external  methods  Advantages  m  the  evsiuetion  of 
flier*  P0240  N79  11717 

PINKOS.  O.  J. 

Taxes  instruments  phase  1  GPS  use*  equipment 

p0066  NSO  10169 

PI  ON,  M. 

ReliaWe  semiconductor  lasers  for  wide  band  optical 
communication  systems  p02  76  N79- 16838 

PINCH! N.  M. 

Automatic  recovery  eftei  sensor  fakur*  onboard 

P0031  N80  14024 

PITT.  C.  W. 

Multimoda  optical  systema-powei  coupling  between 
waveguides  p0273  N78  16822 

pim  p 

Application  of  small  angle  neutron  scattering  to  NOI  of 
materials  end  manufactured  components 

pO?96  N 76  26466 

PLAfTSCMM.  8. 

Practical  input  signal  design  p007  t  N80  19087 

PLAINCMAMP.  P. 

SubrnNimeter  receivers  Local  oecAatora  and  nwxars 
p0150  N79  23281 

PLANTANO.  J.  P. 

Raliabriity  clausa*  m  contracts  p0200  N80  19626 

PLAS.  P. 

Measuring  systolic  lima  interval *  at  rear  and  under  stress 
by  external  methods  Advantage*  >n  the  evaluation  of 
fbat*  p0240  N79  11717 

PLATTER,  M.  P. 

Unsteady  flow*  in  tuibomachmaa  A  review  of  currant 
develop  mem*  pOOAO  N76  22086 

PUC8.  W.  A. 

Built-in  teat  techniques  for  digital  flight  control  systems 
pOOOB  N77  25068 

POCM.  A. 

Primary  automatic  tracking  radar  m  #  mAtary  approach 
end  assembly  center  p0169  N79  30482 

POCMOLLK.  J.  P 

T  coupler  for  muftrmode  optical  fiber* 

p0276  N76  18847 

P06LMAN.  A.  J. 

Reconsider  at  on  of  the  target  detection  entenon  based 
on  adaptive  antenna  polarizations  p01S8  N77  22376 

POI86ON-QUINTON.  P 

Prediction  of  aerodynamic  characteristics  of  an  aircraft 
from  a  correlation  of  result*  on  a  calibration  modal  tested 
in  venous  large  transonic  tunnels  pOOlB  N79-26099 

Energy  conservation  aircraft  design  and  operational 
procedures  p0132  NTS- 13200 

Soma  lectors  affecting  the  dynamic  staMfty  derivatives 
of  a  fighter  type  modal  p0 1 00  N7»  16071 

Aerodynamic  characteristics  of  a  ftghrar  typa  conftgur* 
lion  during  and  beyond  stak  p0026  N  79  22003 

POLMAMU6. 1.  C. 

Technical  evaluation  report  on  tha  (Hud  dynamics  panel 
Symposium  on  High  Angle  of  attack  aerodynamics 
(AGARO  AR  146)  p0042  N60  10147 

POLICVUA.  M 

ApphcaWHy  of  tha  SRP  method  and  creep  fatigue 
damage  approach  to  the  LCHTT  Me  prediction  of  IN  100 
alloy  p0208  N79  10482 

POUS.  B.  0. 

Molecular  deter mmanta  lor  the  prediction  and  survival 
of  •ehatmc  anonc  stress  pathologv  p023S  N79  1 1700 

POLL  O  I.  A. 

Leading  edge  transition  on  swept  wings 

pOISS  N78  14339 

POLLAN©.  0.  D. 

In-fhght  toxwotogy  of  hxed  end  rotary  wing  aircraft  crew 
stabone  p0227  N78  19819 


91 


POUfN.  0.  C. 


PERSONAL  AUTHOR  INDEX 


KHUN.  •  • 

A  rad  lint*  i i  environment  Simulation 

p015#  N77  22374 

MNNMT2.  N  W 

F«a  control  toi  miow  gunnery  hi  lugh  performance 
k*Mer  ewcieft  p0264  *80  19*41 

ftONTNAU.  J 

Anofyt*  o t  optica**  pompad  CW  (continuous  wave)  Flft 
iter  inf?arsdHeee<  efficiency  p0162  *79  23301 

pool  a  l 

fthyaidogied  factors  in  space  operations  Emphatw  on 
•0«c«  shuttle  p0233  *60  14662 

roou.  r.  4 

Flight  tooting  techniques  autumn  I9?6 

PQ069  *77  24109 

ROVTtR.  D.  ft. 

TORNADO  flight  toads  survey  p0069  *77  24111 

POTTH,  J  I 

ThioshoitRssa  redundancy  management  with  arrays  of 
skewed  instruments  pOOOt  N77  25070 

ROTOR.  a  t 

Boundary  imag'd  actuation  anetysq  of  an  advanced 
tudana  dwk  run  «tot  pQ0B3  *79-27161 

POMU.  0.  R 

A  reksNe  and  aurvrvaMa  data  transmission  ay  at  am  for 
atnomca  processing  P0024  *79  20025 

Oehnrfion  of  itia  htororchKOl  network  lor  aggressive 
environments  (RHEA)  p0032  *80  14030 

rrantor.  *. 

Development  of  a  5  matt  travailing  wave  tuba  tor  60 

GHx  pOf52  *79  23206 

pociMMcn.  j 

The  influence  of  the  atmosphere  on  passive  radwmatnc 
measurements  p0153  *79  23306 

RR86UV.  L  L 

High  angle  ol  tnctdanca  implications  upon  air  intake 
daaign  and  location  for  supersonic  crura*  aircraft  and  highly 
maneuverable  transonic  aircraft  P002B  *79  22026 

RRfTBB.  A.  C 

Air  combat  P0066  *70  30103 

RRIC8.  I.  Ml. 

Combuttion  of  aluminum  in  aoiid  prooallant  Hama* 

00125  NBO  10296 

PfHCf .  J  L 

Trends  of  futura  turbma  fifa  pradiction  Tima  phaaa 
aufomarad  anafyara  and  taat  verification 

D00B6  *78  21143 

PRIOOIN  C.  H 

A  comoanaon  between  pradictad  and  maaaurad  specie* 
cone  ant  ration*  and  velocities  »n  a  raaaarch  combuaior 

pOOBB  *78  21150 

P HI WCC  A.  a. 

Icing  taatt  on  turboiat  and  turbofan  angina*  using  tha 
WGT*  angina  taat  faddy  p002 1  *79  10013 

RRW1T28R.  C 

A  thraa  dimanaionai  eftacrata  afamant  dynamic  modal 
of  tha  spine  haad  and  torao  p0243  *79-31*10 

PW081M.  o.  Mr 

CoupluVg  befweer  rha  nautral  and  toottod  uppar  at 
moaphere  dunng  di*turt>ad  condition*  pOttl  *60  >9386 

PMOML  J. 

Standardized  anamination  mat  hod*  m  argomatry 

P0239  *79  11710 

PM088CM.  N.  J. 

Tha  pradKtion  of  butfat  onaat  and  light  buffet  by  maan* 
of  computational  mat  hod*  pOOOS  N77  2001 1 

PROMIB8.  H  I. 

Corroaion  information  m  NATO  nation* 

( AG ARD  Aft  14 1 1  pO  1 30  N79  33304 

RRU08NT.  J. 

Tha  uaa  of  tNOstereometry  m  halicoptar  cockpit  daaign 
00228  N79  19629 

ftRUVOT  f  X. 

IFF  Mfantification  in  xona*  with  highly  concentrated 
interrogation  p0157  N77  22370 

PU9N.  P  O 

An  invaatigabon  of  tha  Quality  of  tha  flow  ganaratad  by 
thraa  typaa  of wind  tu nnal  (ludwiag  tuba  E  vans claan  tunnel 
and  myactor  driven  tun  nail  pOI  20  N60  18138 

Tha  cryogenic  wind  tunnel  anothar  option  to/  tha 
European  Tranaomc  Faculty  p0121  N80  19140 

RUMRMf86TlRM8t0f .  P 

Analytical  software  yarrftcahon  p0203  NBO  1B562 

PURC8LL  J.  4 

Parametric  amplifier  pump  daaign  p0149  *79  23275 

PUMTBU.  4  A. 

US  Navy/  Manna  Corpa  rotary  wing  requirements 

P0083  *76  19 132 

PU90NI.  8 

Propagation  measurements  on  a  transalpine  over  tha 
hon/on  path  pOlBB  *79  10330 


Q 

QABRAMfl.  A.  M  %. 

An  aapanmantai  atudy  of  tha  hypersonic  dynamic  M ability 
of  pitching  blunt  corned  and  hyperbeftistic  shape*  in  a  *hort 
running  tirna  facility  pOlOO  *79  15072 

QUA MHV.  ft.  8. 

Fibra*  optic*  convectors  Hot  forming  versus  epoxy 
bondmg  of  bundkaa  and  naw  tacftmquaa  with  amgfa  ftbraa 
P0276  N78  18860 

QU88MHO.  C 

An  inuaatigatioii  of  tha  quality  of  tha  Bow  ganaratad  by 
thraa  fypaa  of  wtntftunnaiaudWNagtuPa  Cvana  cfaan  tunnaf 
and  irgactor  cpnron  tunnafl  p0120  *80  18138 

W8U7,  A.  L  C 


QUIWUVAH  8  P 

Tha  naad  for  ta*k  onantad  control  law* 

p0097  *77  26164 


R 

ftAifWOwrrz.  *  J 

Stratagw*  lor  automatic  track  initiation 
{AGARO  CP  262|  p0l88  *79  30454 

raaoutbt.  J 

Soparaomc  aanai  n*n*port  Madical  and  philological 
•tptcit  p0234  N&O  14 6«3 

RA08MACM8R.  0. 

ixpartanca  with  a  ona  *taga  wanabfa  gaomatiy  aaiai 
turbma  p0077  *77  22 M3 

ModaMmg  of  propagation  aspact*  of  digital  commumca 
lion  tyvtam*  pOI  73  *78  3 1476 

RAKJT.  M 

Tha  inAuanca  ol  mataoro*og*cal  paranwtar*  on  Atmoap 
hone  tranamiaamn  at  10  6  micron*  (C02-la*#r  radiation  I 
and  0  63  micron*  IH«Na  laaai  radiation!  from  maasura 
mam*  and  calculation* 

(REPT  1978/61  p0l44  *78  1*136 

RAIUV.  4  M 

Rodundancy  managarrwnt  conaidaraiiona  Apr  a  control 
conhtfurad  frghtar  aircraft  tnpla*  digital  fty  by  wira  fkght 
control  *y*tam  p003 1  *80- 14 020 

RAIUV.  4.  MT. 

Nota  on  ralatwa  vorncrty  p0083  *78- 1 1 104 

RAIM8V.  L 

Awomca  avaiuanon  program  Simulation  modal*  tor  tha 
attar tmanaat  anatyti*  of  avionic*  p0264  N80  19638 

RAIMWAT1R,  4  H. 

Cone  apt*  and  tachmqua*  m  tha  ut  fixation  of  milkmatar 
and  ftubmiHimatar  wava*  pOISO  N79  23285 

RAMACCI  C.  A. 

Normal  and  pathological  cardiovaaculqr  finding*  in 
applicant*  to  tha  Air  Forca  aarvica  p024l  *79  1 1722 

RAM  AM.  J.  K. 

Daaign  conaidaration*  lor  implamanting  miagratad 
mwsion  uMorad  flight  control  modas  p0023  *79  20022 

Oa«ign  conaidaration*  for  raliabla  FBW  flight  control 

POI 09  *79  30231 

RAMARRI8HMAN.  8. 

intamion*  and  bu4d  up  of  (ho  mtornottonot  rotoronco 
•onotphtr*  pOI  39  *79-18100 

RAM8AUT.  P.  C. 

Phyviological  factor*  in  apaca  oparation*  Emphaa*  on 
spaca  thuttla  p0233  *90  14682 

RAAICV.  M  L 

Fight ar  ^upanonty  by  da*ign  p0066  *78  30 105 

RAM 88V.  M 

Dynamic  loading  of  airframa  component* 

P0010  N77  31080 

R  A  NO  ALL.  0.  R. 

Fraquancy  ra*pon*a  of  cardiovasculai  regulation  m 
canine*  to  sinusoidal  accaiaration  at  frequence*  balow  1 
Hi  (basis  tor  biodyhamic  modalmgl  p0244  *79  31916 

RANMaOBR.  A. 

Atmospheric  sounding  u*mg  mH  lima  tar  wave  radwm 

atry  pOI  53  *79  23309 

RAO,  n.  N 

Method*  Of  determining  ionospheric  structure  from 
Obfrqua  sounding  data  p018l  *80  19384 

RA8CMRB.  K 

SataO >t*  born*  monitoring  of  atmospheric  and  surface 
characteristic*  affecting  the  propagation  of  microwave*  m 
tha  iropoaphara  p016l  N77  32389 

Radiation  and  anyironmantai  phiic*  rtfrathar 

p02l6  *79  19590 

ModaMmg  tha  transfer  o*  radiation  m  tha  atmoaphara 

pOU3  *79  16128 

Tha  Iran* fa;  of  electromagnetic  radiation  m  the  turbutant 

atmoaphara  p0167  *79  27399 

RAMA.  8..  JR. 

Interaction  of  antenna  arrays  and  modem*  in  tactic*! 
imks  p02B6  N79  26988 

RAMA.  R.  C. 

Tha  importance  of  integrated  logistics  support  considers 
lion*  during  design  pO203  *80  *9657 

ft  AULT.  A. 

Idamihcation  of  unsteady  affects  m  lift  buildup 

p0102  *79  15063 

RAUtT.  J.  C. 

Quantrfatnrs  as*assmantt  of  software  reliability 

P0203  *90  19660 

RAMVR.  X. 

Intentions  and  build  up  of  the  international  reference 
•onoephare  pOI  39  *79  1*100 

Basic  finding*  hefpfvri  for  lOnoiphanc  predictions 

pOigi  *90  19367 

RIAD.  M. 

ftelatnristic  electron  beam  interaction*  tor  ganarahon  of 
mgh  power  millimeter  §nd  aubmillimetar  waves 

pO?62  *79  23300 

RSAMR.  D.  C. 

Soma  improvements  to  the  UK  helicopter  cockpit 

p0232  *79  19669 

Pilot  incapacity  m  Bight  p0266  *79  31960 

R8ROWT,  J. 

Tha  dynamic  Bow  on  a  wing  proftf*  in  tha  movement 
of  a  screen  The  influence  of  osculation  parameters 

pOO 39  *71  22061 

RICH.  X.  O. 

Terrain  effects  on  »og  periodic  antenna  charectenatics 
uamg  the  *mgutanty  a*pana*on  method 

pOI  76  *80  19349 


RBOIKBR,  0 

Tha  prediction  of  buffet  onaat  and  hgM  buffat  by  maana 
of  computational  methods  P0Q06  *77-2001 1 

Rf  01*0.  J  P 

Qua*;  steady  and  transient  dynamic  stall  charactanstics 
pO0O6  N77-20013 
Scaling  pfobfmo  m  dynonuc  lasts  of  aircraft -like  conf  igur  - 
•**r*  P0039  *78  22067 

Effect  of  flow  separation  vontem s  on  aircraft  unsteady 
aerodynamics  p0102  *79-15084 

RBfO.  L  Mf. 

Airborne  Data  Transfer  System  (ACTS) 

P0287  *79  26003 

R60UUNMI.  T.  L 

Markovian  avaMaMity  modal  tor  a  network  of  commumca 
tmg  computers  p0199  *80  19526 

RCMRACK.  C. 

Unsteady  calculation  of  vortex  sheets  emitted  by  highly 
loaded  lifting  surfaces  p0026  *79-22008 

RffCH,  P.  Q 

Piobfams  m  tha  investigation  ol  raliabdity -associated 
fife -cycle  coat*  of  mrfrtary  airborne  syetams 

P0197  *79-26411 

Rf  ICH8RT.  0. 

Long  term  axpananca  with  a  hmgelest/ composite  rotor 
P0064  *78-19137 

RIIO.  O.  B. 

Oavalopmant  of  ardmg  GPS/strapdown  martial  naviga¬ 
tion  system  P0032  NBO- 1 403 1 

RCINBf  RG.  A. 

Circadian  and  orcannual  rhythms  m  healthy  adults 

P0246  *90-16607 

Totaranca  to  shift  work  a  chronologic  approach 

P0247  *90-15816 

REIMOELL.  N. 

Cardiological  findings  in  115  pilots  Oiegnoaat  and 
assessment  of  their  flying  fitness  p0241  N79-1 1721 

REINIBCM.  B.  Mf. 

Digital  on-line  processing  and  display  of  mumperarneter 
HF  transmission  data  p0lB4  *80-19416 

RII9tM9KU>.  9. 

An  analiis  of  the  error  probabiktY  of  an  all  digital 
detector  pOI 74  *79-31483 

RBITMAVCR.  P 

Intluooco  of  tho  rotroctivo  index  profile  on  the  transmis¬ 
sion  quality  ol  gradient  index  optical  fibres 

P0274  *78-16830 

RKJf  R.  A.  A. 

Features  of  unsteady  flows  over  eirfotfs 

P0036  *78-22054 


Rf  MBOLO.  8. 

Design  and  performance  of  90  GH*  radiometer  Iront 
•n<*  P0149  N79-2327) 

Advances  in  mm -wava  components  end  systems 

P0t50  *79-23286 

RIMERS.  R.  T. 

Design  for  reduction  of  aircraft  vulnerability 

P0045  *77  19050 


RCMAUO.  A.  L 

Technical  and  financial  fall-out  on  armed  forces  from 
commercial  and  export  halicoptar  programmes 

P0066  *78-19150 

R8NDI08.  X.  H. 

Influence  of  environment  and  production  processes  on 
the  crack  propagation  behavior  of  unstrffened  sheet 

b0206  *77  22565 

RCMCMAMM.  N.  H. 

Cardiological  findings  m  115  pilot*  Diagnoses  and 
assessment  of  their  flying  fitness  o0241  *79- 11721 

RKM8RIC.  D. 

CCD  delay  lines  for  tha  processing  of  a  radar  signal 
Application  to  an  MTI  p0 1 38  N78-  31317 

RKNKSN.  J.  H. 

Comtr  boundary  layer  and  secondary  flow  within  a 
straight  compressor  cascade  p0062  *78-1 1 103 

Rf  NNSMOM.  4. 

Sophistication  and  reliability  p0079  *77-33191 

RBBMOTKO.  8. 

Stability  of  heated  laminar  boundary  layers  in  water 

pOI 86  *78  14325 

RIVf  UJN  PALCOZ.  M.  8. 

Perfecting  armaments  m  the  family  of  mirage  aircraft 

p0066  *78-30102 

RICDAROI.  I.  V. 

Modem  HF  communications  tor  low  flying  aircraft 

P0179  *80-19376 

RICS.  0.  ft. 

Left  Anterior  HamiMock  ( LAH)  Diagnosis  and  aaromadi 
cel  nek  p0240  *79  11716 

RICHARDS.  B.  I. 

The  measurement  of  him  coding  effectiveness  on  turbma 
components  in  short  duration  wind  tunnels 

POO07  *78  21152 
Aerodynamic  charactanstics  of  •  missile  featuring  wing 
with  strakas  at  high  angles  of  attack  p0027  *78-22015 
Kinetic  Haatmg  of  high  speed  miaades 

P0042  *79  23059 

RICHAROB.  R. 

Simulation  for  whole  life  development 

P0264  *90  19839 

RICHAROSO*.  B. 


RICHARD  BO*.  0  Mf. 

Area  navigation  sitams  and  procedures 

P0062  *78  21081 

RICHARDSON.  J 

A  computented  aircraft  partormanca  system 

pOOtB  *78  28084 


P0187  *77  22384 


PERSONAL  AUTHOR  INDEX 


SALVIMO.  J.  T. 


RICHTER.  A.  ■. 

Preliminary  result*  of  USAF  experience  with  engine 
monitoring  end  diagnostics  pOOSO  N77-33199 

RICKARD.  J.  J. 

IPS  activity  obearved  m  a  precursor  of  solar  induced 
tariaatnal  activity  p0142  N79-18124 

RICKARD.  W.  W 

Active-control  deign  criteria  p0 1 04  N79- 16867 

RIOOf  R.  8.  0- 

Wind  tunnel  test  at  low  speeds  of  a  dorsal  air  mtaka 
on  a  fighter  configuration  p0029  N79-22029 

RIDDU.  O.  W 

Separated-flow  unstaady  pratturas  and  forcaa  on 
aiastcaMy  responding  structuras  pOOlO  N77-3107S 

RIOIR.  O  C. 

Troposc attar  angle  diversity  in  theory  and  practice 

pOt66  N79- 10328 

ri«».  a. 

P  rot*  a  ms  of  adaptive  sidetobe  suppression 

pOI  57  N77-22368 

RIFFEL  R.  E. 

Aerodynamic  phenomena  in  an  oscillating  transonic  MCA 
airfoil  cascade  including  loading  affects 

p0040  N78  22066 
The  unstaady  aerodynamics  of  a  cascade  in  translation 
p009S  N79  27180 

RIQHINI.  Q.  C. 

Thm  film  integrated  signal  processors 

p0273  N7B  16825 

RINQER.  C. 

Diagnosis  of  Alcoholism  The  Munich  Alcoholism  Test 
(MAT)  p0235  N78  17662 

RINQER.  T.  R. 

The  dynamic  ice  detector  for  helicopters 

p002 1  N79-10010 
Icing  test  facilities  m  Canada  p0069  N79- 1 5043 

RINO.  C.  L 

A  signal-statistical  and  morphological  model  of  ionosp¬ 
heric  scintillation  p0142  N79- 181 19 

RIPCLL  J.  C.  O 

Parameters  for  optimizing  engines  as  a  function  of 
mission  p0074  N77-22115 

RIPOCHE.  O. 

High  powered  silicon  avalanche  diodes  for  optical 
communication  systems  p0275  N78- 16840 

RITCHIE.  J. 

Wear  debris  analysis  p0198  N79-25415 

A IX.  O. 

In-flight  measured  characteristics  of  combined  flap 
spoiler  direct  lift  controls  pOI  14  N80-1S165 

RIZK.  M  H. 

Numerical  solution  of  the  unsteady  transonic  small - 
disturbance  equations  pOOl 2  N77  3109 1 

RORERTS.  J.  8.  Q 

The  rofes  for  CCO  and  SAW  in  signal  processing 

p0133  N78  312B1 

ROBERTS.  L  W. 

Short  range  navigation  requirements  for  iranaport 
systems  p0049  N77 -22087 

ROBERTS.  P-  C.  T. 

A  novel  signal  integrator  using  CCDs 

pOI 38  N78-31316 

ROBERTSON.  8.  H. 

A  method  for  selecting  a  crashworthy  fuel  system 
design  p0232  N79  1988 1 

ROBINSON.  C.  R. 

A  wide  bandwidth  CCO  buffer  memory  system 

p0134  N78-31291 

ROBINSON.  P 

A  high  reliebtlity.  high  integrity  flight  control  system  for 
helicopters  p0009  N77-25079 

The  development  and  m-flight  evaluation  of  a  triple* 

digital  autostebrl nation  system  for  a  helicopter 

p0106  N79  30200 

ROBINSON.  S.  B. 

Interaction  of  antenna  arrays  and  mods  ms  m  tactical 
links  p0286  N7 9  2 5988 

BOCHSTTf.  M. 

The  GPS  upload  station  p0055  N80-  10186 

BOOAL  4.  4.  A. 

Engine  rotor  burst  containment/ control  studies 

p0093  N79-27162 

ROOOE.  K. 

A  CCD  memory  chip  for  radar  image  processing 

p0138  N78  31307 

ROOERER.  N.  K. 

Information  transfer  cost /benefit  analysis 

p0282  N79-20920 

ROOCRICK.  W  C  B. 

The  NAE  airborne  V/STOL  simulator 

p0085  N78- 19145 

ROE  LOP.  E  C. 

Prediction  of  tolar  energetic  particle  event  histones  using 
real-time  particle  and  solar  wind  measurements 

p0142  N79  18123 
IPS  activity  observed  as  a  precursor  of  solar  induced 
terrestrial  activity  p0142  N79  18124 

ROSSSR.  H.  P. 

Determination  of  Schott  Icy  diode  miser  conversion  losses 
«  the  SU8MM  wavelength  range  p0149  N79-23277 

ROtTTQIR.  4. 

Position  finding  of  Aaed  HF -transmitters  by  means  of 
traveling  tonoephenc  structures  p0049  N7 7-2209 1 

Modelling  the  diurnal  end  seasonal  venation  of  medium 
scale  travelling  ionospheric  disturbances 

p0141  N79- 181 13 
The  phenomenology  of  trensequatonei  radio  propagation 

under  spreed-F  conditions  p0182  NSO  19394 

ROOtR.  K.  L 

Airplane  math  modeling  methods  for  active  control 
design  p0099  N77  33212 


ROGERS.  J.  T. 

Comparisons  of  theoretical  and  espenmental  pressure 
distributions  on  sn  arrow  wing  configuration  at  subsonic 
transonic,  and  supersonic  speeds  p0003  N7 7 -20000 

ROGERS.  L  C. 

Viscoelastic  damping  in  USAF  applications 

p02 14  NSO  19562 

ROGLER.  H.  L 

The  Coupling  between  freestreem  disturbances,  driver 
oscillations  forced  oscillations,  and  stability  waves  in  a 
spatial  analysis  of  a  boundary  layer  p0199  N78- 14331 

ROHMERT.  W. 

Determination  of  stress  and  strain  of  air  traffic  control 
officers  p0252  N70  31751 

ROLFS.  J.  M. 

Human  factors  topics  in  flight  simulation  An  annotated 
bibliography 

(AGARO  A  856]  p0250  N77  30757 

ROLLAND.  P.  A. 

Stable  millimeter  wave  sources  by  avalanche  diode 
frequency  multiplication  p0149  N79-23273 

RO LLANO.  R. 

Application  of  backscattar  technique  to  ionospheric  short 
term  predictions  p0 1 84  N79- 10313 

ROMANO.  P 

A  reliable  and  survivable  data  transmission  system  for 
avionics  processing  p0024  N79  20025 

A  method  for  designing  multiprocessor  architectures  for 
avionics  functions  p0030  NSO  14021 

ROMANKO.  J. 

Behavior  of  adhesively  bonded  |oints  under  cyclic 

loading  p0212  N79  23453 

RONNEKLEIV.  A. 

Experiments  and  analysis  of  acoustoelectric  memory 
correlators  p0135  N78  31296 

AOOO.  0.  M. 

Some  aspects  of  helicopter  communications 

p0230  N79  19647 

ROONEY.  E.  C. 

Development  of  techniques  end  correlation  of  results  to 
accurately  establish  the  lift/drag  characteristics  of  an  air 
breathing  missile  from  analytical  predictions  sub-scale  and 
full  scale  wind  tunnel  tests  and  flight  tests 

pO0 19  N7 8  26069 

A 008,  R. 

Investigation  of  the  unsteady  airloads  on  wing-store 
configurations  in  subsonic  flow  p0037  N7B-22042 
The  use  of  panel  methods  for  stability  derivatives 

p0l02  N79  15081 

ROOT.  D  E. 

Philosophy  of  protection  of  US  aircrews  against  chemical 
warfare  agents  p0256  NSO- 14734 

ROSCOE.  A.  H. 

Handling  qualities,  workload  and  heart  rate 

P0268  NSO- 14750 

ROSSNSAUER.  H 

The  prediction  of  fast  stream  front  arrivafs  at  the  earth 
on  the  basis  of  solar  wind  measurements  at  smaller  solar 
distances  p0143  N79  18126 

ROSENBERG.  K.  W. 

Hybrid  computer  investigation  of  discrete  gust  and 
wmdsheer  affects  on  automatic  lending  system  perform 
ance  p0109  N79  30228 

ROSENBERG.  8. 

Radar  wind  measurement  system  p0159  N77 -22385 

ROSENBERG.  T.  J. 

Low  frequency  electric  field  vanetions  during  HF  transmis¬ 
sions  on  a  mother-daughter  rocket  p0216  N77- 19542 

ROGENFELO.  R.  S. 

Comparison  of  plasma  and  urinary  steroids  m  men  with 
type  A  and  type  0  behavior  patterns  p0238  N79-1 1704 

ROGENMAN.  R.  H. 

Comparison  of  plasms  and  urinary  steroids  in  men  with 
type  A  and  type  B  behavior  patterns  p0238  N79-1 1704 

ROSKAM.  4. 

Linear  or  non-Unoar  analysis  methods  When  and  how 
p0102  N79  16068 

ROSS.  A.  4. 

lateral  stability  at  high  angles  of  attack,  particularly  wing 
rock  p0109  N79  30226 

A  survey  of  experimental  data  on  the  aerodynamics  of 
controls,  m  the  light  of  future  needs  pO1 12  NSO- 151 51 
Identification  experience  in  extreme  flight  regimes 

p0071  NSO  19102 

ROSSIT1R.  K.  C. 

Microwave  holography  A  decade  of  development 

pO140  N79  23270 

ROTA.  F. 

Normal  and  pathological  cardiovascular  findings  in 
applicants  to  the  Air  Force  service  p0241  N79-1 1722 

ROTHMULUR.  I.  4. 

Real-time  propagation  assessment  p0139  N79- 18097 

ROT  HR  OCX,  M.  O. 

The  unsteady  aerodynamics  of  a  cascade  in  translation 
p0096  N79-27180 

ROTONDO.  O. 

Workload  and  operational  fatigue  m  helicopter  pilots 

p02S0  NTS- 16022 
Cardiovascular  diseases  as  a  cause  of  unfitnees  for  flying 
service  m  aircrews  of  Italian  Air  Force  Etiopethogenesis. 
influence  of  performance  m  flight,  and  prevention 

p0241  N79  11725 

Sensorial  aspects  of  helicopter  operations 

p0230  N79  19644 
Human  factors  in  production  and  prevention  of  aircraft 
accidents  due  io  disorientation  m  flight 

p0255  N79  31962 
Some  considerations  concerning  methods  to  evaluate  and 
assess  workload  in  aircraft  pilots  p0267  N90- 14743 


ROUSERTOU.  A.  M. 

Long  and  short  range  navigation  system  requirements 
lor  civilian  and  military  ships  pOO40  N7 7-2 2088 

ROUILLI  C. 

New  high  power  microwave  sources  m  the  mrHimetnc 
range  p0162  N79-23299 

ROWE.  Q.  W. 

Plasticity  modelling  p0147  N7B  23246 

BOWLES.  R.  T. 

A  computational  tool  for  mechanical  seal  design 

pOOSI  N79  11073 

ROY.  O. 

Electro-optical  processing  of  signals  and  images 

p0137  N7B-31306 

BOYDS.  R.  4. 

Solid  state  mcroweve  amphher*  and  locked  oecrffators 
for  coherent  radar  transmitters  pOISS  N77-22347 

RUBSERT.  P.  f . 

A  comparison  of  panel  methods  for  subsonic  flow 
computation 

(AGARO  AG  241|  p0041  N79-20068 

RUBE  SIN.  M.  W. 

Numerical  turbulence  modeling  p0l86  N77-22445 

RUBIN.  B. 

A  laser  profitometer  for  digrtel  terrain  mapping 

p0179  NSO  19369 

RUBIN.  4. 

JTIDS  The  issue  of  frequency  selection 

p0067  NSO  10183 

Distributed  TOMA  An  approach  to  JTIDS  phase  2 

p0067  NSO- 10189 

JTIDS  ll/DTDMA  •  command  and  control  terminals 

P0067  N80-10190 
JTIDS  H/OTOMA  tactical  terminal  p0057  NSO- 10191 

RUBIO.  B. 

A  sporadic  E  prediction  technique  p01B2  NSO- 19397 
RUOOV.  4.  M. 

The  Mitre  Interactive  Communications  Anafysrs  Program 
IMICAP)  p0284  N80- 19835 

RUDEV.  R.  A. 

Characteristics  end  combustion  of  future  hydrocarbon 
fuels  p0131  N79-13196 

Impact  of  future  fuel  properties  on  aircraft  engines  end 
fuel  systems  p0131  N79-13197 

RUDNICKI.  A.  R..  4R. 

A  technique  for  predicting  external  store  aerodynamic 
loads  p0003  N77- 19995 

RUPPERSBERG.  Q.  H. 

Interpretation  of  airborne  meesurements  of  atmospheric 
extinction  end  irradiating  fluxes  in  Germany  and  tha 
Netherlands  p0144  N79- 18134 

RUSH.  C.  M. 

Ionospheric  predictions  Methods  and  results 

p0140  N79-1B1 10 
T ran sionosphenc  radio  propagation  p01B7  N79-27387 

RUSNAK.  4.  P. 

Low  frequency  combustion  instability  in  a ug mentor* 

pooee  N78  21138 

RUSSELL  P.  L 

Low  frequency  combustion  instability  in  lug  man  tor* 

pooee  N78-21 138 

RUSSELL  S.  S. 

The  GPS  navigation  message  p0054  NSO- 10)80 

RUSSO.  V. 

Thin  Mm  integrated  signal  processors 

d0273  N78- 16825 

RUTMARDT.  R. 

Production  of  high  purity  metal  powders  by  electron  beam 
techniques  p0148  N79-23253 

RUVCK.  4.  0. 

Hot-wire  measurements  m  an  axial  compressor  and 
confrontation  with  thaoretical  predictions  of  secondary 
flows  POOSI  N78-1  1090 

RVNASKI.  E.  0. 

Identification  of  the  stability  parameters  of  an  aeroeiasbc 
airplane  pOlOl  N79  15077 


S 


SACHS.  0. 

Stall  behaviour  evaluation  from  flight  test  resutts 

P0109  N 79-30227 

8AIB.  S.  H. 

Verification  and  validation  of  avion*  simulation* 

p0260  NSO  19614 

SAJBEN.  M. 

Unsteady  tranaomc  flow  in  a  two-dimensional  diffuser 
p0037  N78  22045 

SALES.  0.  S. 

Scatter  infection/ ducted  mode  HF  radar 

p0182  NSO- 19398 

SAUNAS.  E. 

Monitor  stations  p0065  NSO- 10166 

SAUNAS.  M.  P. 

Solid  propellant  specific  impulse  prediction 

p0124  NSO  10288 

SALLEE.  0.  P. 

Technical  evaluation  report  on  the  49tWBl  Propulsion 
and  Energetics  Specialists  Meeting  on  Power  Plant  Reliabil¬ 
ity 

(AGARO  AR  110]  p0083  N78- 14048 

SALMI R,  Q. 

Stable  millimeter  wave  sources  by  avalanche  diode 
frequency  multiplication  p0149  N79-23273 

BALVtm.  A. 

Fatigue  behaviour  of  cracked  stiffened  panels 

p0206  N77-22581 

SALV1N0.  4.  T. 

Rotor  bust  protection  Design  guidelines  for  contain¬ 
ment  P0094  N79  27188 


1-93 


SAMPATM.  S 


PERSONAL  AUTHOR  INDEX 


MMPATH.  S. 

A  numerical  study  o<  unsteady  viscous  flows  around 
•irtorts  pOQ38  *78  22056 

tMtWMt.  ft.  ft. 

A  CCD  digital  image  slots  p0136  N7B  31306 

SAND.  L  O. 

U  &  Army  helicopter  accident  experience 

p0044  N7 7  1 9032 

CompaiaUve  miuiy  pHlwAS  in  US  Army  helicopters 

p0231  *79  19654 

range  I*,  a 

Emit*  element  analysis  of  some  problem*  arising  in  coolsd 
fortune  blades  p0088  N78  2 1 1  *4 

SANDER.  ft 

The  CCA  A  phased  anay  radar  with  automatic  phase 
ad|ustm«nt  m  practice  p0l59  N77  2238  1 

SAW  hltar  application  lor  phased  array  radar 

P0136  *78-31300 

tAHOKRi.  H 

Oa»*pn  and  simulation  ol  a  C3  systam  (Qr  surveillance 
purpose  p028 1  *80  19021 

SAMOCftf.  M.  0 

Visual  Workload  ot  the  copilot/ navigator  during  terrain 
flight  P0250  N78  16623 

An  avaluation  of  ths  effect*  of  a  stability  augmentation 
systam  upon  aviator  par  for  manes/  workload  during  a 
MEDEVAC  high  hovar  oparat'on  d0226  *79-19612 

Visual  oariormanca  A  method  to  ism»  workload  m 
ths  flight  environment  pO250  *80  14749 

sanoerson.  r. 

Soma  investigation*  concerning  tha  affects  of  gap*  and 
vortex  generators  on  elevator  efficiency  and  of  landing  flap 
sweep  on  aerodynamic  characteristics  p01 10  *80  15178 

•AND  HAM.  W  A. 

Ground  wav#  and  sky-wave  Sea  State  tensing  expert 
mams  in  the  United  Kingdom  pOl82  *80  19400 

SANTAMARlA.  u  j 

Protective  approaches  in  the  moderation  ol  the  physiolog 
ical  effects  of  extreme  ambient  conditions  in  helicopter 
operations  p0228  N79-19618 

•ANTINI,  ft. 

An  introduction  to  the  problem  of  dynamic  structural 
damping 

[AGARD  R  603]  p0098  *78  17074 

SANTOCCf,  0  f. 

Providing  an  eye  separator  on  a  color  cathode  tube 

p0229  *79- 19839 

•APR.  H 

An  E  CM  resistant  communication  and  ranging  system 
for  remotely  piloted  vehicles  pOOSl  *78-21080 

•APR.  J.  H. 

Oculomotor  performance  of  aviators  during  an  autorots 
non  maneuver  in  a  helicopter  simulator 

p0229  *79  19638 

•APR.  P.  W. 


Azimuth  beam  width  effect  **n  radar  sensed  terrain  horizon 
profiles  pOT70  *80  19362 

SARGENT.  R.  Q 

An  introduction  to  the  selection  and  use  of  simulation 
language  p0280  *80  19810 

An  introduction  to  statistical  analysis  of  simulation  output 
data  p0260  N80  19811 

•AftlC.  W  §. 

Nonparallel  stability  ol  boundary  layers  with  pressure 
gradients  and  suction  p0187  N7814322 

•ARLAN 1 8.  ft. 


An  exploratory  study  of  psychophysiotogical  measure¬ 
ments  as  indicators  of  air  traffic  control  sector  workload 
p0258  *80  14755 

•ANTAL  M. 

Erosion  prevention  and  film  cooling  on  vanes 

p0084  *78  21128 

•AUERWEIN,  H.  P. 

Erosive  end  transient  burning  effects  on  performance 
prediction  accuracy  ol  tactical  rockets  p0!25  *80  10293 

SAUNDERS.  T.  ft. 

The  effect  of  a  command  and  stability  augmentation 
system  on  flight  testing  p0059  N77  24 1 12 

SAUTE  It  C. 

Determination  of  Schottky  diode  mixer  conversion  losses 
in  the  SUBMM  wavelength  range  p0149  *79-23277 

•AUTlft.  H.  C 

Assessments  of  defense  information  end  documentation 
'»•«*  p02?9  *78-11883 

Suggested  deta  elements  for  recording  on-going  research 
and  development  efforts  A  management  information 
system 

(AGARD  R  869)  p0277  *79-12947 

SAVAGE,  P.  G. 

Sfratxtown  sensors  p0053  *78  26126 

SAVAGE,  W  f 

Federated  microcomputer  systems  for  on-board  missile 
guidance  and  control  p0033  *80  14040 

MCHAlBir  J.  M 

Ephemens  sod  clock  determination  in  GPS 

p0055  *80  101 68 

•CHALK WUft.  y  ft.  M 

On  the  performance  of  a  maximum  likelihood  decoder 
for  convolutional  codes  P0172  *79  31409 

•CNAGPCU.  R.  0 

Reducing  hre  hazards  m  commercial  transport  aircraft 
OD045  *77  19048 


•CMftftNACKEK.  R. 

Numerical  simulation  studies  of  trenertron  phanomana 
m  mcompreseibfo  two  dimensional  flow* 

d01B»  *78  14329 

SCHtGGI.  A.  M 


Dispersion  evaluation  <n  multimode  W>er»  by  numerical 
tecfimpu*  Application  to  nng  shaped  and  graded  index 
with  e  cenfref  dtp  p02?4  M?8  >8822 


•CHEUHASE.  ft. 

l nterpreteoon  of  airborne  measurements  of  etmoephenc 
•xt me i «m  end  irradiating  fluxes  m  Germany  and  the 
Netherfends  pOlie  H79  18l34 

•CHEMEL  ft.  f 

An  aapanmanta)  modem  tot  HF  channels  using  spread 
spectrum  and  block  encoding  pOl67  *79  10333 

SCHCftfft.  M. 

Non  linear  formulation  of  the  aerodynamic  forces  for  flight 
dynamic  xfud.es  p0 103  *79  15090 

Determination  >n  ground  fecilitiet  of  aerodynamic  stability 
parameters  of  aircraft 

(AGARD  AG  242)  p0l20  N80  I2t02 

•CHIf  L  f  - 

Infection  laser  transmitter  for  long  distance  fiber  optics 
communication  p02?4  *70  16834 

•CHIRP.  L  ft 

The  role  of  time  history  effects  in  the  formulation  ot  the 
aerodynamics  of  aircraft  dynamics  p0lQ2  N7 9  1 5066 

•CHIFLETT,  ft.  G. 

Aircrew  workload  assessment  techniques 

p02S7  *80  14746 

•CHILUGER,  M 

OME  type  distance  measuring  systems  Current  status 
and  future  developments  p0288  *79  26007 

•CHIftftCRft.  ft. 

Unsteady  airloads  on  an  oscillating  supaicntica)  aufoii 
pOOt  f  *77-31085 

»C HUNGER.  J.  I. 

Dynamic  simulation  ot  a  multi-sensor  communication  and 
navigation  systam  p0024  *79  20026 

•CHUEKEIMANN.  R.  J. 

The  resonance  impedance  method  as  a  means  for  quality 
control  ol  advanced  fibre  reinforced  plastic  structures 

p01$6  *78  26475 

Operational  experience  with  adhesive  bonded  struc¬ 
tures  p02l 1  *79  23460 

Non  destructive  testing  of  adhesive  bonded  joints 

p02l2  *79  23467 

•CHMtD.  P.  ft. 

Ionospheric  range- rate  effects  m  satellite-to-satellrte 
tracking  p0139  *79  18103 

•CHMIOT.  E. 

On  the  test  procedures  of  the  derivative  balances  used 
m  West  Germany  p0100  *79-15067 

•CHMIOT.  G.  7. 

Suepdown  inertial  systems  Theory  and  applications 
Introduction  and  overview  p0053  *78  26125 

Cruise- missile -carrier  navigation  requirements 

p0265  *8019843 

•CHMIOT.  U. 

Recent  research  m  combat  aircraft  and  helicopter  rescue 
systems  P0046  N77- 19055 

Bailout  horn  autorotatmg  helicopters 

p0233  *79  19666 

Man.  dummy,  test  vehicle  A  comparison  of  test  results 
for  escape  systems  with  the  3  different  test  methods 

p0245  *79  31924 


•CHMIOT.  W. 

Vortex  lattice  approach  for  computing  overall  forces  on 
V/STOL  configurations  p0005  *77-20008 

•CHMlOTlf  I*.  H. 

Designing  the  survivability  of  flying  weapon  system 

p0045  *77  19046 


•CMMJT7.  A.  P. 

Application  of  GPS  to  low  cost  tactical  weapons 

p0066  *80  10174 


•CHMITT.  0. 

The  ageing  behaviour  of  solid  rocket  propellants  regarding 
their  mechanical  properties  p0l26  *80  10299 

•CHMITT.  f. 

Statistics  of  trpposcstter  channels  with  respect  to  the 
applications  ol  adaptive  equalizing  techniques 

pOt 63  *79-10304 

•CHMVTT,  H. 

Production  of  high  punty  metal  powders  by  electron  beam 
technique*  p0l48  *79-23253 

•CHMITT,  P. 

Design  and  performance  of  SAW -resonators  and  resonat¬ 
or  filters  P0135  *78  31293 

•CHMITT.  V. 

Vortex  pattern  developing  on  the  upper  surface  of  a  swapt 
Wing  at  high  angle  of  attack  p0026  *79  2200? 

Aerodynamic  interaction  on  a  dote- coopted  cenard  w mg 
configuration  pO  I  f  6  *80- 1 5  T  75 

•CHMUCKEK.  ft.  H. 

Erosive  and  transient  burning  effects  on  performance 
prediction  accuracy  of  tactical  rockets  pO<26  *80  10293 

Material  problems  in  rat  vane  thrust  vector  control 
systems  pOl27  *80-10306 

•CHM10E*.  ft. 

Determining  the  dynamic  response  due  to  an  imbalance 
at  i he  attachments  ot  a  motor  on  a  pod 

p0094  N79  27171 

•CMNE/OER  C  P. 

Presentation  of  stability  denvatrvee  in  missile  aerodyna¬ 
mic#  and  theoretical  methods  for  their  prediction 

pOlOl  *79  15060 

Norms!  force  and  pitching  moment  of  wmg-body 
combinations  in  the  nonlinear  engle-of-atteck  range  at 
subsonic  speeds  p0028  *79  22022 

•CHNCLL  N. 


Detectability  of  flaw*  m  boron  and  carbon  composite 
P4»i*  P0197  *76  26477 

SCHOOL  ft. 

Laser -two- focus  vetocimatry  1L2FJ  fo'  use  m  aero 
•ngm#s  p0077  N77  32169 

•CHOftttR.  M  P  ft. 

Low  frequency  oscetetory  combustion  E  xpert menlt  end 
'Wf#  pOl 2 7  *80  10305 


•CHOU.  N. 

Aerodynamic*  of  cascades 

|  AGARD -AG  220)  pOOM  *78  22 1 1 1 

•CHOVER,  H.  f.  R. 

A  simple  method  to  estimate  the  influence  of  a  small 
variation  m  the  throat  area  on  the  performance  of  solid 
‘ockets  p0 126  *80  10287 

BCHAiltCK.  ft. 

A  contribution  on  thtrmei  lengue  m  cooled  turbine 
btadmg  pO092  N79-27163 

•CHUCHMAW.  L 

A  lime  transfer  unit  for  GPS  pOOSS  *80-1016? 

•CHU I  NEMAN*.  K 

MMlimeter  puls#  modulation  with  lumped  element 
circuitry  p0151  *79  23294 

An  oscitfetor- multiplier  circuit  for  the  generation  of 
millimeter  waves  p0152  *79  23296 

SCHUCT2.  R. 

NDi  methods  on  full-scale  fatigue  tests  and  their  service 
usage  p0196  *78  26471 

BCHuerz.  w. 

Crack  propagation  and  residual  static  strength  of  typical 
aircraft  forgings  p0205  *77  22556 

SCHUUft.  S.  C. 

Manual  of  document  practices  applicable  fo  defence 
aerospace  scientific  and  technical  information,  volume  1 
(AGAHO  AG  23S-VOI  ll  P028I  Hit  13921 

Manual  of  documentation  practices  applicable  to  defence  - 
aerospace  scientific  and  technical  information,  volume  2 
IAGARD  AG  236  VOl-2)  p0283  *80  10961 

6CHULTE -MDMTrOP.  H  C. 

Backache  m  UH  10  helicopter  craws 

p022?  *79  19620 

•CHULTZ.  D.  L 

A  new  transient  cascade  facility  for  the  measurement 
of  heat  transfer  rate*  p006?  *78-21149 

•CHULTZ,  0.  V. 

Oeterminetion  of  Schottky  diode  mixer  conversion  losses 
in  the  SUBMM  wavelength  range  p0149  *79-2327? 

•CHU12.  0 

Practical  input  signal  design  p0071  *80-19097 

•CHULZE.  ft. 

On  the  test  procedures  of  the  derivative  balances  used 
in  Watt  Germany  p0!00  *79  tS06? 

Some  factors  affecting  the  dynamic  stability  derivatives 
of  a  fighter- type  model  pQlOO  *79-  !507t 

8CHUTZ.  W 

Calculation  methods  for  fatigue  life  and  crack  propega 
iron  p0062  *78-18049 

Fatigue  crack  growth  p02i0  *79-20412 

Design  of  heavy  section*  p02  fO  *79-20416 

Treatment  of  scatter  of  fracture  toughness  deta  for  design 
purposes  P0210  *79  20417 

•CHWANZ,  R.  C. 

Consistency  in  aircraft  structural  and  flight  control 
anatyars  p0098  *77  332 1 3 

•CHWEGlER,  H.  P. 

Development  of  the  integrated  all -weather  navigation 
system  for  tornado  <MRCA)  p0062  *78  21089 

8CHWE  ft*,  ft. 

The  prediction  of  fast  stream  front  amva*  at  the  earth 
on  the  basis  of  solar  wind  measuraments  at  smaller  solar 
distancas  p0 1 43  *79- 1 8 1 26 

•ClAftftf TTA 

The  Chirp  2  transform  with  CCD  and  SAW  technology 
P0137  *78-31312 

•COIATTI.  C.  A. 

Control  integration  technology  impact 

00114  *80  15162 

•COTT.  E.  M. 

Digital  flight  control  system  architecture  and  implements - 
«on  pOO 2 2  *79  20014 

•COTT.  IN-  D. 

Laser-fiber  coupling  with  optical  transition  structures 

00273  *78-16823 

•CRUGG8.  ft.  M. 

Vortex/iet/wing  interaction  by  viscous  numerical  anety 
»««  P0003  *77  19999 

Unsteady  boundary  layers  with  reversal  and  separation 
P003B  *78  22060 

SE8A8T1AN.  J.  D 

Application  of  a  finite  difference  method  to  the  analysis 
Of  transonic  flow  Over  oscillating  airfoils  and  wings 

P0012  *77-31090 

•EDO WICK.  0 

Evaluation  of  a  ceramic  combustion  chamber  for  «  small 
gas  tuibme  engine  p0066  *78-21146 

ME  RAM,  A.  II. 

Unsteady  transonic  flow  computations 

00037  *78  22043 

MPTOR.  L 

Relativistic  electron  beam  mterections  for  generation  ot 
high  power  millimeter  and  submillimeter  waves 

P0162  *79-23300 

<f  HNEITT,  ft.  J. 

The  automated  flight  test  data  systam 

P0061  *77  24132 

88»DAN.  N. 

New  binder  systam  for  composite  solid  pfopetiams 

P0128  *60  10296 

Ml  DEL.  D  ft 

Rnnciplaa  of  Hf  communication  m  tunnels  using  open 
transmission  tines  and  leaky  cables  p01*3  *80  18406 
Mode  cpnvereion  by  tunnel  non -uniform  it  tea  in  leaky 
feeder  communication  systems  n0184  *80  18413 

Ml  DEL  W.  ( 

TORNADO  flight  loads  survey  P006I  *77  241 1 1 

MlfERT,  ft 

Display  systam*  and  cockpit  daeign  p0088  *78  301 16 


I  94 


PERSONAL  AUTHOR  INDEX 


SNIEDEII.  J 


study  mg  the  helicopter 
p0262  N80  19829 


SC  LUCK.  M. 

Design  of  a  simulator  fo 
SOVEH 

SCLWAV.  P-  R- 

R  t  liable  semiconductor  lasers  for  wide  band  optical 
communication  iy*tems  p0275  N78  16838 

S8MKAR.  N.  L 

A  numerical  ttudy  of  unsteady  viscous  How*  around 
»rto^a  p0039  N78  22066 

SC  NS,  W  H. 

Engine  component  improvement  and  performance 
retention  p0131  N79  13198 

Low  energy  consumption  anginas  p0l31  N79- 13199 

SCNSAIARI.  Q  L 

Gas  phase  velocity  maaauramant*  in  solid  rocket  pro¬ 
pellants  by  Laaar  Doppler  anamomatryp0128  N80-1031 1 

SCNSSURO.  O 

impact  of  a  command  and  ttaMity  augmentation  syitam 
on  gutt  response  of  a  comoat  aircraft  p0098  N77-33210 
impact  of  active  control  on  structures  design 

p0067  N78  30113 

SERPOIAV.  R. 

Artificial  modification  of  the  air  microstructure  inside 
cloudy  or  simply  moist  stratified  Iayersp0215  N77- 19535 

SCTTCHLOND.  R  M 

Cruise  missile  earner  navigation  requirements 

p0265  N80  19843 

SC  WARDS.  A. 

Forward  error  correction  for  the  aeronautical  satellite 
communications  channel  p0172  N79-31466 

SHACNZCR.  0 

Direct  lift  control  for  flight  path  control  and  gust 
alleviation  p0017  N78-26072 

SHAFFER.  L  W 

Visual  criteria  for  out  of  the  cockpit  visual  scenes 

pOI 17  N79  15976 

„j.  N. 

Improvement  of  fightet  aircraft  maneuverability  through 
employ  mem  of  control  configured  vehicle  technology 

pOIOS  N79  30225 

SHANAHAN.  A-  R. 

The  application  of  modeling  end  simulation  to  the 
development  of  the  E  3A  p0261  N80  19823 

SHAPCOTT.  S-  I 

The  integrated  management  of  reliability  and  mamtameb 
■lity  in  procurement  p0204  N80- 19558 

SHARP.  F.  S 

B-1  terrain- following  development  p0015  N78-26061 

SHARPE.  T.  G 

A  AD  approach  control  using  VOR/DME/ILS  guidance 
pOOSI  N78  21083 

SHARPLES.  T 

Some  considerations  of  the  likely  tolerance  to.  and  repair 
of  battle  damage  in  combat  aircraft  structures 

p0066  N78  28090 

SHAWHAN.  S.  D 

IPS  activity  observed  as  a  precursor  of  solar  induced 
terrestrial  activity  p0142  N79-18124 

SHEARMAN.  E.  D  R. 

Ground  wave  end  sky  wave  sea  state  sensing  experi¬ 
ments  in  the  United  Kingdom  p0182  N80- 19400 

SHCFTCL  D  J. 

The  Federal  Aviation  Administration  and  aviation  safety 
p0045  N77-19049 

SHEIKH.  N. 

Intentions  and  build  up  of  the  international  reference 
ionosphere  p0139  N79- 18100 

SHSINKER.  A.  A. 

A  stremrange  partitioning  analysis  of  low  cycle  fatigue 
of  coated  end  uncoated  Rene  80  p0207  N79- 10479 

SHEPHERD.  J  T. 

Some  trends  m  date  acquisition  display  and  control 

p0285  N79-25980 

•Hi SWELL.  R.  J. 

Measurements  of  effective  see  reflectivity  and  attenuation 
due  to  ran  at  81  GHz  p0153  N79-233O0 

SHERWOOD.  A. 

An  experimental  program  leading  to  development  of  a 
tactical  digital  troposcetter  system  p0166  N79- 10329 

SHETTLE.  E.  P 

Atmospheric  optical  transmission  modelling  and  predic 
non  schemes  p0t43  N79-18127 

SHIN.  R. 

Theoretical  modelling  and  experimental  data  matching 
for  active  and  passive  microwave  remote  sensing  of  Earth 
terrai n  pOI  78  N80- 19300 

SHIN.  S.  V. 

Beam  evolution  along  a  multimode  optical  fiber 

p027 1  N78- 16809 

SHIPLEY.  J.  L 

The  rotor  systems  research  aircraft  A  new  stag  in  the 
technology  and  rotor  system  verification  cycle 

p0065  H78  19144 

SHIUE.  J.  C. 

Theoretical  modelling  end  experimental  data  matching 
tor  active  and  passive  microwave  remote  sensing  of  Earth 
terrain  pOI  78  NSO  19360 

SHOOMAN.  M.  L 

Software  reliability  Analysis  end  prediction 

p0007  N7 7  25062 

SHORE.  D 

Mobile  tactical  C  to  3rd  power  systems 

p0267  N79  26002 

INUV4L  A. 

Single  frequency  use  of  the  Navy  Navigational  Satellite 
System  pOOSO  N77  22093 

BiCLARt.  M. 

Sonic  boom  analysis  tor  high  attitude  flight  at  high  Mach 
number 

(AIAA  PAPER  73  -034|  p0013  N78  10012 


SJDDAUNOAPPA,  S  R. 

Unsteady  aerodynamics  of  two-dimensional  spoilers  at 
low  speeds  pO1 15  N80  15170 

SIDES.  J. 

Numerical  calculation  of  unsteady  transonic  flows 

pOOII  N77  31088 
Unsteady  effects  of  a  confrol  surface  in  two  dimensional, 
subsonic  and  transonic  flow  pO1 15  N80  15108 

SIEGEL.  D.  S. 

Federated  microcomputer  systems  for  on -board  missile 
guidance  and  control  p0033  NSO- 14040 

SIEMENS.  K. 

A  wide  bandwidth  CCD  buffer  memory  system 

p0134  N78-31291 

SIEVCROINQ.  C.  H. 

Secondary  flows  within  turbo  machinery  bladings 

p0081  N7 8  11 094 

SIEVSRTt.  H. 

Mechanics  Of  breathing  during  graded  exorcise  measured 
with  the  bodyotothysmograph  p0239  N79- 11709 

SIEWERT.  R.  F. 

Analysis  of  advanced  variable  camber  concepts 

p0067  N78  30108 

SIUNS.  V. 

Metal  bonded  carbides  for  wear  resistant  surfaces 

p0148  N79  23244 

SILVER.  A.  H. 

Advanced  technology  for  the  millimeter  and  submillimeter 
wave  region  p0150  N79-23283 

SIMMONS.  R. 

Visual  performance  A  method  to  assess  workload  in 

the  flight  environment  p0?58  N80- 14749 

SIMMONS.  R.  R. 

Visual  Workload  of  the  copilot/  navigator  during  terrain 
flight  p02 50  N78- 16623 

M ethodologicat  considerations  of  visual  workloads  of 
helicopter  pilots  p0252  N78-31747 

An  evaluation  of  the  effects  of  e  stability  augmentation 
system  upon  aviator  performance/  workload  during  a 
MEOEVAC  high  hover  operation  p0226  N79- 19612 

Changes  in  the  rotary  wmg  aviator's  abtlity  to  perform 
an  uncommon  low  altitude  rearward  hover  maneuver  as  a 
function  of  extended  flight  requirements  and  aviator 

fatigue  p0227  N79  19623 

Visual  performance/ workload  of  helicopter  pilots  during 

instrument  flight  p0229  N79- 19640 

Aviator  visual  performance  A  comparative  study  of  e 
helicopter  simulator  and  the  UH-1  helicopter 

p0231  N79  19652 

SIMON.  D  R. 

The  Advancing  Blade  Concept  (ABC)  rotor  program 

p0065  N78  19143 

SIMONNE.  J. 

Moderation  of  metal  insulating  semiconductor  devices 
on  CqHgTe  application  to  a  charge  transfer  device  for 
infrared  imagery  p0136  N78  31301 

SIMONS.  J.  L 

Analysis  of  aircraft  performance  stabrlrty  and  control 
measures  P0071  NSO  19099 

SIMPSON.  A. 

Unsteady  aerodynamics  of  oscillating  containers  and 
application  to  the  problem  of  dynamic  stability  of  helicopter 
underslung  loads  pOI 00  N79- 15073 

SIMPSON.  R.  L. 

Features  of  unsteady  turbulent  boundary  layers  as 
revealed  from  experiments  p0038  N7B-22051 

SINACORI.  J.  S. 

Mission  environment  simulation  for  Army  rotorcraft 
development  Requirements  end  capabilities 

pOI 17  N79  15977 

SINCLAIR.  S.  R.  M. 

The  NAE  airborne  V/STOL  simulator 

pOO05  N78-19145 
Handling  qualities  of  a  simulated  STOL  aircraft  m  natural 
and  computer -generated  turbulence  and  shear 

pO1 18  N79- 15981 

SINGER.  A.  R.  E. 

Forming  metals  by  rapid  solidification 

p0148  N79  23255 

SING  LEY.  G.  T„  III 

U  S  Army  helicopter  accident  experience 

p0044  N77  19032 
Crashworthy  helicopter  seats  and  occupant  restraint 
systems  P0232  N79- 19658 

The  use  of  mathematical  modeling  m  crashworthy 
helicopter  seating  systems  p0245  N79-31923 

SINMA.  N.  K. 

Microcomputer-based  on-line  state  estimation  with 
applications  to  satellites  p0032  N0O- 14033 

SfPPEL  K.  O. 

Proof-load  testing  on  300  M  steel  p0206  N77-22566 

S4RIEIX.  M. 

Presentation  of  the  subtect  p0l91  N78-26398 

Model izst ion  of  metal  insulating  semiconductor  devices 
on  CgMgTe  application  to  a  charge  transfer  device  for 
infrared  imagery  P0136  N70-313O1 

Base  flows  behind  missiles  p0042  N79-23056 

SITES.  F.  J. 

Communications  via  meteor  trails  p0l66  N79- 10324 

SfTTROP.  H. 

Cheractenttics  of  clutter  and  targets  at  X-  and  Ku-band 
pOI  68  N77  22373 

SfCAAR,  T. 

Air -sea  rescue  operations  Search  and  rescue  expert 
once  POO04  N70  19134 

SKINQLEY.  t.  s. 

Level  control  in  tropospheric  scatter  systems 

P0165  N79  10322 

SKLAR.  J.  R. 

Performance  enhancement  of  the  GPS  receiver  by 
data  free  operation  p0056  N80- 10172 


•ROW.  A.  M. 

A  survey  of  analytic  el  and  experimental  techniques  to 
predict  eircraft  dynamic  characteristics  at  high  angles  of 
anack  pOlOl  N78  16079 

Forebody / wing  vortex  interactions  end  their  influence 
on  departure  and  epm  resistance  pO025  N78-22001 

Forebody  vortex  blowing  A  novel  control  concept  to 
enhance  departure/ spin  recovery  characteristics  of  fight*' 
and  framer  aircraft  pOUS  N80-15172 

SKUPIN,  Mf. 

Investigation  on  information  error  caused  by  traffic 
loading  in  approach  end  landing  systems 

pOI  73  N70  3148O 

SLATFORD.  J. 

Civil  airworthiness  requirements  for  powerpient  retieW 
,ly  P0078  N77  33185 

BUDGE.  W  H. 

Psychosocial  aspects  of  syncope  end  vertigo  m  aircrew 
p0238  N79- 11701 


A  computer  aided  design  and  fabrication  system  adapted 
to  the  design  of  three  dimensional  objects 

p0286  N79-20762 

SLOAN.  R.  C. 

Microcomputers  end  their  applications 

p0265  N77  22823 
Bibliography  on  rtvroproceseors  end  their  applies! ions 
p0266  N77  22632 

SLOSODNIK.  S. 

Correlation  of  head  m|ury  with  mechanical  forces  based 
on  holmet  damage  duplication  p0245  N79-31920 

SLOROONIK.  A.  J  .  JR 

Material  choice  for  optimum  SAW  device  performance 
p0l33  N78  31282 

SMART.  A.  E. 

Special  problems  of  laser  anemometry  m  difficult 
spplKSlions  P0078  N77-32171 

SMESTAD.  T. 

Application  of  parallel  filters  for  malfunction  detection 
and  alternative  mode  capability  p0023  N79-20018 

•MIT.  J. 

An  analysis  of  helicopter  pilot  control  behavior  and 
workload  during  instrument  flying  tasks 

p0228  N79  19630 

SMITH.  C.  A. 

Nonlinear  aarodynamics  of  all  movable  controls 

pOI 16  N80  16173 

SMITH.  C.  R. 

American  Airlines  operational  and  maintenance  experi¬ 
ence  with  aerodynamic  seals  end  oil  seals  in  turbofen 
engines  p0089  N 79  11061 

SMITH.  C.  W 

Design  guidelines  tor  the  application  of  forebody  end 
nose  st rakes  to  a  fighter  aircraft  based  on  F  1 6  wind  tunnel 
testing  experiment  p0025  N79  22000 

SMITH.  D.  L 

Nonlinear  combustion  instability  m  solid  propellant  rocket 
motors  Influence  of  geometry  end  propellant  formulation 
p0127  N80  10306 

SMITH.  H.  N. 

Experience  in  producing  software  for  the  ground  station 
of  e  remotely  piloted  helicopter  system 

p0033  N80- 14038 

SMITH.  J.  H.  8. 

Inviscid  fluid  model,  based  on  rolled-up  vortex  sheets, 
for  three-dimensional  separation  at  high  Reynolds  number 
p0l92  N78-28406 
St  rake -induced  separation  from  the  leading  edges  of 
wings  of  moderate  sweep  p0025  N79-22002 

SMITH.  M.  J. 

Broad  band  megawatt  klystrom  amplifier  Utilizing  an 
overlapping- mode-extended  interaction  output  section 

P0155  N77-22351 

SMITH.  P.  K. 

The  suppression  of  combustion  instability  by  particulate 
damping  in  smokeless  solid  propellent  motors 

P0127  N80  10307 

SMITH.  R.  H. 

Propulsion-airframe  interactions  predictability 

p0018  N78-26079 

SMITH.  R.  T. 

Critical  inspection  of  bearings  for  life  extension 

p0196  N78-26472 

SMOLKA.  S. 

Trajectory  behaviour  of  a  control  configurated  aircraft 
subjected  to  random  disturbances  pO1 1 5  N80-15171 
Modeling  and  flight  nmulation  of  en  active  configured 
aircraft  under  MLS  guidance  p0265  N80- 19845 

SMYTH.  C.  C. 

Internal  cockpit  reflections  of  external  pomt  light  sources 
for  the  model  YAH-64  advanced  attack  helicopter 

p0230  N79  19643 

SMYTH.  R. 

Methods  of  improving  the  performance  reliability  of 
advanced  military  power  plant  eystems 

pOOeO  N77  33198 
Comparison  of  estimated  end  flight  date  for  rolling  take-off 
end  transition  of  a  VTOL  aircraft  pOOl 8  N78-26083 
SMYTH.  R.  K. 

State  of  the  art  for  digrtal  avionics  and  controls.  1978 
p0030  N80  14018 

SMYTON.  P.  A. 

Performance  of  automatic  track  initiation  logic  in  specific 
target  environments  p0l70  N79-30487 

SMELLING.  K.  S. 

Some  aspects  of  the  design  end  development  of  the 
mantime  autopilot  modes  for  the  Westland  Lynx  helwop 
ter  p0l06  N79  30201 

SNIEDER.  J. 

Rem  attenuation  measurements  at  94  GHi  Comparison 
of  theory  end  experiment  pOl53  N79-23305 


95 


SNOEY8.  H. 


PERSONAL  AUTHOR  INDEX 


MOCVS.  II. 

Residual  tHHUt  m  grinding  p0146  N79  23238 

MOW.  C.  ft. 

Tha  roie  o<  physical  mmmitiont  and  aducation  m 
prospective  medicine  p023?  N79  I  1694 

myoer.  ii.  a 

Occup«n(  injury  mechanism*  in  emit  haftcoptar  ac 
cidents  P0231  N79  19653 

SOARES,  O  D  D 

Holographic  element*  for  practical  hbra  bundle  coupl 

an  p0275  N7B  16844 

SORTI.  A. 

Poor  resolution  satallite  observation*  of  radar  return  from 
North  America.  8ra*il.  and  (he  ocean*  p0 1 58  N77-22372 

SOI  CHER.  M. 

Plasm  esph*"c  signal  time  delay  effects  in  satellite 
navigation  systems  p0047  N7  7 -22070 

Operational  Modelling  of  the  Aerospace  Propagation 
Environment,  volume  1  and  2 

IAGAR0  CP  238  VOL  1)  p0138  N7 9  1 8094 

Correlation  and  prediction  of  transronoephanc  signal  time 
dalays  at  widely  separated  locations  p0142  N79  18120 

»OU.  N.  E. 

The  effect  of  locally  applied  organophoephates  on  miosis 
and  acetylcholinesterase  adaptation  to  chronic  treatment 
p0256  N80  14731 

SOUE.  L  P 

Signal  Processing  with  a  Reflective  Dot  Aney  (ROA) 

P0134  N78  31285 

solowcy.  a. 

An/URQ  28  JTIDS  cless  2  tactical  terminal 

p0057  N80  10186 

SONNLIITNER.  W. 

Wind  tunnel  investigation  of  controls  for  OF  on  a 
fighter  type  configuration  of  higher  angles  of  attack 

pO  1 1 5  N80  15166 

Mmm, ». 

Thin  film  integrated  signal  processors 

p0273  N78  IBB25 

SOULAGE.  R.  O 

Mrcroatrucfure  of  cloud  glaciation  pO020  N7 9  1 0004 

•OUT! NOAM.  J. 

Instruments  and  methodology  for  tt.e  assessment  of 
physiological  cost  of  performance  of  stressful  continuous 
operations  The  air  traffic  services  tower  environment 

1)0252  S78-3I752 

SOUTHERN.  0  R. 

Some  measurements  of  ignition  delay  and  neat  transfer 
with  pyrogen  igniters  p0'25  N80- 10290 

•PAOV.  A.  A.,  JR. 

Airline  pilot  scanning  behavior  during  approaches  and 
landing  m  a  Boeing  737  Simulator  p0016  N78- 26064 

SPANGLER,  S.  R. 

Prediction  of  lateral  aerodynamic  loads  on  aircraft  at  high 
angles  of  attack  pOO20  N79  22024 

SPAVINS.  Q.  R. 

Preliminary  evaluation  of  a  technique  lor  predicting  buffet 
loads  in  flight  from  wind-tunnel  measurements  on  models 
of  conventional  construction  pO0Q5  N7 7 -200 12 

SPECKER.  L  J. 

Application  of  biodynamic  models  to  the  analysis  of  F  - 1 6 
canopy  birdatnke  p0243  N79-3191 1 

SPCIMAN.  B.  t. 

Integrated  circuit  media  for  millimeter  wave  applica¬ 
tions  p0 1 50  N79  23282 

SPENCER.  O.  J. 

LSI  video  compression  end  computational  modules 
utilizing  digital  charge  coupled  devicesp0135  N78-31298 

•PURER.  J.  J..  JR. 

Global  positioning  system  Signal  structure  and  perform¬ 
ance  characterrttics  p005 A  N80- 10159 

SPITZ.  E. 

Millimeter  and  aubmillimeter  wave  propagation  and 
circuits 

(AGAR0-CP  245)  p0148  N79-23284 

SPRACKUN.  C.  T. 

Some  effects  of  a  high  altitude  banum  release  on  the 
propagation  characteristics  of  HF  radiowaves 

p02 10  N77  19546 

Apphcationa  of  tha  Ooppiar  technique  as  an  aid  to  bearing 
measurement  p0049  N? 7  2 2090 

Real-time  updating  of  MUF  predictions 

p0 1 40  N79  18111 

SPRAGUE,  I.  A. 

Tha  pradiction  of  the  existence  or  nonexistence  of 
coronary  artery  diseaae  using  routine  clinical  laboratory 
metauremant  p0238  N79-1 1703 

SPRANG  Lf,  P. 

Retativrstic  electron  beam  interactions  for  generation  of 
high  power  millimeter  and  submillimater  waves 

p01 52  N79  23300 

springer,  r. 

Multipath  propagation  measurement  by  Ooppfer  techni¬ 
que  p0173  N79-31478 

SPRINTHAU.  8.  H. 

An  application  of  stremrenge  partitioning  to  the  low  cycle 

high  temperature  fatigue  life  prediction  of  WASPAL0Y 
p0208  N79  10485 

SPRUNG.  C. 

Maintenance  methods  for  improving  propulsion  system 
reliability  p0078  N77  33184 

•PURR.  A 

Secondary  flow  in  cascades  p0082  N78-1 1086 

SROKOWSKI.  A.  J. 

Progress  in  the  development  of  a  Mach  5  quiet  tunnel 
pOI 90  N78  14343 

STACMtR.  G.  W 

Concurrent  superpiastre  forming/  diffusion  bonding  of  8  1 
components  p0l47  N79-23251 


STAGUANO.  T  R. 

Engine  rotor  burst  containment/conttoi  studies 

p0093  N79  27162 

8TAHL  W.  H 

Aerodynamic  characteristics  of  a  missile  featuring  wing 
with  snakes  at  high  angles  of  attack  p0027  N79  22015 

STAHL.  W.  H. 

Aerodynamics  of  low  aspect  ratio  wings 

p0041  N79  23053 

•TAM LIE,  T.  J. 

The  analysis  of  operational  mission  execution  An 
assessment  of  low  altitude  performance  navigation 
accuracy  and  weapon  delivery  performance 

p0016  N78  26070 

8TAINSACK.  P.  C 

Progress  m  the  development  of  a  Mach  5  quiet  tunnel 
P0190  N78  14343 

STAINRY.  M.  O 

ADNET  An  experimental  information  distribution 
system  pO206  N79  25990 

ST  ALLA  BRASS.  J.  R. 

Snow  concentration  measurements  and  correlation  with 
visibility  p0020  N79  1 0003 

The  dynamic  ice  detector  for  helicopters 

p002 1  N79  10010 
Helicopter  ice  detection,  icing  seventy  and  liquid  water 
content  measurements  p 0068  N79- 15038 

8TAL0NY  OORRZAN8KI.  J. 

Improvement  of  fighter  aircraft  maneuverability  through 
employment  of  control  configured  vehicle  technology 

p0109  N79  30225 

8TAMPFL  E. 

A  generalized  solid  motor  development  test  approach 
with  application  to  IVS  pOl28  N80  103)4 

STAN  SELL.  T.  A..  JR. 

Transit  The  current  satellite  navigation  system 

p0054  NBO  10156 

STAPLE 8.  ft.  J. 

Technical  evaluation  report  on  the  Specialists  Meeting 
of  the  Flight  Mechanics  Panel  on  Piloted  Aircraft  Environ 
mem  Simulation  Techniques 

(AGARD  AR126)  p0068  N79  12080 

STAPRANS.  A. 

New  advances  in  reliability  and  efficiency  m  lightweight 
TWTs  P0155  N7 7  22350 

STARK,  A. 

Radio-link  computations  optimize  pa'.--  t  sharing  of 
shortwave  antennas  p0185  N80  19419 

STARR.  S.  H. 

Use  of  simulation  in  the  evaluation  of  the  IFFN  process 
p 0282  H 80  19833 

STAUDACHER.  W. 

Some  factors  affecting  the  dynamic  stability  derivatives 
of  a  fighter  type  model  p0100  N79- 15071 

Aerodynamic  characteristics  of  a  fighter-type  configura¬ 
tion  during  and  beyond  stall  p002S  N79-22003 

STAUFFER.  W.  A. 

Fuel  conservative  aubsomc  transport 

p0105  N79- 16874 

STECKL.  A.  J. 

IRCCD  imaging  sensors  A  review  of  device  options 

p0136  N7B  31302 

STEEl-PERKtNS.  A.  P. 

Disorientation  in  Royal  Naval  helicopter  pilots 

p0230  N7 9  19648 

STEELE.  W.  J. 

Dynamic  simulation  of  a  multi-sensor  communication  and 
navigation  system  p0024  N79-20026 

STIFFENS.  H.  D. 

Non -welding  joining,  cuffing  and  thermal  spraying 
methods  p0193  N78  1 1395 

STEIN.  E. 

A  CCD  memory  chip  lor  radar  image  processing 

pOI  36  N78-31307 

STEIN,  G 

F-8  active  control  p0t04  N79- 18870 

STEININOER.  ft. 

Subjective  ratings  of  flying  qualities  and  pilot  workload 
in  the  operation  of  a  short  haul  jet  transport  aircraft 

p0251  N78  18631 

STEININOER.  M. 

Excitation  and  analysis  technique  for  flutter  tests 
1AGARD  R  672]  p0105  N79  20137 

STENGEL  R.  F. 

Evaluation  of  digital  flight  control  design  for  VTOL 
approach  and  landing  p 0018  N78- 26065 

ST1NTZ.  R.  H. 

An  application  of  st ramtenge  partitioning  to  copper-base 
alloys  at  538  dag  C  p0209  N 79- 10490 

STEPHAN,  M. 

Production  of  high  punty  metal  powdars  by  electron  beam 
techniques  p0148  N79-23253 

STEPHENS.  D. 

The  atmospheric  scatter  channel  for  optical  communica¬ 
tions  over-the-horizon  p0 1 84  N79- 10309 

STERN.  E. 

Analog  memory  correlators  lor  radar  signal  processing 
pOI 66  N77-22355 

STERN,  R.  A. 

Phase  control  elements  for  millimeter  wave  systems 

p0152  N79  23295 

STETSON.  A.  R. 

Abrasive  coatings  as  self  cleaning  gas  turbine  compressor 
vena  ftp  teals  pQ089  N79- 1 1059 

STE VANCE,  J. 

Varactor  tuned  millimeter  wave  oscillator  in  the  pretuned 
module  technology  p0151  N79-23287 

STEVENS,  8.  C. 

Projected  needs  of  US  Army  Aviation 

p0063  N78  19127 


STEWARD.  C  M 

A  helicopter  high  definition  rotor  blade  radar 

P0l07  N79  30207 

STEWART.  C 

An  adjustable  branching  coupler/  attenuator  for  multim 
ode  tingle  fibre  system  p0276  N78  16645 

STEWART.  C.  P. 

Real  time  updating  of  MUF  predictions 

PQ140  N79  18111 

STEWART.  P  A.  E. 

The  contribution  of  dynamic  X  ray  to  gas  turbine  an  sealed 
technology  p0090  N79  1 1 065 

STEWART.  W.  J 

Detail  rssolution  in  optical  fibre  index  profiling  methods 
o0274  N76  16626 

An  adjustable  branching  coupler/ attenuator  for  multim 
ode  single  fibre  systems  p0276  N78- 1 6845 

ST1EFVATER.  ft.  C. 

Low  angle  tracking  technique  p0l56  N7 7-22361 

STIELER.  S. 

Calibration  of  an  INS  based  on  flight  data 

p0050  N78  21076 

STIGTER.  L 

Experience  with  automatic  tracking  systems  of  the  Royal 
Netherlands  Navy  p0l70  N 79  30470 

STOCKER.  H.  L 

Determining  and  improving  labyrinth  *aal  performance 
in  current  and  advanced  high  performance  gas  turbines 

p0090  N79  11066 

STOCKTON,  R.  J. 

Three-dimensional  finite -element  techniques  for  ges 
turbine  blade  life  prediction  P0093  N79-27156 

STOLL  H.  G. 

Flight  deck  techniques  A  new  approach  to  safety 

P0045  N7 7  19042 

•TONE.  B.  M. 

Experimental  basis  for  the  use  of  hypnotics  by  aerospace 
crews  P0223  N77  19743 

Hypnotics  and  the  management  of  disturbed  sleep 

P0248  NBO  15018 

STONE.  O.  E.  W. 

Non -destructive  inspection  of  composite  materials  for 
aircraft  structural  applications  p0196  N78  26474 

STONE  I  W. 

Tha  assessment  of  rotary  wing  aviator  precision  perform 
a  nee  during  extended  helicopter  flights 

P0250  N78  16625 

Changes  in  the  rotary  wing  aviator's  ability  to  perform 
an  uncommon  low  altitude  rearward  hover  maneuver  as  a 
function  of  extended  flight  requirements  and  aviator 

fatigue  p0227  N79  19623 

STORM.  W.  F. 

Aircrew  fatigue  in  nonstop,  transoceanic  tactical  deploy 
rnent*  p0251  N78  16628 

•TOTE.  W. 

Rescue  helicopters  in  primary  and  secondary  missions 
P0225  N79  19606 

•TRASSER.  H. 

Physiological  measures  of  workloads  Correlation* 
between  physiological  parameters  and  operational  perform 
ance  P0252  N78-31753 

STRAZISAR,  A.  J. 

Stability  of  heated  laminar  boundary  layers  in  water 

P01B8  N78  14325 

STRECKER.  R.  A.  H. 

Gas  generator  propellants  for  air-to-air  missiles 

POt 26  N80-1029? 

STRICKLE.  J.  W. 

Aviation  safety  and  operation  problems  research  and 
technology  d0044  N77- 19041 

•TRIES.  M.  I. 

The  humen  operator  simulator  Workload  estimation 

using  a  simulated  secondary  task  p0253  N7B-31756 

Modeling  the  humen  operator  Application*  to  systam 

cost  effectiveness  P0265  NBO- 1 9846 

STRING.  J. 

Cost-effectiveness  of  flight  simulators  for  military 
training  p0262  NBO- 19830 

STRINGER.  F.  8. 

Optimisation  of  pilot  capability  and  avionic  system 

design 

(AGARD-AR  118|  p0253  N79- 16560 

STRIZAK.  J.  P. 

Experiences  in  the  use  of  stremrenge  partitioning  for 
predicting  time  dependent  strain-controlled  cyclic  lifetimes 
of  uniaxial  specimens  of  2  1/4  Cr  1  Mo  steel,  type  316 
stainless  steel,  and  Hastelloy  10  p0209  N79- 10493 

STRONGE.  T.  O. 

Northrop/ United  States  Air  Force  durability  and  damage - 
tolerance  assessment  of  the  F-5E/F  aircraft 

P0205  N7 7 -22558 

STUART  MITCHELL  R.  W. 

Heat  transfer  characteristics  of  the  closed  thermosyphon 
system  P0085  N78-21132 

STUSBE.  P. 

On  the  ionospheric  modification  experiment  projected  at 
MPI  Lmdau  Scientific  ob|ectnres  p0218  N77-19539 

On  the  ionospheric  modification  experiment  projected  at 
MPI  Lmdau  Practical  realization  p0216  N77-19540 

STUCKENBERQ.  N. 

An  observer  system  for  sensor  failure  detection  and 
isolation  m  digital  flight  control  systems 

P0031  N801402 3 

STUEFLOTTEN.  S. 

Experiments  end  analysis  of  acoustoelectnc  memory 
correlators  p0135  N7B-31296 

STUFF.  R. 

Fundamentals  of  sound  reflection  end  rejection  m 
inhomogeneous  media  P0288  N80  1 486 1 


I  96 


PERSONAL  AUTHOR  INDEX 

•TUW.  c  j  .  JA  TA|T  „  A  p 

Airborne  0<ita  Transfer  S ysiem  (AOTS)  Hecem  a. 

P0287  N79  26003 

•UKtKT.  A.  N  TAiMQT  G 

An  Analysis  of  software  reliability  prediction  models  Iniectton 

P0203  N80  19551  communu-.i 

SULUVAN.  L  J  communicai 

Coherent  ,nfra*ed  radar  p0l58  N77  223  78  * 

EUMAN.  M  C  Potann.i 

Threshold! ess  redundancy  management  with  arrays  of  variable  geo 

skewed  instruments  pOOOB  H71  25070  Understar 

SUNG,  ft  E 

Phase  2  GPS  receiver  design  philosophy  TANNf  NWALD.  ft  I 

p0055  N80  10171  Advances  m  GaAs  Sr  hotis,  diode  »ubmi»timate<  heter 

•UBBEA.  T.  E  odyne  receivers  ar-d /adromeir"^  (>0149  N79  23279 

Aerodynamic  design  01  the  space  shuttle  orbiter  TANNf  A.  A  L 

b0026  N79  22006  A  new  computer  controlled  High  frequency  direction 

**  finding  and  transmitter  locating  system 

Transport  phenomena  m  labyrinth  seels  of  fur  p0l84  N80  19415 

bomachmes  o0O8 9  N79  1 1063  TABCMf.  J  ■  f 

Software  for  Royal  Netherlands  Navy 

Some  measurement*  of  .gn.no.-  delay  and  <«at  transfe-  uO?fi7  fw7q 

With  pyrogen  .gn,,.,,  pOt25  N80  IC290  tsiii  j  .  P  N79  259D6 

8WADUNQ  A  J  T‘  J  .. 

r»b„c,t,on  Of  **•'*'"'  **"•»  *no  «>">«>"•"'>  to,  in.  mill'inm. 

pOta?  Nig  2  3252  -nd  "'*'*’**  P0150  N79  23284 

SWAIN.  R.  LI  TAYLOA.  H  t 

A  new  facility  to.  structural  engine  lest.no  Review  end  assessment  Of  fiber  optics  lor  mr/rtary 

p 009t  N  *9  2  * '  applications  p0271  N78  16802 

SWAN.  W  C  An  integrated  opt.ee)  analog  to  digital  converter 

Opportunit.ee  for  va'.eb f  engines  nude.*  Tivine  n  p0273  N78  16824 

aircraft  yU^4  '  /  TAYLOA.  3  0 

SWANN  A  4  Jl'DS  performance  model  lo»  the  fc  3A 

Use  of  engine  variables  to  .mp.ove  ».<i.te«  perto- *•  rayine  _  _  p0261  N80  i9825 

ance  uOr-  >5  H>  t  22  ’  22  V*"  . 

SWANSON,  f  A  ApplK.et.ons  of  structural  Optimization  for  strength  and 

Propagation  effects  on  OMEGA  pOOAS  N?>  220S3  on 1*5°  '•^u,,em#n,s 

SWCf  NCV.  LE  .JH  lAGARO  ft  864)  p0062  N78  1 7048 

Development  of  HE  sky  wave  .ede>  for  .emote  sens  -kj  TAYLOA.  A  G 
applications  pOl83  N8o  19402  *  OOV#*  "9™  'nt«9'Mor  using  CCDs 

SWEETING.  0  PD138  N78  31316 

System  integration  a  no  safety  monitoring  to  echieve  TAYIXJA.  A  M 
integrity  »n  low  alt.tude  Highr  control  Systems  'h*  P*Vch°»0<P*1  >"  aircraft  accident  investigation 

pO0 15  N70  26059  „  P0254  N79  3  f 946 

SWtCTING.  M  N  Geographical  disorientation  and  flight  safety 

Electrically  shod  MF  aerial  systems  pOl85  N8o  194'8  P0255  N79  3»95l 

SWtTNAM.  Q  D  Human  factors  .n  the  design  and  evaiucton  of  aviation 

Radio  Frequency  iRFi  homing  miss.ie  guidance  and  ll^Ipn  *r 
controf  simulation  techniques  facilities  and  experiences  J.inst  w  225  P0219  N80  i053b 

p0O24  N7g  2002  7  T.  D. 

SWIFT  A  0  Numerical  investigation  o*  nonlinear  wave  interaction  ,n 

icng  test  facilities  at  tha  National  Gn  Turbine  Establish  ^  bounrt#,v  ,Bvef  p0187  N78  143^0 

00020  N79-10006  V  1 ** ,  „ 

Icing  trials  on  the  front  fuselage  and  eng.ne  intakes  of  ..  Technical  evaluation  report  on  the  5 1st  (A)  Specialists 
helicopters  at  conditions  Simulating  forward  flight  Meeting  of  the  Propulsion  and  Energetics  Panel  on  lemg 

aj?o  Testing  for  Aircraft  Engines 

AWIFT.  T.  (AGARD  Aft  124}  p0089  N78  32105 

Damage  tolerance  analysis  of  redundant  structures  lc’n®  ,BS'5  °*  *  smal'  °as  ,urb,n*  w,,h  merttal  separation 

P0210N79-20414  _ 2T"  00021  N79  10015 

Des.gn  of  radundant  structures  p02 1 1  N79-20418  . 

SWOAOAOWICZ.  C.  J  Unsteady  boundary  layers  separated  and  attached 

Application  of  computer  simulations  to  development  of  T»tien«ai  u  D0038  N7f  ’2040 

NATO  E  3A  automatic  track  muianon  algorithms  ”  . 


TAIT.  ft  A  A 

Recant  advances  m  high  resolution  menial  navigatKin 

p0050  N78  21075 

TALAOT.  G 

ln|BCtion  las tii  i.ari^.miier  loi  long  distance  fibe'  optics 
communication  p0274  N70  16834 

TALL.  W  A 

Potential  improvement,  m  engine  pe.foimanc.  u5mg  a 


variable  geometry  'urOinu 
Understanding  turbine  st 


p007  7  N7  7  2214! 
'■Uary  How 

p0082  N7B  1 1097 


triebwassea.  j  h. 

A  Survey  of  experimental  data  on  tha  e*'odynem.t s  uf 
controls  in  the  light  of  tuluie  needs  t>01  1 2  N80  15151 

THOMAS.  N  W. 

The  cascade  realization  of  M  T  .  filters  with  staggered 
prf  and  time  variable  weights  i»0l5?  N/7  22371 

THOMASON.  A.  L 

Use>  requirements  ol  aerospace  propagation  environmem 
modelling  and  forecasting  1^3138  N79  T 8096 


tA104«  N7;  22083 


m«ru  t-jA  automatic  track  initiation  algorithms 

p0262  N80  19027 

8W0ATZEL.  F  A 

Design  considerations  for  implementing  integrated 
mission  tailored  flight  control  modes  p0023  N 79  20022 
Design  guidance  from  fighter  CCV  flight  evaluations 

pOllO  N79  30235 

SYMC8.  0 

Civil  applications  ol  NAVS7AR  GPSpOOBB  N80-10175 

SYTSMA.  H  8. 


A  comparison  ol  panel  methods  for  subsonic  flow 
computation 

[AGARD  AG  241)  p0041  N79-20088 

8ZA80.  L 

An  oscillator  multiplier  circuit  foi  the  generation  of 
millimeter  waves  p0l52  N79-23296 

8ZALA1.  K.  J. 

Design  and  test  experience  with  a  triply  redundant  digital 
fly  by -wire  control  system  p0009  N7  7  25076 

F  8  active  control  p0l04  N79- 10870 

S2CCHENYI.  C. 

Study  m  a  straight  cascade  wind  tunnel  of  aeroefsshc 
instabilities  in  compressors  p009 5  N  7  9  ■  2  7 1  78 

SZOOAUCH.  J. 

On  the  lee-tide  flow  over  delte  wings  at  high  angle  of 
•«*<*  p0o27  *79-2201 6 

ftZYDLOWMI.  J. 

The  ASTAFAN  Duel  flow  with  variable  pitch  anq 
constant  speed  P0075  N77  22129 


p0262  N80  19827  Prediction  of  operational  combat  performance 

D0019  N78  26086 

TEMA.  A. 

'Tani'-I  US?  Som*  m  n-m  no* 

P0023  N79-20022  p0,e6  „„  „4<B 

night  evaluations  TENG.  C. 

pOl  10  N79-30235  Surface  fields  «nd  iadiation  patterns  of  a  vertical  electric 

dpole  over  a  radially  varying  ground  system 
>p0056  N80-10175  p0176  N80  19348 

TEftftEA.  M.  L 

for  subsonic  flow  Between  incident  8nd  accident  p0255  N79  31953 

TEA  AO  A.  T. 

P0041  N79-2008B  Hot  'Nisfafrc  orocessmg  of  I*  738  turbine  blades 

pOM7  N79  23249 

ud  foi  the  generation  of  TE8ZNEA,  J.  L 

p0l52  N79-23296  A  new  component  for  millimeter  systems  The  field  effect 
transistor  p0149  N79  23272 

THAAAUT  A 

h  a  tupiy  redundant  digital  1  ’  ...  . 

d0009  N77  25076  ,nflu,r>c®  of  ft>b»cco  from  a  medical  standpoint  on 

»0l04  N79  16870  T„i 1??°"  P0235  N78  .7660 

Study  of  a  supaicritical  profile  with  oscillating  control 
unnel  of  aeroelastic  surface  m  sub-  and  transonic  flows  pO037  N78  22041 

PO095  N79-27178  THEAMY.  G.  A. 

Some  of  the  problems  in  digital  terrain  model  construe 
»gs  at  high  angle  of  t»n  p01?8  N80- 19361 

P0O27  H79-2201 6  TH1EDE,  ft  0 

Prediction  method  for  steady  aerodynamic  loading  on 
variable  pitch  and  airfoils  with  separated  transonic  flow  p0004  N? 7  20006 
P0075  N77  22129  THOMA8.  A.  A. 


nodelling  and  forecasling  irO  T 38  UTS  f 6096 

THOMSEN.  F 

Radar  altimeter  measurements  pOl79  N80  19368 

THORNBURG.  0  D 

Master  control  station  p0066  N80  10103 

THAAU.  C  W  J  A 

faituies  in  adhesively  bonded  structures 

p 0212  N79  23464 

THAANE.  t  V 

lonospherK.  effects  on  {.ORAN  C  m  polar  regions 

p0048  N7 7  22082 

Geophysical  disturbance  effects  and  their  pred*ctab>l.ty 
p0'39  N79  16098 
Geophysical  disturbance  effects  on  the  state  of  the 
propagation  medium  and  therr  predictability 

pO 168  N79  27391 
Propagation  of  long  radn.  waves  m  the  earth  s  environ 
"»•"*  p0l68  N79  27393 

thaondbcn.  e  o 

l  1011  flight  control  system  p0009  N77  26077 

THUABOW.  J  w 

A  method  for  selecting  a  r  .airworthy  fuel  system 

d**,9f'  p0232  N79  19661 

tieanego.  m  j  l 

Methods  for  strap  down  attitude  estimation  and  nav.ga 
non  with  ecceieromeiert  p0032  N80  ’*034 

tiffany,  c.  f 

Damage  tolerance  and  durability  aasessmams  of  Uhited 
Slates  Air  Force  aircraft  p0206  N7  7  22567 

TU  DEMAN.  H. 

Unsteady  airloads  on  an  oscillating  supercritical  «'do.i 
pOOl  1  N77  31086 

TING.  L 

Some  boom  analysis  1o<  high  altitude  flight  at  high  Mach 
number 

JAIAA  PAPER  73-1034]  p0013  N78-1Q01? 

T1NOCO.  E  ft. 

S^bcntical  diag  minimization  for  highly  swept  wings  with 
leading  edge  vortices  p0028  N79-22021 

r/AAf.J  c 

Adding  the  challenge  of  nap  of  t he-earth 

p0106  N79  30199 

TITIAIGA.  A.,  Jff 

A  survey  of  analytical  and  experimental  techniques  to 
predict  aircraft  dynamic  characteristics  at  high  angles  of 
a”»ck  pOlOl  N79  15079 

Fo/ebody/ wrng  vortex  interact  ions  and  their  influence 
on  departure  and  spin  resistance  p0025  N79  22001 

TOBAK.  M 

The  role  o4  time  history  effects  m  the  formuletion  of  the 
aerodynamics  of  aircraft  dynamics  p0l02  N 79  15006 

TOBEA.  G 

Detectability  of  flaws  m  boron  and  carbon  composite 
pOt 97  N78  26477 

TODD.  M. 

Practical  solutions  to  the  cooling  of  combustors  operating 
at  high  temperatures  p0085  N  78- 2  H35 

TOENSKOETTEA.  H 

Experimental  investigation  on  the  influence  ol  component 
faults  on  turbojet  engine  performance  p0080  N77-33197 

TOMUANOVICM.  N.  M 

Satellite -reference  ionospheric  propagation  correction  for 
USAF  spacetrack  radars  p0:39  N79  18102 

TOBTO.  8 

Surface  treatments  by  high  power  laser  on  nickel  base 
superalloys  p0146  N79-23246 

TOURNOlt.  ft. 

Convolution  and  correlabor-  memory  by  means  of  surface 
acoustic  wave  devices  pOl35  N78-31297 

Reading  and  acoustic  processing  of  optical  images 

P0138  N78-31304 

TO  WILL  O.  A. 


Duel  flow  w»fh  variable  pitch  anq 
P0075  N77  22129 


The  influence  of  tobacco  from  a  m*dic«f  standpoint  on  Pre  flight  dynamic  checkout  p0008  N77-25069 

ranch  pilots  p0235  N70  17660  TOWNBfND.  J.  C. 

J-  Assessment  of  existing  analytic  methods  for  prediction 

Study  of  a  supercritical  profile  with  oscillating  control  0<  h,0h  arw't'  -»f  attack  loads  on  delta  wings  at  supersonic 

rrface  m  sub-  and  transonic  flows  p0037  N7 8  22041  speeds  p0004  N7  7 -20003 

ABBV.  0  B.  TAAYNfA.  C.  ft. 

Some  of  the  problems  in  digital  terrain  model  construe  A  novel  signal  integrator  using  CCDs 

„  P0178  N80  19361  pOl38  N78  31316 

E„DI-  r  O  TRICA.  M. 

P.idictKJn  ™ihoa  aerodvnamic  to.d.f-0  on  Th«  p .mm  M.lps  im)  .volut.op  ol  th«  .n»p«t,0p  „l 

J**J"  »»•’•'«  W—  »o«  00004  N77  20005  c.*oo  comoomt.  ...cr.II  s.r„ctu.M  ,n  7,.oc. 
Occupinonat  hazards  of  mrsarfo  ooeraftoris  *rth  spacref  TREE  O  J  00197  N78  26476 

i«A»°o'WJhV'1'"'"*  D02J*  *”  207"  Threa-rjimensional  End. ah,m  „,hB,u., 

oualiftc.tron  . . .  .  . .  bl,d*  ""  O0O93  N79-27I56 


TRCCONI.  Q. 

Speculations  on  media  interfaces  with  interesting  ELF 
commumcafmns  P0161  N7 7  32388 

Fundamentals  of  ELF  communication  and  detection 

P0218  N7B  19596 
Electric  field  components  «t  presence  of  a  sea  sea  bottom 
interface  at  ELF  pOl  79  N80  1936? 

TAIO.  I.  C. 

Selection  of  structural  analysis  computer  programs 
[AGARD  R  670)  P021 1  N79-2042 1 

Sol  act  ion  criteria  for  structural  analysis  program 

p02 1 1  N79-20423 

TAIT.  ft. 

Weapons  testing  techniques  pO059  N77  241 1 5 


THOMAS0^1 hVdf"’n#  Pr0P#"an,S  00224  N77  20744  Three-dimensional 

Medical  qualification  procedures  for  hatardous-duty  T»rkfftny>,«»d*  l,,#  Pf*' 
aeromedical  research  p0237  N79- 11695  *, ’J , 

Muitiaxis  dynamic  response  of  the  human  head  and  neck  applications 

to  imoect  acceleration  p0243  N79-31906  tn... w 

'ransrant  intraventrtcular  conduction  defects  observed  '  uniwaiiH,  J.  H. 
during  experimentaf  impact  in  human  subjects  Prospectnre  Medici 

P0243  N79  31907 

THOMAB.  E.  C  (AGARD  CP  231) 

HF  wavefront  iriagularities  observed  on  a  large  aperture  Oiatinguiahmg bord 

receiving  array  p0 1 82  N80  19396  'wM  A  clinical  study 

THOMAB.  G.  B- 

Creep  fatigue  interaction  <n  alloy  IN738LC  The  prediction  of 

P02O0  N79  10488  coronary  artery  disea 

THOMAB.  H.  H  8.  M  measurement 

Mathematical  models  of  aircraft  dynamics  for  extreme  Detection  ol  corona 

fhOM  conditions  IlhMn,  »nd  ..n«nm«nil  .Svn-Ofom.tic  ..ter.* 

p0102  N79- 15087  ardial  perfusion  scmtu 


Laser  applications  in  radei  techniques 

P0159  N77  22379 


Prospectnre  Medicine  Opportunities  in  Aerospace  Medic 

me 

(AGARD  CP-231)  p0237  N79  1 1692 

Distinguishing  borderline  hypertensives  from  normotens- 
ives  A  clinical  study  of  300  eircrewmen 

p0237  N79  1 1699 
The  prediction  of  the  existence  or  nonexistence  of 
coronary  artery  disease  using  routine  clinical  laboratory 
measurement  d0238  N79  1 1 703 

Detection  ol  coronary  ertery  disease  in  apparently  healthy 
asymptomatic  aircrew  members  using  thallium -201  myx»c 
ardial  perfusion  scintigraphy  p023B  N79- 11712 


1-97 


TftINQUET.  G 


PERSONAL  AUTHOR  INDEX 


Effect  ot  age  on  <ei*xed  •  G  tub  t  tolerance  ol  lucnw 
mm  p0240  N79  II7I9 

Reproducibility  ol  human  csidovsscular  response*  to 
orthostatic  stress  p024O  N79-1 1720 

Prospective  medicine  opportunities  in  aerospace  medic 
me  P0242  N79  20730 

TR4NOUCT.  Q 

The  influence  ol  tobacco  horn  a  medics)  standpoint  on 
French  pilots  p0235  N78  17660 

TROW.  4- 

Low  frequency  electric  liekl  variation*  during  HF  tranami* 
Mra  on  a  mother  daughter  rocket  p02 16  N77- 19642 

TOOMPETTI.  P. 

Tha  analysis  of  angina  vibration*  p0092  N79  27 150 

TOONCA.  A. 

X-ray  diffraction  From  structural  X-ray  diffractography 
to  X-ray  oscidograpbtc  dilfractoscopy  p0t96  N78  26468 

TO  OX  lift.  ft.  0 

Tha  pradiction  of  th#  aaistanca  or  nonaxistanct  of 
coronary  artary  disease  using  routma  clinical  laboratory 
measurement  p0238  N79- 1 1 703 

TMJ1MAN.  C.  W 

Tha  affacti  of  ra-radiation  from  high-ns*  buildings  and 
transmission  linas  upon  tha  radiation  pattarn  of  MF 
broadcasting  antanna  arrays  p0l76  N80- 19347 

THUNK.  0  V. 

Initiation  of  tracks  in  a  dansa  Oat  action  environment 

p0l7C  N79  30468 

TRUSTY.  0.  L 

A  review  of  th*  Naval  Hasaarch  Laboratory  program  in 
atmospheric  measurements  and  application  to  modeling 
2  Aaroaoi  sue  distributions  for  modeling  and  th*  prediction 
of  optical  extinctions  pOI 43  N79- 18132 

TSANO.  L 

Theoretical  modelling  and  experimental  data  matching 
for  active  and  passive  microwave  remote  tensing  of  Earth 
terrain  pOl  78  NB0  19360 

TSENG.  H.  F 

CCPD  The  optimum  solid -stats  line  scanner 

pOl 36  N78-31303 

TSENG.  K. 

Steady  Oscillatory  and  Unsteady.  Subsonic  and  Sup* 
rsonic  Aerodynamics  (SOUSSA)  for  complex  aircraft 
configurations  pO036  N78- 22036 

TUCKER.  M  I. 

Experience  m  producing  software  for  the  ground  station 
of  a  remotely  piloted  helicopter  system 

p0033  N80- 14038 

TUNNICUFFE.  R.  J. 

Radar  track  extraction  systems  pOl57  N77  22364 

An  automatic  tracking  system  based  on  the  stationary 
plot  filter  pOl 68  N79  30455 

TURNER.  M.  R. 

A  practical  optimum  selection  procedure  for  a  motivator 
in  active  flutter  suppression  system  design  on  an  aircraft 
with  underwing  stores  p0097  N77-33209 

TWI  SCALE,  T.  R. 

A  mission  oriented  flight  test  technique  for  identifying 
aircraft  end  flight  control  system  transfer  functions 

p0060  N77-24120 

TV  LI  ft.  4.  t. 

Area  navigation  systems  and  procedures 

P0052  N78-21091 

Radio  navigation  systems  Current  status 

p0054  N80-10155 


U 

ULABY.  F.  T. 

Variations  of  temporal,  spectral  and  angular  radar 
backscattermg  coefficient  of  vegetation 

P0160  N77  32382 

A  scatter  model  for  leafy  vegetation 

p0l65  N79-10315 

ULSHIMRA.  H. 

Unsteady  force  end  moment  alleviation  in  transonic 
flow  p0037  N7 8  22046 

ULUG.  M.  E. 

A  novel  approach  to  the  design  of  an  all  digital  aeronauti¬ 
cal  satellite  communication  system  p0171  N79-31481 

U  NOE  ft  WOOD  F.  N. 

Low  frequency  combustion  instability  in  augmentors 

P0086  N78-21138 

UNGER,  M.  G. 

Fundamental  mode  signal  transmission  in  single-  and 
multimode  fibres  p0271  N78- 16808 

UNTERHARNSCHEIDT.  F. 

Potential  relationship  between  human  central  nervous 
system  injury  and  impact  forces  based  on  primate  studies 
P0245  N79-31919 

URft.  O.  M. 

L- 101 1  active  controls,  design  philosophy  and  experi¬ 
ence  pOl  10  N79  30236 

UTLAUT,  W  F. 

Ionospheric  modification  induced  by  high  power  HF 
transmitters  Potential  for  communication  and  plasma 
physics  research  P0215  N77- 19636 

UYGUR.  E.  M 

Dynamic  nondestructive  testing  of  materials 

P0196  N78-26470 


V 

VACHON.  L 

Casualty  evacuation  by  helicopter  p0226  N79- 19616 

VAlOOfS,  M. 

Influence  of  acceleration  on  aurfaca  acoustic  wave 
oscillctors  P0134  N78-31286 


VALEN6J.  J 

The  dynamic  flow  on  a  wing  profile  m  th*  movement 
of  a  screen  The  influence  of  oscillation  parameters 

p0039  N78  22061 

VAUENTIN.  R. 

Maximum  usable  bandwidth  and  frequency  diversity  m 

troposcatter  communication  p0166  N79- 10327 

VAN  81  ROE  UK.  D. 

From  ETC  to  ITC.  th*  International  Translation*  Centra 
p0279  N78  11862 

VANBRONKHORBT.  A. 

Shapdown  system  algorithms  p0063  N78-26127 

Strapdown  system  synthesis  p0063  N78-26128 

VANOEMOf  SOUK.  0.  A.  J. 

Non  •Gaussian  structure  of  the  simulated  tuibutent 
environment  m  piloted  flight  simulation 

pOl  16  N79  16980 

VANDERHARTEN.  R.  4. 

Some  aspects  of  offshore  operations  in  tha  Nethei 
lands  p0064  N7B  19136 

VANDERUNOEN.  4.  C. 

AGARD  flight  test  instrumentation  series  Volume  8 
linear  and  angular  position  maasuramant  of  aircraft 
components 

IAGAR0-AG  160  VOl  8]  p0073  N77  18162 

VANOCRSNOCK.  L 

An  experimental  investigation  of  tha  entrainment  of  a 
leading-edge  vortex  p0030  N79  22033 

VANOERVAART.  4.  C. 

Th*  calculation  of  RMS  values  of  deviations  of  aircraft 
controlled  to  fly  along  a  desired  flight  path 

P0061  N7B  21064 

Aircraft  response  to  winds  hears  and  downdraughts 

p0109  N79  30229 

VANOERVOR8T,  A.  6. 

A  survey  of  atmospheric  propagation  research  experi¬ 
ments  on  slant  paths,  in  the  bend  15-40  GHz 

p0162  N79  23302 

VANDEVAAAT.  M. 

Signal  Processing  with  a  Reflective  Dot  Arr«y  (ROA| 

P0134  N78  31285 

VANOEWOf  rruNi.  K.  F. 

Follow-up  and  tranavarsel  study  of  vrtel  capacity  and 
FEV  sub  values  smong  personnel  of  the  Belgian  Army 
forces  p023S  N79  11706 

VANOIE RE NDONCK.  A.  4. 

The  GPS  navigation  message  p0054  N80- 10160 

GPS  time  p0055  N80-10162 

VANORUNEN.  G. 

Hot  isostatic  processing  of  IN- 738  turbine  blades 

p0147  N79  23249 

VANQOOL  M.  F.  C. 

Influence  of  motion  wesh-Out  filters  on  pilot  tracking 
performance  pOl  19  N79- 16992 

A  simulator  investigation  of  handling  quality  cntens  tor 
CCV  transport  aircraft 

[NIR-MP-  78035  (J{  pOfU  N79  30240 

VAN  HOVE.  R. 

CCD  delay  lines  (or  the  processing  of  a  radar  signal 
Application  to  an  MTl  p0138  N78-31317 

VANINOEN.  4.  L 

Transition,  pressure  gradient,  suction,  separation  and 
stability  theory  p0l99  N78  14335 

VANKEUK.  G. 

Processing  of  airborne  reconnaissance  data  for  m-flight 
display  and  near  real-time  transmission 
fAGARD-AR  135)  p0073  N79  24993 

Software  structure  and  sampling  strategy  for  automatic 
target  tracking  with  a  phased  array  radar 

p0170  N79  30465 

VANNUNCN.  J.  W.  0. 

Investigation  ol  the  unsteady  airload*  on  wing-store 
configurations  in  subsonic  flow  p0037  N78-22042 

AGARD  flight  test  instrumentation  series  Volume  9 
Aeroelastic  flight  test  techniques  and  instrumentation 
[AGARD-AG-  160-VOL-9]  p0105  N79-20138 

VANPOEUE,  J.  M 

Requirements  for  legal/ economic  information 

p0282  N79  20915 

VANREUTH.  E.  C. 

Rapidly  solidified  powders,  their  production,  properties, 
and  potential  applications  p0147  N79-23248 

VANSUEOREGT,  4.  M. 

Estimation  of  drag  and  thrust  of  jet-propelled  aircraft 
by  non-steady  flight  test  maneuvers  p0060  N77-241 18 

VANWANDERHAM.  M.  C. 

Low  cycle  fatigue  behavior  of  IN- 100  Strsmrange 
partitioning  method  p0207  N79- 10481 

VANWOERKOM.  K. 

Aspects  of  flight  test  instrumentation 

p007 1  N80- 19098 

VATH.  K.  A. 

Meteorological  icing  conditions  p0020  N79- 10005 

VAUCMCRIT.  X. 

Influence  of  the  noise  level  in  a  transonic  wind  tunnel 
test  section  on  tha  aerodynamic  characteristics  of  models 
p0038  N78  22047 
Prediction  of  aerodynamic  characteristics  of  an  aircraft 
from  a  correlation  of  results  on  a  calibration  model  tested 
in  various  large  transonic  tunnels  p0019  N78-26088 

Icing  test  fecilities  and  teat  technique*  in  Europe 

p0069  N7 9  1 5042 

Determining  the  nonlineantiet  of  dynamic  stability 

p0100  N79-15070 

VAUOH.  R.  8. 

Th*  evolution  of  JTlDS  p0066  N80-10179 

VAUGHAN.  J.  A. 

Visual  and  optical  assessment  of  gas  protective  face 
masks  p0230  N79  19642 

VEILEX.  R. 

Low  no«s*  transistor  amplifiers  p0165  N77  22349 


VELA  OFF.  H.  R. 

Technical  evaluation  report  on  the  Flight  Mechanics  Panel 
Symposium  on  rotorcreft  Design 

|AGAR0  AR114)  p0062  N78  17048 

VtRRRUGOE.  R. 

A  new  method  for  testing  free  model*  m  the  laboratory 
to  determine  aerodynamic  characteristic* 

pOOBB  N79  16063 

Vt  ft  BRUGGE.  R.  A. 

Wind  tunnel  and  free  flight  model  identification  expert  - 
ence  p0072  N80  19103 

Vf  RET.  C. 

Review  of  optical  techniques  with  respect  to  eerp-engme 

applications  p0077  N7?  32167 

VERHAAOEN,  N.  Q. 

An  experimental  investigation  of  th*  entrainment  of  a 
leading-edge  vortex  p0030  N79-22033 

VERONA.  R.  W 

Heed  aiming/ tree  king  accuracy  m  a  helicopter  environ¬ 
ment  P0231  N 79-19661 

VETTE8. 1. 

Evaluating  the  work  load  of  helicopter  p4otx  In-flight 
recordings  of  heart  reta  and  cardiac  arrhythmia 

p0250  N78  16626 
Cardiac  conduction  and  aptitude  problem  of  flier*  The 
benefits  of  sndocavitsl  recording  of  th*  He  bundfos 

P0240  N79  11716 
Tentative  estimation  of  th*  injuries  likely  to  occur  during 
the  crash  of  a  SA  341  Gazette  helicopter,  from  a  study 
on  mannequins  p0246  N79-31926 

VICING 

Vertebral  perns  in  helicopter  pitots  p0232  N79- 19066 
VICKERS.  P.  H. 

Evaluation  of  information  services  Research  and 
reality  p0292  N79-20921 

VIEIUE FOND.  H. 

Detection  and  supervision  of  Obstructed  respiratory  flow 
m  fliers  Advantage*  of  debit-volume  graphs 

p0239  W79*  1 1 707 

VILA.  P. 

Ionospheric  effects  of  a  solar  eclipse  m  th*  Cap*  Verde 
islands  p0l82  N80  19399 

VILLI.  4.  P. 

Th*  measurement  of  film  cooling  effectiveness  on  turbine 
components  in  short  duration  wind  tunnels 

P0087  N7B-21162 

VI VIAND.  H. 

Numerical  solution  of  viscous -invited  interaction  pro¬ 
blems  m  two-dime nsronel  compressible  flows  based  on  th* 
Navier- Stokes  equations  p0191  N78-26400 

VLEOHERT.  4.  P.  K. 

Handling  problems  through  compressor  deterioration 
VUEOER.H.  pOOM  N79-27169 

Application  of  fracture  mechanics  m  designing  boat  up 
sheet  structures  P0205  N77  22559 

VOOAN.  J.  W. 

Abrasive  coatings  as  self  cleaning  gas  turbine  compressor 
van*  tip  teals  p0069  N79  1 1059 

VOOELOONG.  T.  L. 

Charge  Injection  Oevic*  (CIO)  Hademard  plana  processor 
for  image  bandwidth  compression  p0137  N78-31309 

VOOL.  f. 

Differences  between  simulation  and  real  world  at  th* 
IABG  air  to  air  combat  simulator  with  a  wide  angle  visual 

system  p0120  N79-15997 

VOGT.  I.  M. 

A  review  of  scatter  communicattonsp0165  N79- 10320 
Propagation  measurements  on  tha  ACE-  High  troposcatter 
system  p0166  N79- 10325 

Propagation  measurements  on  a  transalpine  over-the- 
horizon  path  p0166  N79- 10330 

VOGT.  L 

Th*  response  of  a  realistic  computer  model  for  sitting 
humans  to  different  types  of  shocks  p0246  N79-31927 
VOLLUET.  0. 

Tunable  magnetoelastic  surface  wav#  oeciileton 

P0134  N78  31287 

VOLPI.  A. 

Gas  phase  velocity  measurements  w  solid  rocket  pro 
pedants  by  Laser  Doppler  enemometry^^  ^go- 1031 1 
VONBLUECHER.  H. 

FRG  aircrew  chemical  defence  assamblws 

P0256  N80  14737 

VONDCRDECKEN.  J 

On  the  test  procedures  of  th#  derivative  balances  used 
in  West  Germany  p0 1 00  N  79- 1 506  7 

VONDE  RMUMLL.  A.  R 

Small  turbines  Experiences  with  disk  rupture* 

D0093  N79  27163 

VONQICRKE.  H.  E. 

Phy*io»og*c#l  and  psychological  factors  m  aircraft  opera¬ 
tions  An  overview  p0046  N77- 19053 

Models  end  Analogues  for  th#  Evaluation  of  Human 
Biodynamtc  Response  Performance  end  Protection 
IAGARD  CP  253)  p0242  N79  31901 

Th*  validation  of  btodynem*  model* 

p0244  N79  31914 

VONMtICR.  U 

Flight  testing  md  evaluation  techniques  for  th*  determin¬ 
ation  of  handling  qualities  p0060  N77-241 19 

VONRtOWITZ.  H 

Interpretation  of  airborne  measurements  of  etmoephenc 
extinction  end  eradiating  fluxes  in  Germany  end  the 
Netherlands  p0144  N79  19134 

V08W1NCKEL,  W. 

Scan  convener  end  raster  display  controHei  foe  rvghi 
vision  display  systems  pO  106  N79-30203 

VOU9DEN.  P.  R. 

A  high  accuracy  flight  profile  determining  system 

p0033  N90 -14042 


98 


PERSONAL  AUTHOR  INDEX 


WHITEHEAD.  H.  E. 


VREKf.  J 

St  rn  mange  partitioning  applied  to  Ti-6AI-4V 

p0209  N79  10491 

W 

WACHTEL  T.  L 

Biomedical  constraints  on  thermal  protective  flight 
clothing  design  A  tMoengmeenng  analyeit 

p0232  N79  >9602 

WACHTER.  J 

Studies  on  vibrations  stimulated  by  lateral  force*  m 
sealing  gape  p0090  N79- 11064 

WADA.  B.  K. 

Spacecraft  damping  considerations  m  structural  design 
p02 1 3  N80-19S78 

WAOC.  J.  C. 

Descriptive  cataloging  p02B1  N79-1392B 

WAFFORO.  J.  H. 

Application  of  MIL  ST0-8>0C  dynamic  requirements  to 
USAF  avionics  procurements  p0070  N80- 19091 

WAQOONBR.  E  0..  JR. 

A  tachnujua  for  predicting  asternal  store  aerodynamic 
loads  p0003  N77-19995 

WAGNER,  F.  V. 

Future  prospects  for  minicomputers  p0281  N78-22906 

WAIT.  J.  R. 

Principles  of  HF  communication  in  tunnels  using  open 
transmission  lines  and  leaky  cables  pOI  83  N80- 19406 

Excitation  of  the  HF  surface  wivs  by  varticaf  and 
horizontal  apertures  p0184  N80-19410 

Comperison  of  loop  and  dipole  antennas  in  leaky  feeder 

communication  systems  p01B4  N80-19412 

Mode  conversion  by  tunnel  non  uniformities  in  leaky 
feeder  communication  systems  p0184  N80-19413 

WALKER.  D  J. 

Fm  design  with  ACT  in  the  presence  of  strakes 

pOI 14  N80-15161 

WALKER.  J.  F. 

A  real-time  radar  environment  simulation 

pOI  58  N77  22374 

WALLACE.  J.  L 

Advanced  devices  and  components  for  the  millimeter 
and  submilhmater  systems  p0l50  N79-23284 

WALLACE.  R.  M. 

low  cycle  fatigue  behavior  of  (N- 100  Strain  range 
partitioning  method  p0207  N79- 10481 

WALLACE.  R.  W 

A  wide  bandwidth  CCD  buffer  memory  system 

p0134  N70  31291 
A  microprocessor  controlled  electrically  programmable 
transversal  filter  p0l34  N70  31292 

WALLACE.  W. 

Hoi  isostatic  processing  of  IN-738  turbine  blades 

P0147  N79  23249 

WALSH.  J  P- 

Owl  end  military  design  requirements  end  than  mfluenca 
on  the  product  p0065  N70- 191 51 

WALSH.  T.  M 

Automatic  flight  parformanca  of  a  transport  airplane  on 
complex  microwave  landing  system  paths 

pOOl 6  N78-26066 

WALTER.  J 

The  significance  of  rhythm  disturbances  in  asymptomatic 
persons  p0237  N79  1 1098 

WALTHER.  H. 

Surface  corrosion  evaluation  by  ralatnra  magnetic 
susceptibility  measurements  pOI 95  N78  20488 

WALTON.  F.  D. 

Mtcrostnp  components  for  low  cost  millimeter  waves 
missile  seekers  p0151  N79  23288 

WANO.  S. 

Distributed- Bregg  reflector  injection  lasers  for  integrated 
optics  p0273  N78  18821 

WANHILL.  R.  J  H. 

Calculation  of  stresa  intanaity  factors  for  corner  cracking 
in  a  lug  p0206  N77  22562 

WANSSEEK.  O.  C. 

Alert  for  safety  an  airline  a po roach 

p0046  N7  7  1 9064 

WARD.  C. 

A  head  m|ury  model  p0244  N79  31918 

WARD  LAW.  A.  I..  JVt 

High-angle-of-  attack  mesile  aerodynamics 

p0042  N79  23055 

WARREN.  D.  V. 

Safety  entena  for  fail -operational  autoland  systams  and 

their  application  p0006  N77-260B8 

WASCH.  R.  ■  A. 

Determination  of  antenna  radiation  patterns,  radar  cross 
sections  and  >em- to  signal  ratio*  by  flight  tests 

p0060  N77  24122 

WASHBURN.  T.  W. 

Development  of  HF  skywave  radar  for  remote  sensing 

application*  pO103  N80- 19402 

WATSON.  J.  H. 

Enhanced  lighter  mission  effectiveness  by  use  of  integr¬ 
ated  flight  ays'*™  pOIOS  N79  30223 

Redundancy  management  consideration*  for  *  control  - 
configured  fighter  aircraft  triplex  digital  fly -by- wire  flight 
control  system  p003 1  N80- 14026 

WAUOH.  H.  A.  0. 

Failure  mode  analysis  m  the  light  of  experience 

P0044  N7 7  19040 

WAWOM.  R.  C. 

Pressure  and  velocity  response  function  measurements 
by  the  rotating  valve  method  pO120  NSO- 10312 


WEATHER IU.  W.  H. 

Application  of  a  finite  difference  method  to  the  analysis 
of  transonic  flow  over  oscillating  airfoils  and  wings 

pOOl 2  N77  31090 

WEAVER.  M.  J. 

The  low  cycle  fatigue  behavior  of  Nimoruc  90  at  elevated 
temperature  p020S  N79- 10484 

WEBB.  0.  C. 

The  potential  military  applications  of  mdkmetef  wave* 
p0148  N79  23285 

WSSS.  J.  B- 

Cor relation  of  F-10  aerodynamics  and  parformanca 
predictiont  with  aarly  flight  last  results 

p0019  N7 6  26092 

WEBB.  T.  B. 

Correlation  of  F-10  aerodynamics  and  performance 
predictions  with  esrty  flight  test  results 

pO0 19  N78-2B092 

WEBBY.  J.  P. 

Experience  in  producing  software  for  the  ground  Station 
of  e  remotely  piloted  helicopter  system 

p0033  NSO- 14038 

WEBER.  E.  J. 

The  evolution  of  scattering  equatorial  F-region  rrragufan- 
ties  and  resultant  affects  on  t ran*- ionospheric  radio 
waves  P0183  N79  10307 

New  insight  into  ionospheric  irregularities  and  associated 
VHF/UMF  scintillations  p0173  N79  31477 

WEBER.  O. 

Analyses  of  midair  collision*  >n  Carman  airspaca 
Methodology  and  results  p02S5  N79-31949 

WECK.  R. 

Recent  developments  in  welding  technology 

p0193  N78  11394 

WECKLER.  O.  P. 

CCPD  The  optimum  solid-state  line  scanner 

p0136  N76  31303 

WEOEMEYER.  C.  H. 

Stable  and  unstable  vortex  separation 

p0026  N79  22008 

WEEMS.  D.  M. 

Microstnp  components  for  low  cost  millimeter  waves 
missile  seekers  p0151  N79-232B8 

WEE  NCR.  E.  F. 

Automatic  flight  performance  of  a  transport  airplane  on 
complex  microwave  lending  system  paths 

pOOte  N78  26066 

WEQER.  N.  P 

Therapy  on  nerv*  agent  poisoning  p0256  N80- 14732 

WEQMANN.  H.  M. 

Athletic  endurance  training  Advantage  for  space  flights’ 
The  significance  of  physical  fitness  for  selection  and  training 
of  Spacefab  craws  p0223  N7 7  19740 

Endocnna  metabolic  cost  of  piloting  F  104  G  aircraft 

p0251  N76-1B629 

Orcadian  rhythms  of  human  parformanca  and  resistance 
Operational  aspects  P0Z4  7  N8G  15806 

Orcadian  rhythms  in  an  oparations  p0248  N80- 16816 

WEHMAN.  R.  E. 

federated  microcomputer  systems  tor  on -board  missile 
guidance  and  control  p0033  N80- 14040 

WCIB,  A. 

Material  problems  >n  jet  vane  thrust  vector  control 
systems  p0127  N80  10308 

WE IDNER.  J 

Interpretation  of  airborne  measurement*  of  atmospheric 
extinction  and  irradiating  fluxes  >n  Germany  and  the 
Netherlands  y0144  N79-1B134 

WEIOEL  P. 

Software  qualify  and  its  assurance  p0203  N80- 19553 

WEIHE.  A. 

Production  Reliability  Assurance  (PRAI  Tasting 

p0200  N80- 19631 

WE  I  LAND.  C. 

Long  term  experience  with  a  hingeless/ composite  rotor 
pOO04  N78  19137 

wiiuR.  w. 

Variable -cycle  angina  fighter  aircraft  Advance  in 
performance  and  development  problems 

p0067  N78  30109 

WE  INERT.  R.  W. 

Giga- Hertz  modulators  using  bulk  acousto  optic  interac¬ 
tions  m  thin  film  waveguides  p0273  N78- 16820 

WE  I  NO  ARTE  N.  N. 

Identification  of  the  stability  parameters  of  an  eeroelestic 
airplane  pOIOI  N79  16077 

WE  I  BERT.  E.  O. 

Concurrent  superplastic  form  mg/ diffusion  bonding  of  B1 
components  p0147  N79  23261 

WEISS.  M.  B. 

The  effect  of  impact  acceleration  on  the  electrical  activity 
of  the  brain  p024S  N79  3192 1 

WE  IBS.  R.  R. 

The  uee  of  standardized  test  motors  end  laboratory  tools 
m  the  development  of  mruit*  propulsion  technology 

p0128  N80-10316 

WBISBMAN.  1. 

A  review  of  VHF/UHF  scattering  from  a  hatted  lonoap- 
hanc  volume  p021S  N77- 19538 

WEfBT.  9. 

Variable -cycle  angina  fighter  aircraft  Advance  in 
performance  and  development  problems 

p0087  N7B  30109 

WE  TOMAN.  E.  D. 

Sleep  stag*  organization  Neuro  endoenne  relations 

p0247  N80  16809 

Biological  rhythms  of  man  living  in  isolation  from  time 
cues  p0247  N80-16B13 

WEKWERTH,  M. 

The  Lufthansa  day/nrght  computer  generated  visual 
system  pO1 18  N79- 15986 


WELCH.  B.  L 

Recent  advances  in  television  visual  systems 

pOllS  N79  15986 

WELLE  IBB.  U. 

An  error  ret»  measurement  set  up  operating  at  1 
Gb4/s  pOI  72  N79  31472 

WELUVER.  A.  D. 

Opportunities  for  variable  geometry  eogmes  m  military 
aircraft  p00?4  N77  22113 

WELLS.  K. 

A  mission  training  simulator  for  the  Nimrod  MR  MK  2 
and  soma  aspects  of  the  derivation  and  verification  of  *s 
system  models  p026 1  NSO  19826 

WELLS,  T.  O. 

ADNET  An  experimental  information  diet r tout «n 
system  p02S6  N79  25990 

Working  with  technology  Distributed  processing 
standards  for  the  eighties  p02S7  N79-26996 

WELLS.  W.  H. 

Infrared  radiomefry  and  vistole  spectrometry 

p02 10  N78  19593 

WELP,  D. 

Avionics  evaluation  program  Simulation  models  for  the 
effectiveness  analyse  of  avionics  p0264  NSO  19836 

WELSH.  B.  L 

Aerodynamic  characteristics  of  moving  trailing  edge 
controls  at  subsonic  and  transonic  speeds 

pO1 16  N80  15169 

WELSH.  K.  W. 

Visual  and  optical  assessment  of  gas  protactrv*  face 
masks  p0230  N79  19642 

WELTT.  O. 

Wind  tunnel  measurements  and  analysts  of  soma  unusual 
control  surfaces  on  two  swept  wing  fighter  configurations 
pO1 13  NSO- 15  155 

WENOLMJ 

Additional  degrees  of  freedom  p0097  N77-26166 

WE  NOUN.  S. 

An  experimental  proprxm  leading  to  develop  mem  of  a 
tactical  digital  troposcatier  system  p0166  N79- 10329 

WINKLE V.  J.  H. 

Highly  reliable  multiprocessors  pOOOB  N77-25072 

WE  RLE.  H. 

Vortex  pattern  developing  on  the  upper  surface  of  a  ft  wept 
w«ng  at  high  angle  of  attack  p0026  N79  22007 

WERNICKE.  K.  0- 

Evaluation  of  the  tilt  rotor  concept  The  XV- 1 5  s  role 
p0064  N78  19142 

WERST1UK.  H.  L 

The  search  and  rescue  satellite  iSARSAT)  system 
protect  p0141  N79  18115 

WE  SCOTT.  P.  L 

Experience  in  producing  software  for  the  ground  station 
of  a  remotely  piloted  helicopter  system 

pO033  N80  14038 

WEST.  T  C. 

Handling  qualities  of  a  simulated  STOL  aircraft  in  natural 
and  computer-generated  turbulence  end  sheer 

pOI 18  N79-15981 

WEBTURA.  E.  E. 

Experience  with  periodic  aviation  medical  examinations 
p0237  N79- 11696 

WEWERINKE.  P.  H. 

An  analysis  of  halicopter  pilot  control  behavior  and 
workload  during  instrument  flying  tasks 

p0228  N79- 19630 
Mathematical  models  of  manned  aerospace  systems 
INLR  MR  78029  U]  pO1 1 1  N79  30241 

WEVER.  H.  B. 

Requirements  of  aero  engine  development  to  advanced 
experimental  techniques  p0077  N77-32166 

Duel  beam  laser  anemometry  study  of  the  flow  field  in 
a  transonic  compressor  pOOBI  N78- 11091 

Unsteady  rotor  blade  loading  in  an  axial  compressor  with 
steady-state  inlet  distortions  p0095  N79  27176 

WHALEN.  J.  A. 

Characteristics  of  the  high  latitude  ionosphere  produced 
by  auroral  particle  precipitation  pOlBf  N0O- 19389 

WHERRY,  R.  J..  JR. 

The  human  operator  simulator  Workload  estimation 
using  a  simulated  secondary  task  p02 53  N79-31750 

WHICKER.  L  R. 

The  potential  military  applications  of  millimeter  waves 
P014B  N79-23265 

Phase  control  elements  for  millimeter  wave  systems 

p01S2  N79  23296 

WHITCOMB.  R.  T. 

Methods  for  reducing  subsonic  drag  due  to  lift 

p0035  N77-32093 

WHITE.  A.  P. 

Reliability  management  of  the  avionic  system  of  a  military 
stnka  aircraft  p0202  N80- 19546 

WHITE.  E.  A. 

Protect  optimisation  of  military  gas  turbines  with  respect 
to  turbine  life  p0063  N78-2 1 120 

WHITE.  J.  J. 

A  high  performance  CCO  Linear  Imaging  Array 

p0137  N78-31310 

WHITE,  J.  W. 

Convertible  fan  shaft  angina  (for  rotary  wing  aircraft! 

p00?6  N77-22133 

WHITE.  R.  P..  JR. 

Wing- vortex  lift  at  high  angle*  of  snack 

p0003  N77- 19998 
Prediction  and  measurement  of  the  aerodynamic  forces 
and  pressure  drttributrons  of  wrng-tsil  configuration*  at  very 
high  angle*  of  snack  p0029  N79-22025 

WHITEHEAD.  R.  E. 

Analysis  of  advanced  variable  camber  concepts 

p0087  N78-30108 

1-99 


WHJTCLAW.  K  L 


WHITE  LAW.  K  L 

CAST  A  Complementary  Analytic  Simulative  Technique 
hx  mOdehno  complex  fault -tolerant  computing  systems 

p0007  *77  25001 

WHITEMAN.  P-  A. 

The  pradKtion  and  optimisation  ol  variable  geometry 
itators  from  compressor  b*»<  data  p0076  N77-22135 

WMITfllU).  J  O. 

A  aurvay  ol  transition  research  at  AEDC 

p0190  N7B-14340 

WHITHAM.  I.  M. 

Tha  btodynamtc  raaponsa  of  tha  human  body  and  na 
application  to  standards  p024fl  *79-31929 

WHITHEAD.  J.  D. 

Tha  affact  ol  radio  lanaaa  m  tha  lonoaphara  on  tha 
scintillation  of  aatadita  to  ground  radio  signals 

p0047  *77  22075 

WHITLOCK.  O  C. 

Oil  saating  of  aaro  angina  baa  ring  compartmants 

p0089  *79  11062 

WHITMOVSR.  R  A. 

Aarodynamic  interactions  on  tha  Fighter  CCV  taat 
aircraft  pOIOI  N79- 15076 

AFFDl  experience  m  active  control  tachnology 

pOl  14  *80-15159 

WNITMCV.  H.  E. 

rna  evolution  of  scattering  equatorial  f- region  irregufan- 
nas  and  resultant  affacta  on  trans -ionospheric  radio 
wavM  p0!63  *79  10307 

Now  insight  into  tonospharic  irregulantias  and  associatad 
VMF/UHF  scintillations  pOl73  *79-31477 

WHITTLE.  O.  A. 

Oasign  considerations  for  a  ground  avoidance  monitor 

for  fightar  aircraft  p00t5  *78-26058 

WHITTLE.  M.  W. 

Tha  affacta  of  prolonged  spaceflight  on  the  regional 
distribution  of  fluid  muscle  and  fat  Biostereometnc  results 
from  Skylab  P«222  *77-19738 

WHVRRAV.  e.  o. 

Low  budget  simulation  in  weapon  aiming 

pOtlE  *79  15984 

WICHAN8KY,  H. 

Device  and  system  concepts  for  multimode  single  fiber 
optical  data  links  p0273  N78-16817 

WICK.  J. 

An  experimental  program  leading  to  development  of  a 
tactical  digital  troposcener  system  p0166  *79  10329 

WIDOCL  H.  U 

Winter  anomaly  of  radio  wave  absorption  and  D  region 
modification  pOMO  N79- 18107 

WIERWIUE.  W.  W. 

Aircrew  workload  assessment  techniques 

p0257  *80  14746 

WtOO.  L  D. 

Experimental  evaluation  ol  a  transpiration  coded  non  J# 
guide  vane  p0085  *78-21 131 

WILDER.  R.  W. 

A  theoretical  and  experimental  means  to  predict  ice 
accretion  Shapes  for  evaluating  aircraft  handling  and 
performance  characteristics  p0069  N79- 15041 

W1LDERMUTH.  E. 

Proposal  for  a  coat  effective  radar  navigation  system  for 
low  altitude  and  terminal  area  flight  p0015  *78-20057 

WILHELM.  H.  R- 

Simulation  of  air  defanca  oparanons  and  multipla  air 
combat  p0281  N80  19818 

WILHELM.  K. 

Closed  loop  aspects  of  aircraft  identification 

pOO 7 2  *80  19104 

W1LHEM.  O.  P 

Strata  mtansity  analysis  Analytical,  fmua  element  for 
surface  flaws,  holes  p02 10  N79-20413 

Analysis  of  aircraft  structure  using  applied  fracture 
mechanics  p021 1  *79  20419 

WILKIN*.  0.  A. 

Recant  progress  in  optical  fiber  cables  for  use  in  the 
ocean  p0271  *78  16805 

WILKINSON.  O.  C. 

The  flight  recorder  and  accident  investigation 

p0044  *77-19035 

WILKINSON.  J  B. 

A  national  programme  for  UK  p0283  N79-20925 

WILLIAMS.  D.  A. 

Weapons  tasting  techniques  p0059  N7 7 -241 15 

WILLIAMS.  O.  R. 

instability  and  transition  m  axisymmetnc  wakes 
WIUJAMS.  H  A.  pOl 88  N78- 14326 

RESORS  A  system  for  on-line,  on  board  data  reduction 
and  performance  analysis  developed  especially  for  E-3A 
flight  tea’s  pOO01  N77  24129 

WILLIAMS  H.  P. 

A  review  of  scatter  communications^  f  fl5  N79.10320 
The  performance  of  meteor -burst  communications  at 
different  frequencies  p0l66  *79-10323 

WILLIAMS.  J. 

Introductory  comments  on  aerodynamic  noise  considera¬ 
tions  in  aircraft  design  and  operation  pOOOl  N77- 18995 
Ground  based  facilities  with  forward  speed  represents 
tion  for  aircraft  noise  research  p0002  N77- 19004 

WILLIAMS.  N. 

Feasibility  studies  of  insular  guide  millimeter  wave 
integrated  circuits  p0l51  N79-23291 

WILLIAMS,  R.  L 

Environmental  requirements  for  simulated  helicopter/ 
VTOl  operations  from  small  ship#  and  carriers 

pOl  17  *79- 1 6978 

WILLIAMSON.  J.  B. 

Solid  rocket  motor  design  automation  technology 

P0124  N80  10283 


WILUOCS.  R.  C. 

Aircrew  workload  assessment  techniques 

p0267  *80  14746 

WILUS.  E.  A. 

Variable  cycle  engines  for  supersonic  cruise  aircraft 

p0074  *77  22119 

WILLSKY.  A.  S. 

A  survey  of  design  methods  for  failure  detection  in 
dynamic  systems  p0007  *77-26060 

WILSOON.  A.  S. 

Soma  aspects  of  multi -radar  tracking 

p0169  *79  30459 

WILSON.  J.  0 

Initiation  of  tracks  m  a  dense  detection  environment 

p0170  *79  30468 

WILSON.  J.  L 

Sneak  circuit  analysis  application  to  control  system 
design  p0008  *77  26067 

WILSON.  M.  Q  F. 

Multimode  optical  systems-power  coupling  between 
waveguides  p0273  N78- 16022 

WILSON.  R.  S- 

Boundary- integral  equation  analysis  of  an  advanced 
turbine  disk  rim  slot  p0093  N78-27181 

WINDSOR.  t.P.L 

Microwave  scanning  radio  met  nr  (applications) 

p02l8  *78  19592 

W1NOET.  L 

The  influence  of  transpiration  cooling  on  turbine  blade 
boundary  layer  p0085  *78-21 130 

WINTER.  A.  f 

The  search  and  rescue  satellite  ISA R SAT)  system 
protect  p0141  N79  18115 

WINTER.  H. 

Hybrid  reference  systems  for  flight  testing 

p0060  *77  24124 

WINTER.  J. 

Practical  solutions  io  tha  coding  of  combustors  operating 
at  high  temperatures  p0085  *70-21 135 

WINTER.  K.  0- 

Recommendations  for  future  testmgp0042  *79-31182 

WINTHER.  B.  A. 

Toward*  a  mixed  kernel  function  approach  tor  unsteady 
transonic  flow  analysis  p0037  *78-22044 

Demonstration  of  aircraft  wing/store  flutter  suppression 
systems  p0099  *78-31128 

WIRZ.  M.  J. 

Relaxation  methods  for  time  dependent  conservation 
equations  in  fluid  mechanics  p0186  *77-22446 

WISLER.  O.  C 

Practical  application  of  LV  systems  to  aaro  angina 
research  and  development  p007B  N77-32170 

WITHERS,  f .  t. 

Using  a  microprocessor  as  a  computer  interface  control - 
p0265  *77  22830 

WITHERSPOON.  J  T 

A  time  transfer  unit  for  GPS  p0055  *80-10167 

WITMER.  E.  A. 

Engine  rotor  burst  contamment/contrd  studies 

p0093  *79-27182 

WITT,  R.  H. 

Advanced  joining  techniques  in  aerospace  cell  struc¬ 
ture  pOl 93  *78-11392 

WITTE.  H.  H. 

Data  bus  System  with  single  multimode  fibers 

p0276  *78  16848 

WITTENBERG.  H. 

Prediction  of  off-design  performance  o*  turbojet  and 
turbofan  engines  p0017  *78-20077 

WOE  LEER.  Q. 

Some  results  on  icing  parameters  p0068  *79-15037 

WOLF,  O. 

Aspects  of  source  encoding  p0174  *79-31484 

WOLF.  J.  K. 

State  of  the  art  of  error  control  techniques 

p0172  *79-31465 

WOLFE.  L  O. 

Advance  nozzle  technology  p0067  *70-301 1 1 

WOLFE.  R.  A. 

The  US  Army  UTTAS  and  AAM  programs 

p0063  *78-19131 
US  Army  helicopter  fatigue  requirements  end  substantia¬ 
tion  procedures  p0069  *79-23075 

WOLTHIUS.  R.  A. 

Reproducibility  of  human  cardiovascular  responses  to 
orthostatic  strata  p0240  N79-1 1720 

WOLTHUIS.  R.  A. 

Distinguishing  borderline  hypertensives  from  normotens 
tvea  A  clinical  study  of  300  aircrewmen 

p0237  *79  11699 
Detection  of  coronary  artery  disease  in  apparently  healthy, 
asymptomatic  aircrew  members  using  thellium-201  myoc¬ 
ardial  perfusion  scintigraphy  p0239  *79-1 1712 

Effect  of  age  on  relaxed  *  G  sub  z  tolerance  of  aircrew 
men  p0240  *79-11719 

WONO.  J-  K. 

Boundary -integral  equation  analysis  of  an  advanced 
turbine  disk  nm  slot  p0093  *79-27181 

WOOD.  L 

Electric  and  magnetic  sensing  systems  Applications 

p02 19  *70  19597 

WOOO.  w.  c. 

Aaromedical  evacuation  on  th#  pradictad  European 
battlefield  A  scenario  in  urgent  need  of  attention 

p0225  *79  19807 
Implementation  of  a  divisional  aviation  program  to 
decrease  flight  crew  fatigue  p0227  *79-19624 

WOOO  COCK.  o.  L 

The  theoretical  prediction  of  steady  and  unsteady 
aerodynamic  loading  on  arbitrary  bodies  in  supersonic 
fto*  pOOOS  *77  20010 


PERSONAL  AUTHOR  INDEX 


WOOD  HOUSE.  T.  4 

Real  nme  adaptive  MF  frequency  menegement 

p0 180  *60  19376 


WOOOINQ,  M  S. 

Integration  of  an  airframe  with  e  turbofen  end  efterburner 
system  p0094  *79  27172 


Reliability  growth  models  p0199  *80-19622 

WOOOWAR0.  O.  S. 

Some  wind  tunnel  measurements  of  the  effectiveness 
at  low  speeds  of  combined  lift  end  roll  controls 

pOl  1 3  *80  16163 

WOOL  COCK.  S-  C 

Review  of  two  decade#  of  experience  between  30  GHz 
and  900  GHz  in  the  development  of  model  radar  systems 
p0l48  *79-23260 

WO08AER.  C.  W. 

Environmental  requirements  for  simulated  helicopter/ 
VTOl  operations  from  small  ships  end  earners 

pOl  17  *79  15978 

WORTMANN.  F.  X. 

The  incompressible  fluid  motion  downstream  of  two 
dimensional  Tollmian  Schlichting  waves 

pOteS  *78-14327 

WRIGHT.  4.  W. 

Toward  global  monitoring  of  tha  ionosphere  in  reel  time 
by  a  bottomside  network  Tha  geophysical  requirements 
and  tha  technological  nppodunity  pOISO  *80-10391 

WHIG  LEY.  S. 

Technical  evaluation  report  on  tha  61st(BI  REP  Special¬ 
ists'  Meeting  of  tha  Propulsion  and  Energetics  Penal  on 
Seal  Technology  m  Gas  Turbina  anginas 
(AGARD  AR-123)  pOOSS  *78  32104 

WU.  J.  C.  „ 

A  numarical  study  of  unsteady  viscous  flows  around 
..Hod.  P0039  *78-22066 

WUENNCNSERO.  H. 

Flight  feeling  and  evaluation  techniques  for  the  determm 
anon  of  handling  qualities  p0060  N77-241 19 

Stall  behaviour  evaluation  from  flight  test  results 

p0l09  *79-30227 

Roll  control  by  digitally  control  lad  segment  spoilers 

pOl 13  *60  15156 
Direct  side  force  and  drag  control  with  the  aid  of  pylon 
split  flaps  p0l14  *90-16183 

WUCST.  P. 

Open -loop  compensation  of  wind-shear  effects  in  low 
level  flight  P0014  *78-26052 

WULF.  H.  4. 

A  CCD  memory  chip  for  radar  image  processing 

p0l36  *78  31307 

WUNDERLICH.  0. 

Air-to-eir  engagement  simulation  p0262  *80- 1 9834 

WUNNENBERO.  H. 

Advanced  control  concepts  for  future  fighter  aircraft 

p 0066  N78  30104 

WU  NSC  H  A. 

Integration  developments  p0057  *80-10188 

WUNSCHMANN.  H.  4. 

Simulation  within  military  defence  systems  for  training 

and  evaluation  p026 1  *80- 1 90 1 9 

WYCOFF.  0.  L 

Tactical  reconnaissance  with  image  exploitation 

P0285  N79-25985 

WYKES,  4  H. 

B-1  nde  control  pQl05  *79-18876 

WYNOHAM.  B.  A. 

Phase  comparison  monopulse  applied  to  secondary 
surveillance  radar  P0157  *77-22369 


YAO.  K. 

An  analysis  of  the  error  probability  of  an  all  digital 
detector  p0 174  *79  31483 

YATES.  4.  E. 

Unsteady  viscous  thin  airfoil  theory 
(AGARD-R-67  ll  p0041  N79  20087 

YCH.  C. 

How  does  one  induce  leakage  in  an  optical  fiber  link 

p0273  *78  18826 

YEH.  K.  C. 

Pulse  delay  and  pulse  distortion  by  random  scattering 
m  the  ionosphere  P0164  *79-10308 

Methods  of  determining  ionospheric  structure  bom 
oblique  sounding  data  pO101  *80-19384 

YOSHIHARA.  H. 

The  transonic  oscillating  flap  A  comparison  of  calcula¬ 
tions  with  experiments  pOOl  1  *77-31066 

Subcntical  drag  minimization  for  highly  swept  wings  with 
leading  edge  vortices  P0028  N79-22021 

YOUNG.  C.  W..  JR. 

Phase  control  elements  for  millimeter  wave  systems 

P0152  *79  23295 

YOUNG.  D  M. 

Training  requirements  tor  helict4S*r  operation  with  night 
vision  goggles  p0231  *79-19650 

YOUNG.  H.  R. 

The  Advancing  Blade  Concept  (ABO  row  program 

p0066  *78-19143 

YOUNG.  J.  D. 

Poor-resolution  satellite  observations  Of  radar  return  from 
North  America.  Braxil.  and  tha  oceans  p0l68  N77-22372 

YOUNG.  L  R. 

Visually  induced  motion  m  flight  simulation 

pOl 19  *79-15999 

YOUNG.  W.  L 

Development  of  tha  integrated  flight  trajectory  control 
conc.pt  00012  N?»-2001S 


1-100 


PERSONAL  AUTHOR  INDEX 


TQUllT.  W.  4. 

ftadundoncy  management  conartarationa  tei  •  control- 

zx&zr  ,npto  •■w.sr.ss 

YU.  J.  A 

'w— " d «*”• ,nd  jsrjys?  ‘-UM2 

n  *^p-* — » cco  ^3*;-’i  l,3)0 

ni.«i. 

U"“**  *°“  CO/T'<kil*,IOp0037  N76-22043 

Oottcsl  plan  ind  ecmdfiatnw  at  AMOS  ^cmpimoft 
,  oUnT.t*n  .nd  prediction  pQ144  M79-1S>3? 


ZAIMMMAA.  0. 

Phys**  »nd  technology  of  degradation  in  GoAs  Ijflht 
wmttins  <MM  p0275  W7S-19837 

ZAMHIIL  I-  V 

Tho  Application  of  .iianvanga  (‘""“"""""“J'0 
muftiaioai  creep-fatigua  mterection  p020®  N79- 10494 

predict**  of  the  unetaady  fiow  in  vanaMa 

N77-22120 

ZAMOTT1.  c.  „ 

Ignition  and  •««*<«"  *  "**  10295 

ZARQHAMI.  A. 

AafOtfynamK:  charecfenit.cs  of  • 
with  streke*  at  high  ing»«  of  attack  P0027  N79-22015 

ZAVOU.  W.  I. 

- Hf 

of  OSAF  f*0«.  to  h"7" 
accidents.  1947-1977  p0254  *79  31943 

A  daacnption  of  tha  recent  new ropsyc hoJog*ca<  selection 
of  pilots  for  land  forcaa  light  aircraft  p0229  N79  19633 

"T^ISkSn  b,  coo,00.n.  — I.  £™N7,  320ta 

UMNIMUMlN.  H 

Anftam.  «cow  to  •opn.atod  flow 
wnrofl  VFW  5M  pOOtO  N77  3t0«l 

lmP*"  •C,~*  *"UC'U,*^“N7,-3on] 

Dynamic  environment*  and  tast  simulation  for  quahfica- 
of  ~cf,  W*o»o.  ««l 

n"*p™U»«“»'  •ff*CT*  oPoorv.0  in  connocpon  with  NTS-1 
mW'*"C  •QU"°^o*7  N77-22073 

wm if  c.  4. 

Principle  of  operation  of  NA  VST  Aft  .ndsv«amchiroctar; 

pOOM  WMOiW 
pOOSB  NB0-.017B 

ZU,“^p.i»on  of  pfaama  *™f  "  TT ' 

typa  A  and  tvpo  9  bahavior  pattams  p0239  N79-11704 


Theoretical  modelling  ond  aspanmantil  dM  matching 
jl_,  ■,  iiHj  oasaiva  microwave  ramota  senemg  of  earth 
taoewpooffeo**"*  „Ot7«t«0-f»3#0 

-~~n  in  ».  «,-m,nj«n4OfNWo^ 

^  CM  the  lonoaphanc  modification  aiponmont  •* 

MM  lindau  Practical  roalnotion  p0219  *77  i»MO 


CORPORATE  SOURCE  INDEX 


AGARD  INDEX  OF  PUBLICATIONS  (1977  1979) 

TYPICAL  CORPORATE  SOURCE 
INDEX  LISTING 

1  COWPOWAU  SOlPCi  III—  —- 1 


AO VI BOAT  •BOOR  FOR  AEROSPACE  MMAHN  — 1 
AMO  OEVELDPB88NT.  N8U1LLV  BUR  MINE  I  FRANCS  I 

_  Aspects  of  ofaceromafwabc  «*t  tc»n»nr>§  *t  '#<>•© 


[AGARO  CP  244) 


p0i§2  N79  10299 


PAGI  NASA 

NUMBER  ACCESSION 
NUMBER 


Listings  »n  this  index  are  arranged  alphabetically 
by  corporate  source  The  title  of  the  document 
provides  the  user  with  a  brief  description  of  the 
subject  matter  The  report  number  helps  to  indi¬ 
cate  the  type  of  document  cited  li  e  .  translation) 
The  page  number  identifies  the  page  in  the 
abstract  section  (Part  1)  on  which  the  citation 
appears  The  NASA  accession  number  denotes 
the  number  by  which  the  citation  is  identified  on 
that  page  The  titles  are  arranged  under  each 
corporate  source  in  ascending  accession  num¬ 
ber  order 


ABERDEEN  PROVING  GROUND  MO 

The  effects  o<  acute  and  chronic  low  do*#  exposure  to 
anticholinesterases  p0256  N80- 14729 

ACAOKMIBCH  ZIEKENHUIS  BT  RAPHAEL  LSUVEN 
I  BELGIUM) 

Follow -up  and  tr»n»y»»»»l  study  of  vital  capacity  and 
FEV  sub  values  among  personnel  of  the  Belgian  Army 
force*  p0238  N79-11706 

ADJUTANT  GENERAL  CENTER.  WASHINGTON.  0.  C. 

Identification  of  unsteady  effects  in  lift  buildup 

pO  t02  N79  15083 

ADMIRALTY  SURFACE  WEAPONS  ESTABLISHMENT, 
PORTSOOWN  (ENGLAND). 

AONiT  An  experimental  information  distribution 
system  p0286  N79-25990 

An  automatic  tracking  system  based  on  the  stationary 
plot  fitter  P01«*  N79-3D465 

ADMIRALTY  SURFACE  WEAPONS  ESTABLISHMENT. 
PORTSMOUTH  (ENQLANOI. 

Radar  track  extraction  systems  pOI 57  N7 7-22304 

Measurements  of  effective  sea  reflectivttv  and  attenuation 
due  to  rein  at  81  GHi  p0153  N79-23306 

Working  with  technology  Distributed  processing 
standards  for  the  eighties  p02E7  N79- 25998 

AO  V  A  NO  SYSTEMS  ENGINEERING.  SAN  DIEGO, 

CAUF 

The  GPS  navigation  met sage  p0064  N80- 10160 

GPStima  pOOSS  NSO-101B2 

ADVISORY  GROUP  FOR  AERONAUTICAL  RESEARCH 
A  NO  DEVELOPMENT.  PARIS  IFRANCS). 

Power  plant  reliability 

(AG ARO-CP-2 1 6]  p0078  N77-331B1 

Structural  Aapacta  of  Active  Controls 
(AGARD  CP-228)  p0097  N77-33206 

ADVISORY  GROUP  FOR  AEROSPACE  RESEARCH 
AND  DEVELOPMENT.  NSUILLY-SUR  GEINE  (PRANCE). 

Aspects  of  electromagnetic  wave  scattering  in  redio 
com  mu  nie  at  ions 

(AGARO- CP- 244)  p0182  N79- 10299 

Manuel  of  document  practices  epplKSMe  to  defence 

aerospace  scientific  and  technical  information,  volume  1 


(AGARO- AG-236-VOL-1) 
Aircraft  icing 
|A0AR0-AR  1271 

Dynamic  Stability  Parameters 
(AGARO-CP  235) 


p028l  N7«- 13*26 
pOOBB  N79  15036 


p0099  N79-150S1 


Piloted  Aircraft  Environment  Simulation  Techniques 


(AGARD-CP  249) 


p0117  N79  15973 


Optimisation  of  pilot  capability  and  avionic  systtm 

(AGAROAR- 118)  p0253  N79  15660 

Optimisation  of  pilot  capability  and  avionic  systam  daeign. 
introduction  p02 53  N79- 18681 

Human  capacities  p0263  N79- 16652 

Systems  design  p0263  N79- 16663 

Pilot  workload  qualification  tor  avionics  design 

p0263  N7B- 16684 


Training  implication* 

The  design  of  air  combat  aircraft 
Ground  attack 
The  Heheoptar 


p0253  N79 -18686 
p0254  N7» -18688 
p0264  N79- 18567 
p0254  N79- 18688 


The  AGARO  propulewn  end  energetics  panel  1962 

(AGARO  AR  1 1 1)  pOOSI  N78  18848 

Active  controls  in  ever  eh  design 
(AGARO  AG  23*)  p0104  M7*  1MM 

Oematronal  tAodathn*  of  th*  **ro*R*e*  Propa*.tron 
Environment,  volume  1  end  2 

(AGARO  CP  23S  VOL  1)  pOIJS  N7B  ISOM 

A  comparison  of  panel  methods  for  subsonic  Bow 
computation 

(AGARO  AG  241)  p0041  N78-200S8 

AGARO  Bight  test  instrumentation  senes  Volume  9 
Aeroelestic  Bight  teet  technique#  and  instrumentation 
(AGARO  AG  180  VOL  9|  pO106  N79-20138 

Structural  fatigue  hendbook  Volume  2  Ceusee  end 
prevention  o!  demega  Chapter  7  Surface  damage 
mechanics 

lAGARD  MAN  10(  p0211  N79-21469 

MMimeter  and  submiNimeter  wave  propagation  and 
circuits 

lAGARO  CP  246)  (*>148  N79  23284 

A  new  component  tor  millimeter  systems  The  held  effect 
transistor  P<>149  N79-23272 

Survival  and  protaction  of  aircrew  m  the  event  of 
accidental  immersion  in  cold  water 
(AGARO  AG  21  111 NG>)  p0242  N79  23661 

Methodology  for  control  of  life  cycle  costs  tor  avionics 
systems 

(AGARD  LS  100)  pOI 97  N79  25407 

Non -destructive  inspection  methods  for  propulsion 
systems  and  components 

(AGARO  IS  103)  p0198  N79-26412 

Techniques  for  data  handling  tactical  systems.  2 
lAGARD  CP  251)  p0285  N79  25*77 

A  it/rmnai  tor  lh*  communtcaifon  oi  locttcal  alphanumeric 
information  p0288  N79  26993 

Stresses  vibrations,  structural  integration  end  engine 
integrity  (including  eeroelesticity  and  fluttar) 
lAGARO  CP  2481  P«)91  N79  27148 

Small  turbines  Experiences  with  disk  ruptures 

p0093  N79  27163 
Guidance  and  control  for  tactical  guided  weapons  with 
emphasis  on  simulation  and  testing 
(AGARO  LS-101J  p0122  N79  27225 

Aeroapece  propegation  media  modelling  end  prediction 
schemes  for  modern  communications  navigation  and 
surveillance  systems 

(AGARD  LS-99)  p0l67  N79  27385 

Technical  •  valuation  report  on  the  52nd  Symposium  of 
the  Propulsion  and  Enargetics  on  Stresses.  Vibrations. 
Structural  I  migration  and  Engine  Integrity  (Including 
Aeroeiaaticity  and  Flutter) 

lAGARD  AR- 1331  p0098  N7» 28181 

The  Guidance  and  control  of  Helicopters  and  V/STOl 
aircraft  at  night  and  m  poor  yisibilrtv 
(AGARO-CP-25II  P0>0«  N7»  301*9 

Stability  and  control 

(AGARD-CP-2901  P0'<»  17*102  It 

Strategies  tor  automatic  track  initiation 
lAGAAO-CP-252)  pO'M  17*30*5* 

Expen  mental  data  base  foi  computer  program  assess 
ment  Report  of  the  Fluid  Dynamics  Penal  Working  Group 

lAGARD  AR  138)  p0042  N79  31159 

Digital  Communications  in  Avionics 
(AGARO-CP  239)  p017l  N7#  31458 

Models  and  Analogues  tor  the  Evaluation  of  Human 
Biodynamic  Response.  Performance  and  Protection 
(AGARO  CP-253)  P<>242  N79  31901 

Contributions  of  pavchophytiotogicel  techniques  to 
aircraft  design  and  other  operational  problems 
(AGARD-AG-244)  p02S4  N79-31941 

Homan  Factors  Aspects  of  Aircraft  Accidents  and 
Incidents 

(AGARD  CP-2MI  [>025«  N7S-31S*2 

Integrity  in  electronic  Bight  control  systems 
(AGAROAR  13»]  POIII  179-33219 

Corrosion  information  m  NATO  nations 
(AGARO  AR- 141)  pOI 30  N79  33304 

Technical  evaluation  report  of  the  Specialists  Meeting 
on  Cberectertaation  of  Low  Cycle  High  Temperature  Fatigue 
by  the  Strainrenge  Partitioning  Method 
(AGARO  AR  130)  P<*13 

Technical  evaluation  report  on  the  Bmd  dynamics  panel 
Symposium  on  High  Angle  of  attack  aerodynamic* 
(AGARO  AR  -t*6|  1)00*2  mo  101*7 

AGARD  two- dimensional  eeroelaetic  configuration* 
(AGARO  AR- 1 66]  P<>070  NSO- 10202 

Manoeuvre  limitations  of  combat  aircraft 
(AGARO  AR166A1  p0070  N80  10203 

Dynamic  characteristics  of  flight  simulator  motion 

JIgARO  AR  144|  P0120  N80  10238 


Techncei  evafcatron  roport  on  the  Prop«4s«on  and 
Energetics  Panel  63rd  Symposium  on  Sato  Rocket  Mcrto* 


(AGARO  AR  161) 


p0124  NSO  10280 


(AGARD  CP  259)  p0 124  NSO  10281 

Use  of  computer  structural  programs  for  the  dynamic 
analysis  of  eetefMe*  structures 

(AGARO  R  880)  P?2 1 3  ,063? 

Human  factors  m  tha  design  and  avMuauon  of  evieuon 

(4GAR0  AG  226)  p02l8  fMO  10638 

Fluid  dynamic  aspects  of  wnd  energy  conversion 
(AGARD  AG  243)  P<W20  NSO  10S83 

Manual  of  documentation  practices  appkcabte  to  defence 
aeroapece  scientific  and  techmcai  mfoimetion  volume  2 
(AGARO  AG  236  VOL  2|  p02S3  NSO  10S81 

Propulsion  end  energetics  penal  working  group  2  on 
aircraft  toe  safety  Volume  1  Executive  summary 
(AGARO  AR  132  VOL  1)  p0048  NSO  12079 

Tha  impact  of  global  poenwnmg  system  on  guidance 
and  controls  system*  design  of  rmtosry  sncrafi  volume  1 
(AGARO  AR  147  VOL  1)  pO067  NSO  12082 

Determination  m  ground  fscMiee  of  aerodynamic  stebWty 
parameters  of  aircraft 

(AGARO  AG  242)  pOI 20  N80  12102 

Advances  m  Guidance  end  Control  Systems  0*mg  Digital 
Technique* 

lAGARD  CP  2721  p0030  N80  14017 

Technical  evaluation  ropon  on  the  28th  Guidance  end 
Control  Panel  Symposium  on  Advance*  m  Guidance  end 
Control  System*  Using  Digital  Techniques 
(AGARO  AR  148)  P<>’  "  NSO  15140 

Low  cost  aircraft  flutter  clearance 
(AGARO  CP  278)  ’  1  NSO  16141 

Aerodynamic  characteristics  Of  control* 
lAGAPO  CP  2621  PO1 12  NSO  »5  »4* 

Sleep  Wakefulness  end  Orcadian  Rhythm 
(AGARD  LS  106|  p02*6  NSO  1 5808 

The  survival  end  protection  of  eqtMpmem  in  the  event 
of  accident  el  immersion  m  coM  water 
lAGARD  AG  2 1 1  FR|  p02«*  N*0  1 7 707 

SpKial  topic,  iO  HF  piopwtfoo 
lAGARD  CP  2«3|  d017»  R»0  1*172 

Avionics  AotMMrty  lu  Tochmqoo,  OOP  Rdotod  D), 

fAGARO  CP  2*1)  p01»*  N*0  11619 

□ompm*  CROCK  in  Aomopoc,  SnuctuKo 
lAGARD  CP  277)  »0213  »»<M»672 

ADVISORY  GROUP  FOR  AARORTAC*  R* MARCH 
AMD  ORVRCORRMMT,  PAMIR  (PMAMCf  I. 

AGARD  lh«m  toot  inotrunKOtotntn  Mnoo  VOFuKO  R 
(jnoor  And  angular  poartron  m„tur«m,nt  pt  aircraft 


lAGARD  AG  190  VOL  *1  p0073  N77  1*152 

Soma  anmnppnn*  proPlomo  in  tha  RPtrat  Aw  Fore, 
lAGARD  R  *53l  p0t»6  N77  1**R2 

Computer  epphcetiona 

(AGARO  AR  100)  p0265  N77  18760 

Aerodynamic  now# 

(AGARD-LS-80)  P0001  N77-18SM 

A  bibliography  of  selected  toeroture  published  between 
1973  end  1976  with  emphesw  on  experimental  studies 
p0002  N77- 19006 
Aircraft  operabonel  experience  end  «t*  imped  on  safety 
end  sunrivebditv 

(AGARD  CP  212)  p0044  N77  19031 

Artihciei  moddKation  of  propagation  media 
(AGARD  CP  1*2)  p0216  N77  19630 

Recent  advance*  m  apace  medicine 
(AGARO  CP  203)  P0222  N77  18731 

Prediction  of  aerodynamic  loading 
(AGARD-CP  20«)  P0002  N77  1*990 

Special  aapacta  of  aviation  occupational  and  environ  men  - 
tat  medicine  _____  _  ___ 

(AGARD  CP  202)  P0223  N77  20735 

Propagation  Limitations  of  Navigation  and  Poamowng 
System* 

(AGARO-CP  20RI  p00*7  N77  22059 

Vanabta  Gaomatry  and  Muttievda  tn*maa 
(AGARD  CP  2061  P007*  H77  22112 

Naw  davrcaa  tKhrtrttuaa  and  ayalam*  m  radar 
lAGARD  CP  197)  P0156  N77  221*1 

Computational  fluid  dynamic* 
lAGARD  LS  Ml  pOIM  M77-22**2 

FractuK  Machantca  Da»r*n  Mathodoto*. 

(AGARO  CP  2211  00206  N77  2256* 

Spacralran  M**trn*  on  Apptdtrc  Fatigua  Ravrpur 
(AGARD-CP  2221  0020R  H77  2256* 

MtcroprocaaaoK  and  !tia«  a*dlicationa 
(AGARO  IS  971  002M  N77  22922 

Ftt*Frt  Ta*t  Tachn^uaa 

(AGARD  CP  2231  00059  N77  2*107 


ADVISORY  GROUP  FOR  AEROSPACE  RESEARCH  AND  DEVELOPMENT.  PARIS 


CORPORA  re  SOURCE  INDEX 


Integrity  m  Mciromc  Night  control  iy«umi 
| AG AIIO  AG  224)  p000«  N7?  26066 

Task  O -anted  Flight  Control  Sy*l*m« 

(AGARO  IS  MJ  pOO® 7  N77  20161 

MtiHTwing  off tctoncy  and  aHecUvsnes *  ol  inhumation 
data  bank* 

(AGARD  R  657)  p027«  N77  2*034 

Method*  ol  tec  hnological  toiec**ting 
(AGARO  H  fl&Bl  p02®4  N7  7  2*041 

A  ttudy  of  ttandardttaiion  method*  to*  digrtai  guidance 
and  control  iyatami 

(AGARO  AR  ®0j  pOO®7  N77  J013* 

Human  (actor*  topic*  in  tophi  emulation  An  annotatad 
Iwbltogrephy 

(AGARO  *  050)  p02S0  H77  307S7 

Una  toady  Airload*  m  Separated  and  Ttanaomc  Flow 
(AGARO  CP  226)  pOOO®  N77  J1073 

The  peycho-pethofogy  ol  the  student  pilot  and  meihco 
paychotopKal  momtonng  in  tha  flying  achool 
[AGARO  AG  22 7j  p024*  N77  317*3 

Spacial  couraa  on  cone  apt*  tor  drag  reduction 
| AGARO  R  654)  p0036  N77  320*1 

La*«>  optcal  maasuramani  mat  hod*  tor  aeroengine 
laaaarch  and  development 

(AGARO  LS  *0)  P0077  N77  32166 

A  tortha*  review  ol  currant  raaaarch  lalatad  to  tha  daaign 
and  oparanon  ol  larpa  wind  tunnalt 
| AGARO  AR  105)  pOl  1 7  N77  32 1  77 

CM  propagation  chaiactenstic*  ol  Surface  Metenaie  and 


[AGARO  R  M2) 

Studwa  on  Wot  Wortload 
(AGARO  CP  217) 

1-104 


Optical  t«b*a*  mtaptatad  optic*  and  thaw  rnttoary 
appheaton* 

|AGAR0  CP  21®)  p027 1  N7*  1*601 

Appiicanona  ol  Miuctuia*  optimisation  to*  strength  and 
aaroalaatic  da*y  requirement* 

(AGARO  R  664)  p0062  N7*  1704* 

Technical  evaluation  report  on  I  ha  Flight  Mechanic*  Perwl 
Sympoaium  on  rotorc'aft  Daaign 

(AGARO  AR  114)  p00«2  N7*  1  7049 

An  introduction  to  tha  problem  ol  dynamic  Structural 
damping 

(AGARO  R  6631  pOOM  N7*  17074 

Inchmeal  avatoanon  raport  on  tha  Aviomes  Panal/ 
Gmdenc*  and  Control  Panal  Joint  Sympoaium  on  Avmmcs/ 
Guidance  and  Control  tor  Ramoiaiy  Pitot  ad  Vahcla* 
tRPV*l 

(AGARO  AR  1 1  3)  pOOM  M7*  17076 

€  Pacta  ol  structural  non  tnaantias  on  air  craft  vibration 
and  torttar 

(AGARD  R  666)  pOOM  N7*  1 7076 

Certification  procadura*  tor  compoerte  struct uraa 
(AGARO  R  6601  p012*  N7*  17163 

Iha  Oaa  and  Abuaa  ol  Social  Drug* 

(AGARO- CP  2 1R  p023S  N7*  1 7*6* 

Fatigua  daaign  ol  fighter*  Guideline*  tor  obtaining  and 
maintaining  adequate  (at^ua  parformanca  of  tactKal 
aircraft 

(AGARO  AG  231)  p00*2  N7f  1*046 

Appheshone  of  non  intrusive  matrumantation  m  fluid  *o«v 


(AGARO  AR  H2| 


(AGARO  CP  206)  pOlSt  N77  32377 

A  critical  compilation  o I  compressible  tuibutom  boundary 


(AGARO  AG  223)  p0117  N77  33220 

Physical  vubterabddy  of  aircraft  dua  to  fluid  dynamic 


(AGARO  AR  106)  pOlM  N77  3347* 

Sumay  of  con*>ute*  aaarstad  writing  and  adding  *ys 

(AGARO  AG  22*]  p0278  N77  34041 

Selected  papar*  on  emrenced  daaign  of  air  vehicle* 
{AGARO  AG  22*|  p0012  N76  10006 

Poaarbrfrtia*  and  goals  tor  tha  futura  SST 
(AIAA  PAPCR  76-264)  pO0 1 2  ff 7*10006 

Review  of  problem*  m  application  of  supartomc  combus 
non  p0012  N78  10007 

A  enfeat  raviaw  of  hataroganaoua  mounp  problem* 

pOOl  2  N7*  10006 
Analysis  of  fkad  dynamics  of  supemomc  combustion 
procaas  controlled  by  mi  ung  pOOl 3  N78  10009 

Effects  of  tonglhwws  hfl  distribution  on  tome  boom  of 
SST  configuration*  p0013  N76-10010 

Practical  —pacts  of  some  boom  probfam* 

(ICAS  PAPER  70  23|  P0013  N7*  10011 

Some  boom  anaty*«  tor  togh-ahifuda  Rigid  at  high  Mach 


lAIAA  PAPER  73  1034)  p0013  N76  10012 

Sette*  meika  tm  pollution  to*  tha  SST 

pOOl 3  N7*  10013 
Tha  )at  engwte  daaign  that  can  drastically  raduca  oxides 
of  mtrogan 

(AiAA  PAPER  74  1*0)  p0013  N7*  10014 

Tha  problam  ol  pollution  tor  tha  SST 
(ICAS  PAPER  74  26|  P0013  N7*  10015 

Sacondary  Row*  m  turbomachma* 

(AGARO  CP  214)  p0060  N76  1 1 063 

Advanced  manufacturing  tachmqua*  m  jommg  of  aar 


(AGARD  LS-BT]  p0163  N76  11361 

Tha  impact  of  hrtur#  davatopmant*  m  communication* 
information  tachnology  and  national  poiicia*  on  tha  work 
of  tha  aaroapaca  information  special  wi 
(AGARO  CP  225|  p027*  N78  1 1*73 

A  catatogua  of  currant  impact  davicaa  A  working  group 
raport 

(AGARO  8  666)  p01*4  N76  1242* 

Tha  prmaplee  of  underwater  aacapa  from  aircraft 
(AGARO  AG  230|  p004*  N76 13032 

Use  of  ganaral  fatigua  data  m  tha  interpretation  of 

ton  scald  fdhgua  taats 

(AGARO  AG  228)  p0207  N7'l  134*1 

AGARO  mda*  of  publications.  1*74  1676 

| AGARO  INDEX  74  7fl|  p0260  N7*  1 3666 

Tachmeal  evaluation  raport  on  tha  46th<6l  Propulsion 
and  Energetic*  Spaoafuts  Mooting  on  Powsi  Plant  RahaM 
tv 

(AGARO  AR-UO)  pOO*3  N78  140*6 

Tachmeal  evaluation  raport  on  tha  46tfMA)  Prpputoion 
and  Enargatm  Panal  Specie!  wt*  Maatmg  on  Sacondary 
Flows  m  turbomachma* 

(AGARO  AR  106) '  p0063  N78  14062 


(AGARO- CP  224)  p0167  N76  M310 

Engines  for  *ma*  propoHar  driven  RPVs.  raped  of 
Sub-Group  A  of  AGARD  Working  Group  on  Propul* ion  and 
Powar  Supplies  tor  unmannad  safuclas.  voluma  1 
(AGARD  AR  101  VOL  1)  p0063  N76  16064 

Corrosion  fatigua  of  aircraft  m atonal* 

(AGARO  R  666)  pOl  30  N76  16260 

Factors  of  safety  Historical  davatopmant.  stata  of  tha 
ad  and  futura  outlook 

IAGARO  R  66!)  p0133  N76-1631 1 

Comparative  study  of  regulation*  on  standard*  of  medical 


NATO  countries 
(AGARO-AG  213<ENGU  p02 36  N76  16666 

Computer  aided  deign  Poasibilitia*  nacaa*itia*  and 


p0266  N76  16720 
p0260  N76  16621 


IAGAR0-R  666)  p0235  N76  26763 

Color  vnon  in  aviation  p0236  N76  26764 

Vision  at  low  tummence  levels  in  aviation 

p0236  N76- 267*6 

Glare  and  rta  adverse  consequence*  m  aviahon 

,  p0236  N76  267*6 

Depth  non  in  aviation  p023*  N76-26797 

Visual  problam*  rawed  by  low  altitude  high  speed  Right 
p029*  N76  26766 
Tha  contribution  of  Mactrophysiotogy 

p0236  N76-267M 
i  of  Rymg  personnel  Anatomical 
p0236  N76  26600 
pO230  N76  26601 


p0236  N76  26602 
New  aspect*  of  barotrauma  in  Oil 

p0236  N76  26603 
Note  pathology  of  Rymg  parsormal  p0236  N76  26604 


Practical  pioMam*  rawed  by  Oto  <hmo  laryngology 
standard*  p0236  N76  26606 

Fighter  awcraR  deign 

(AGARO  CP  241 1  p0066  N 76  3006* 

Comdarationa  on  wmg  Mora*  Ruciar  Asymmetry  flutter 

|  AGARD  R  M6|  pOOM  N7*  31 12* 

Impact  of  charge  coupled  dawcaa  and  Surface  Ac ouM* 
Wave  Davca*  on  Signal  Processing  and  imagery  <n 


|AGAR0-CP  230|  P0133  N7*  3127* 

matabdity  transition  to  turbulence  and  predict abwty 
IAGAR0  AG  23*)  p01*2  N76  31401 

An  introduciion  to  turbulence  m  gaophyim  and  at  sea 

P0221  W76  31*61 


|AGAR0  AG  232) 


p01*0  N76  1*374 

workload 

IAGAR0  AG  233)  p0261  N76  1*770 

Rotorcrsft  Design 

(AGARO  CP  233)  p00*3  N7*  1*126 

Application*  of  Remote  Sensing  to  Ocean  Survo banco 
(AGARD  LS  *6|  p02 16  N76  1*6*7 

Appbcationa  of  AiKsncaa  m  Navigation  to  Guulanca  and 
Control 

(AGARD  CP  220|  p0060  N76-2 107 1 

High  temperature  problam*  m  gas  turbma  angina* 
(AGARO  CP  22*)  p0063  N76  21 1 1* 

Cobalt  base  aNoys  tor  hot  corrosion  protective  coating* 
pOOM  N7*  21142 

Unsteady  aerodynamics 

(AGARO  CP  227)  p003«  N76  22033 

Technical  evaluation  report  on  tha  mufti  penel  sympoaium 
on  hghtar  *ircr*ft  daaign 

(AGARO  AR  lit)  p00*5  N7*  22063 

Aerodynamics  of  case  ad— 

(AGARO-AG  220)  pOOM  N76  221 1 1 

Tha  application  of  ineipenarv*  mimcomputor*  to  inform* 

(AGARO  LS  *21  P0260  N76-22M7 

Recant  Advances  in  Radio  and  Optical  propagation  tor 
modem  communication*  navigation  and  detection  ay* 

[AGARD  LS  93)  p0161  N76  23316 

Gmdanca  end  oamtol  design  considarations  to<  Vow 
Altitude  and  Terminal  Area  Flight 

| AGARO- CP-  2*0)  p0014  N7 6  2 6049 

Parformanca  Prathction  Method* 

(AGARO  CP  242|  p0017  N76  26074 

Technical  avatoanon  report  of  me  Specialists  Masting 
on  Unatoady  Airload*  in  Separated  and  Tranaomc  Flow 
(AGARO  AR  106)  p0040  N76  26116 

Comments  on  tha  state  of  the  art  of  tranaomc  unsteady 
aerodynamic*  p0040  N76-261 16 

Strap  Down  Inartwl  syMams 

(AGARO  LS  66)  p0062  N76  26124 

Non- dost ruct*v*  inspection  relationships  to  awcrsfl  daaign 


[AGARD  CP  216|  p026 1  N76  3 1 746 

Tachmeal  avatoanon  report  on  the  Fluid  Dynamic*  Panel 
Symposium  on  Predwtion  of  Aerodynamic  Loading 
(AGARD -AR  126)  p00«1  N76  32074 

Tachmeal  evatoshon  report  on  the  61et<6)  PCP  Special 
«t*  Maatmg  of  (ha  Prop ul* on  and  Energetics  Panal  on 
Seal  Tachnology  m  Gas  Turbma  angmas 
(AGARO  AR  123)  pOOM  N76-32 104 

Tachmeal  evaluation  report  on  tha  61m  (A!  Specialists 
Maatmg  ol  the  Propulsion  and  Enargabcs  Panel  on  icmg 
Teetmg  tor  Aircraft  Engine* 

(AGARD  AR  124)  pOOM  N76  32106 

lemg  tsotmg  tor  aircraft  angina* 

(AGARO  CP  236)  p0020  N76  10002 

Oiaractamatwn  of  tow  cycle  high  temperature  fatigue 
by  ih*  Mremrenge  parMionmg  method 
(AGARO  CP  243)  pO207  N76  1 047 7 

Seal  Technology  m  Gas  Turbma  Engmas 
(AGARO  CP  237]  pOOM  N76- 1 1 066 

Prospective  Modems  Opportunism*  m  Aerospace  Made 
me 

IAGARO  CP  231)  p0237  N76-1 1662 

Specific  Findings  m  Cerdmtogy  and  Pulmonary  Function 
with  Special  Emphaaw  on  Aaaaa*mam  entana  for  Ftymg 
(AGARO  CP  232)  p0236  N76-1 1706 

Tachmeal  evaluation  report  on  the  Ftoto  Dynamic*  Panel 
Sympoaium  on  Unsteady  Aerodynamic* 

(AGARD -AR  126)  p0041  N79  12026 

Tachmeal  evaluation  report  on  tha  Special wti  Msatirq 
of  tha  FhgM  Machamc*  Panel  on  Pdoted  Aircraft  Environ 
merit  Simulation  Tachmqua* 

(AGARO  AR  126|  pOOM  N76  12060 

Suggs  Mad  data  alamant*  for  recordmg  on-gomg  laaaarch 
and  davatopmant  effort*  A  managsmsnt  information 


(AGARO  R  666)  p0277  N79  12647 

Aircraft  Engma  Future  Fusts  and  Energy  Conservation 
(AGAR0-LS  96)  pOlSl  N76-13162 


(AGARO  CP  266)  p0226  N7f.  16606 

Evaluation  of  a>rc raw  tongue  during  opsrsoonei  haiicnptar 
flight  nuaaion  p0227  N76  1*622 

Tha  Impact  of  Integrated  Gutoanca  and  Control  T school 
ogy  on  Weapons  Systom*  Design 
(AGARO-CP  267)  p0021  N76-20006 

Unsteady  vwcou*  Ihm  airfof  theory 
lAGARD  R-071)  p0041  N7»  20067 

Guida  to  m-lhghi  thrust  moaauramont  of  turtioiau  and 


(AGARO  CP  234)  pOIM  N76  26460 

Tachmeal  evaluation  report  on  the  24th  Gwdanca  and 
Control  Panel  tachmeal  meeting  Sympoaium  on  Appbca- 
twna  of  Adv*nca*  m  Navigation  to  Guidanc*  and  Control 
(AGARO  AR11S)  p0063  N76-27106 

Technical  evaluation  report  on  tha  50th  Maatmg  of  the 
Propulsion  and  Energetic*  Panel  A  Symposium  on  High 
Tamporstur*  Probfam*  m  Gat  Turbma  Engmas 
(AGARO  AR  116)  pOOM  N76  27136 

Technical  evaluation  report  of  tha  fluid  dynamics  penal 
Symposium  on  Laminar  Turbulent  Transition 
[AGARO  AR- 122]  p0160  N76  27362 

Combat  damage  tolerance  and  repair  of  aircraft  struc 
turas 

(AGARO  R  6*7)  pOOM  N76-260M 

Three  Dimensional  and  Unsteady  Separation  at  High 
Reynolds  Number* 

(AGARD  LS-64)  p0161  N76-26367 


(AGARD  AG  237)  p0061  N76-20127 

Fundamentals  of  thrust  measurement  m  Right 

P0061  N76-20126 

Propulsion  system  thrust  and  drag  book-keeping 

pOOSI  N76-20126 

Thrust  asprsssion*.  methodology,  and  options 

P0061  N76-20I30 
Error  ssaassmsiti  and  com  Id  p0061  H7*-2013l 

Instrumentation  p0061  N76-20132 

(unitor  and  anatysw  tachmqua  tor  Rutter  taats 

(AGARO  R  *72)  p0106  N70-2O137 

Tachmeal  evaluation  report  on  tha  Flight  Mechanics  Panel 
Sympoaium  on  SuMity  and  Conttol 
(AGARO  AR  134|  p0106  N76-20136 

Fracture  Machamc*  Oasign  SAathodotogy 
(AGARO  LS  *7)  p0206  N7*  20406 

Satoction  of  structural  anafysw  computer  programs 
lAGAROR-670)  p021 1  N76-20421 

Technical  evaluation  report  on  the  Aaroapaca  Medical 
Panel  London  Spactaliat*  Mooting.  Fait  1677 
(AGARD  AR  131)  p024t  N76-20726 

Computer  Aid  in  tha  Production  Oasign  Office 
(AGARO  CP  280)  p02M  N7*  20760 

Information  and  Industry 

(AGARO-CP  246)  p0261  N7*  20612 

Transferring  technology  to  industry  through  information 
p0263  N76-2062* 

High  sngls  of  attack  aerodynamics 
[AGARO-CP- 247|  p0024  N79-216M 


(AGARO  LS  M)  p0041  N7*  23060 

Hskcoptsr  tobgu*  A  rwnaw  of  cut  tent  rsquwsmsm* 
and  subatamwtion  procedures 

(AGARO  R  *74)  pOOM  N7» -23074 

Advanced  fabrication  process** 

(AGARO  CP  2*6)  pOM6  N76-23236 


(AGARO  LS  102)  p02fl  N79  2344* 

Technical  evaluation  report  on  the  27th  Gurdence  and 
Control  Panel  Symposium  on  the  V/8TOL  Awe reh  at  Night 


p0063  N7S  23646 


(AGARD  AR  M2) 


CORPORA  n  SOURCE  INDEX 

T«ch rue evaluation  '•port  on  the  26th  guidance  *nd 
control  panel  ivfflBOnum  on  the  impact  ot  miegreied 
9***d*nc*  and  control  technology  on  weapon*  lytlimi 

JAGARO  AR  140)  p0070  N79-239S7 

Techrucal  evaluation  -•port  on  the  Fluid  Dynamic*  Pan* 
Symposium  on  Dynamic  Stability  parameter* 

(AGARO  Afl  I37|  p0t06  N79  23»8l 

HttMrch  and  development  activities  m  Italy  in  the  field 
ot  aeroepeca  atructu/M  and  materials 
lAGARD  R  675]  p0>53  N79-24202 

Processing  ot  airboma  reconnaissance  data  tor  in  flight 
d*pl»y  and  n««r  raal-tima  transmission 
(AGARO  AR  1 3S(  p0073  N79  24993 

Technical  evaluation  raport  on  the  25th  Gurdanca  and 
Control  Panat  Sympoaium  on  guidance  and  Control  Oaaign 
Con*»0*iatior*a  to,  low  Ahrtuda  and  Terminal  Ar«a  Flight 
(AGARO  AR  129|  p0>06  N?9  25037 

Principles  «nd  operational  aapacti  ot  pr*cra»on  portion 
determination  systems 

(AGARO  AG  245)  p0054  N80  10154 

Racant  ahincn  >»  Aeronaut**  anti  s fist*  Madteme 
(AGARO  CP  265)  p0233  NSO  I467f 

Problem.  raiatad  to  madical  enter*  tor  the  aataction  ol 
rmhtary  navigation  personnel  p0233  N60  14679 

Maintenance  of  an  oparationa  while  under  attack  with 
chemical  agents 

lAGARD  CP  264  SUPPLJ  p02S6  N60  >4726 

Survey  of  method*  to  asses*  workload 
| AGARO- AG  2461  p0257  NfO  14739 

Special  Course  on  Aroustic  Wav*  Propagation 
(AGARO  R  6#6|  p0266  NfO  14659 

Propulsion  and  energetics  panel  Working  Group  1 >  on 
ewcreA  hr#  safety  Volume  2  Mam  report 
lAGARD  AR  132  VOL  2(  p0046  NfO  19047 

Dynamic  Environmental  Qualification  Techniques 

(AGARO  R  662)  p0070  NfO  19090 

Parameter  identification 

lAGA*D  LS  104/  pOCIO  NfO  19 094 

Toward  new  transonic  wmdtunoa*s 
(AGARO  AG  240)  pOI  20  N60  19137 

Terrain  profs#*  and  contours  m  aleci re magnatic  wavs 
propagation 

(AGARO  CP  269)  p0175  NfO  19345 

Modeling  and  Simulation  of  Avionics  Systems  and 
Command  Control  end  Commumcationa  systems 
lAGARD  CP  266|  p0260  N60  19609 

Guidance  and  control  daaign  consideration*  tor  low 
altitude  and  terminal  area  flight  lU) 

(AGARO  CP  240  SUPPU  p0033  *6072047 

nw  impact  of  integrated  guidance  and  con  trot  technology 
on  weapons  systems  design  I  Li) 

(AGARO  CP  257  SUPPL)  p0034  X60  72046 

Dreg  and  other  aerodynamic  affect*  of  external  stores 

(U) 

(AC  4RD  A  A  J  071  p004J  *60  72049 

A'** raft  operational  experience  and  its  impact  on  safety 
and  *un/ivat»hty  IU) 

(AGARO  CP  212  SUPPL)  p0046  X60  72055  * 

Use  of  precision  positioning  systems  by  NATO  volume 

2  IU) 

[AGARO  AR  U  VOL  21  p005l  X»0  72055 

UM  of  precision  postponing  system*  by  NATO  vofuma 

3  IU) 

(AGARD  AR  66  VOL  3)  p0056  X60  72057 

Avionic*/ guidance  and  control  for  remotely  piloted 
vahtclae  IU) 

(AGARO  CP  2 1 3|  p0072  X80  72062 

interception  of  Mach  3  aircraft  by  fighters  volume  1 

IU> 

(4GARD  AR  102  VOL  1(  p0072  X60  72063 

interception  of  Mach  3  aircraft  by  fighters  volume  2 


Technique*  tor  suppression  of  radon  associated  with 
SAMs  mam  report  and  appandttee  vofuma  2  IU) 
(AGARO  AR  91  VOL  2)  pOI 65  X60  72 1 74 

Communications  with  low  flying  aircraft  beyond  the 
horuon  IU) 

(AGARO  AR  117)  p0l$5  X90  72176 

Comn>umcet-<.>n»  devices  supporting  air  warfare  With 


AIR  FORCE  FUOHT  TEST  CENTER.  EDWARDS  AFR.  CAUF. 

ol  .Mon  OOOOCWIM  AJRORRACO  MCDICAL  MV  AIROMACI  MfMC At 

»  •*»»  1  “  MNAICR  UM.  tMKTHI.  WMSHT  RATTtMOa 


Occuooivwol  nuoxlo  ol  m*Mt  opofouva  aMi  xacal 
regard  to  the  hydraiina  proponent*  p0224  N77  20744 
{valuation  of  cardiac  neb  and  subject  raaponse  to 
amafcoraiiva  aftortt  p0241  N79  1 1723 


reduced  suscaptibiiily  to  jamming  intercept  and  location  **yP*C6  MCDICAL  RBMARCH  LAM . 


datarminanon  aaacutiva  summary  vofuma  1  (U) 

(AGARO  AR  120  VOL  t)  p01l»  X60  72176 

Suppraaeron  cl  detect >un  and  guidance  tystami  other 
than  radar  asaocratad  with  SAM*  and  guided  bomb* 
executive  summary  volume  1  IU) 

[AGARO  AR  121  VOL  1 1  p0166  X60  72 1  77 

Advanced  tachnotogy  to  -ounter  the  krw  ettrtuda  threat 
other  than  airciaft  mount ao  adar  volume  2  IU) 

(*a*R0  AR  103  VOL  21  p02U  *»0  723J5 

Advanced  tachnotogy  to  counter  the  tow  attitude  threat 
other  than  aircraft  mountad  radar  volume  1  (U) 

[AGARO  AR  103  VOL  !|  p02U  AtO  72331! 

Project  2000  overview  IU) 

lAGARD  AR  160)  p0268  X60  72337 

Attack  of  Surface  target*,  volume  1  <u> 

(AGARO  AR  16  f  VOL  ff  p0266  X60  72336 

Defence  agamsi  m«e«tot  volume  1  (U) 


(AGARO  AR  162  VOL  1) 


WM6MT  PATT6RAON  AM.  OHIO 

Phyt.ntogical  and  paychotogrcai  factor*  m  aircraft  opars 
tton*  An  overview  P0046  N77  19063 

PradKtion  of  whole  body  response  to  impact  forces  w 
flight  environments  p0242  N79  31902 

Correlation  of  machanram  of  extram* y  rrgury  and  parody 
narmc  factors  m  ejections  from  F  -4  aircraft 

p 0242  N79  31904 
Application  of  btodynemic  models  to  the  anotysr*  of  F  1 9 
canopy  budstrike  p024J  N79  3101 1 

Tha  validation  of  bmdynamc  modafs 

P0244  N79  31914 
Unsteady  state  response  of  tha  vascular  system  to 
tranaram  and  sustained  aaroapace  acceleration  profUes 

P0244  N79  31917 
Tha  application  of  control  theory  to  the  investigation  of 
»off  motion  effects  on  human  operator  performance 

P0246  N79  31931 


Detection  location  and  recognition  of  ground  targets 
PO257  N60- 14739  volum#  l  IU) 

•ropagation  (AGARD  AR  163  VOL  1)  p0269  X60  72340 

p0266  N60  14656  Maintenance  of  an  operations  while  under  attack  with 

artung  Group  1 1  on  chemical  agents  IU) 

•port  lAGARO-CR  264)  p0269  X60  72341 

P0046  NfO  19047  ABO  Tf  UPUM6IN.  ULM  (IfWKCT  OiRMARfYI 

n  Techniques  A  high  power  pm  (hoda  phaaa  shift er  m  X  bmd  wevsou 

p0070  NfO  19090  p0165  N77  22352 

_  Mot  •to ract or  and  data  proceeding  aquipmant  tor  a  mobile 

qOOIO  NfO  19094  high  resolution  3D  pencil-beam  radar  p0167  N77  22365 

nimnNEfittrn  An  ampmc^  moM  for  average  scettanng  croae  sacton 

pO120  N60  19137  computation*  fo,  land  and  *M  surface* 
id ro magnetic  wavs  pOI 60  N77  32363 

nn  t  7*  usa  ,gi..  Design  and  performance  of  SAW  resonators  and  resonat 

rJ.  «  «■  _ _  ^  _  po>» »» 

na  systems  A  CCD  "'•"wry  chip  for  radar  image  processing 

o02A0  NflO-IMM  p0136  N78  31)07 

•deration*  tor  tow  Model  simulation  of  target  characteristics  and  engage 

ment  situations  employing  millimeter  wavs  radar  systems 
□0033  X80  72047  pO140  N79  23269 

icL„d,^naom  ”“11"  •*>  S**""'*1'"  »'  00  GH.  horn 

p0149  N79  23271 

-0034  xao  7204*  Advance*  in  mm  wave  components  end  systems 

tot  external  stenes  „  pOI  50  N79  23260 

Development  of  a  5  watt  travelling  wave  tube  tor  60 

pOQ43  *60  72049  GM*  pOI 52  N79  23298 

ttimow  on  safety  ^'^Ouclion  to  software  refiabifrty  A  key  iaauo  of 

v  computing  systems  reliability  p0202  NfO  19547 


p0269  X60  72339  A*  ROM  ATI  All  UtfMtt  DC  TOULOU66  (FAAf*CC| 


DOOM  >K  72055  """"J*  ***" 


Review  of  acoustic  fatigua  activities  in  Italy 

p0206  N77  22570 

Tail  response  to  propeller  flow  on  •  transport  airplane 
pOOII  N7 7  31062 
NDI  techniques  m  aerospace  p0195  N78-26461 


FUghi  controls  tor  the  COffCOROE  pOOOf  N77  25076 

AIR  FORC6  ACADCMV.  COLO 

Dynamic  loadrg  on  an  airtod  due  to  •  growing  separated 
'•iW  pO006  N77  20016 

AIR  90RC6  ACRO  RROROUMMl  LA6  . 
WRIONT-RATTIRRON  All,  OHIO. 

flofanhal  improve  meres  in  engme  performance  usmg  a 
vanebfa  gMmetry  turtwne  p0077  N77  22141 

integrated  propulsion  control  *ystam  tor  hghtar  aircraft 
p0077  N77  22144 
A  procedure  tor  predicting  the  14a  of  turbine  angina 
components  p007f  N77-33192 

Undemanding  turbine  secondary  flow 

p0062  N76  11097 

Low  frequency  combustion  meiaMrty  m  augment ors 

pOOM  N76  21136 

Advance  not  he  tachnotogy  p0067  N76  301 1 1 

Factors  assoc wt ad  with  rub  lotoranta  of  compreasor  tip 
P0060N7*  11069 

AIR  FORCf  ARMAMINT  LAI..  KflliR  AFI  FLA. 

Store  separation  p0042  N  79  23058 

AIR  FORCf  AVIONICS  LA6..  1WRI0HT  RATTIRRON 
AFR.  OHIO 

The  real-time  tactical  reconnawaanca  data  handling 
or««am  ,,02*5  N 7 6- 25981 

Tactical  missile  pertoimence  requirements  A  methodol¬ 
ogy  tor  development  pOl22  N79-27226 

New  methods  in  tha  terminal  guidance  and  control  of 
tactical  missiles  pOl22  N79  27228 

Airborne  maesuiemants  of  elect rom agnatic  wave 
-•flections  from  land  and  sea  water  p0177  N60- 19365 
Avionic*  evaluation  program  Simulation  models  tor  the 
effectiveness  analysis  of  avionics  p0264  N80  1 9636 

A  simulation  support  *ystem  the  development  tool  tor 
avtonic  systems  end  utosystem*  p0264  N60- 1 9840 
AIR  FORCf  FURMT  DYNAMIC®  LA6  . 


Aantafia  Point  of  view  and  objectives  on  computei  aided  YfRIRMT-FATflRROR  AFR.  ONfO- 


lAGARD  AR  102  VOL  2|  p0072  X60  72064 

Fighter  aircraft  design  (Ol 

|  AG  Aft  DCF>  241  SUPPL)  p0072  XtO  72066 

Manoauvre  limitations  of  combe*  aircraft  IU) 

(AGARD  AR155B)  p0072  X60- 72066 

Ae»o  angina  datanoration  m  air  force  saryica  IU) 
(AGARO  AR  104)  pOOM  XtO  72091 

Aaro  engme  deterioration  >n  air  foica  sarvico  (lit 
(AGARO  AR  l041Fft)(  pOOM  X90  72092 

Propulsion  and  power  tupptws  fpi  unmanned  vahtcto*. 

small  RFVs  powered  by  turbojet  or  turbofan.  vofuma  2 

tut 

(AGARD  AR-  >01  VOL  2)  pOOM  X»0  72093 

Propufston  and  power  supplies  for  unmanned  vehicle* 
small  RFVs  powered  by  turbojet  or  turbofan.  volume  2 
(U) 

(AGARD  AR  101  (FRI  VOL  2)  pOOM  X60-72094 

Propulsion  system*  for  fafca  target*,  volume  3  <UJ 
(AGARD  Afl  10)  VOL -3)  pOOM  X80  72095 

Report  of  working  grcxai  00  on  proputson  and  power 
supply  of  unmannad  vehicle*,  volume  4  (Uj 
(AGARD  AR  101  VOL  4)  pOOM  XiO  72096 


<J**49n  P0267  N79  20766 

A  survey  of  recant  high  angle  of  attack,  wind  tunnal 
taatmg  at  Aemaita  p0030  N79  22034 

Gust  allaviatoi  faatibility  study  tor  G91Y 

P0109  N79  30230 

AC  RON  A  UTICA  MACCMI  *.  F.  A..  VARK6C  (ITALY). 

Comparanva  axpanmental  obaanrations  and  theoretical 
*na*V»«  of  the  propagation  of  fatigue  crack* 

P02O6  NT  7  22560 

ACRONAUTICAL  RBSCARCH  IN6T  Of  6WIOCN, 

MOMMA. 

Pressure  distribution*  for  a  *wapt  wmg  body  configuration 
obtained  from  coupling  transonic  potential  flow  calculations 
*nd  boundary  foyer  calculations  p0004  N7 7  20006 
Crack  detection  in  bolted  joints  p0l96  N71  26473 
ACRONAUTICAL  6YfTf Mf  OfV  . 

WRfOMT  FATTf  R60N  AFR.  OHIO. 

Development  flight  teat  technique*  for  digital  multimoda 
flight  control  systems  p0059  N77  24113 

Tima-dnnston  muHplaxad  data  bus  integration  tachm- 
P0006N77  26071 

F  16  flight  control  system  devatopmant 

P0006  N77-2S074 

Engine  structural  mtagnty  program  (ENSIP) 

p007f  N77  33162 
Assuring  combat  pilot  effectiveness  p0066  N76-30101 
Oynamic  charactanstic*  of  fhght  simulator  motion 
»V»J4"N  pO1 19  N79- 15993 

Precision  location  stnka  system  near- real-time  C  to  tha 
3rd  power  I  tor  tha  tactical  battfoffotd  p02S7  N79  26004 
Application  of  MIL- STD -8 IOC  dynamic  requirements  to 
USAF  avionic*  procurements  p0070  N60- 19091 


Tha  guidance  and  control  of  helicopter*  and  V/STOL  AC  ROM  ACC  CORF..  tL  MG  UNDO,  CAUF. 


aircraft  at  mght  and  m  poor  visibility  (Ul 
(AGARD-CF  266  SUPPU  p0116  X60  72103 

Advance*  m  gurdanca  and  control  system*  using  dgnu 
tachnujua*  (U) 

{AGARD  CP  272  SUPPU  pO1 16  X60  72104 

Misaito  system  flight  mochamca  (U) 

(AGARO  CP  270)  p0122  X80  72116 

Mraaito  syetem  flight  mochamcs  (U) 

(AGARD-CP  270  SUPPL)  pOT22  X80  721 1 7 

Techmqua*  for  suppraawon  of  radars  asaocratad  with 
SAMs,  executive  summary,  volume  i  <u) 

(AGARO  AR-il  VOL  1|  p0>86  X60-72172 

Artificial  Modification  of  Propagation  Madia  (Ul 
(AGARO  CP  192  SUPPL)  pOI 86  X§0  72173 


lomohaoc  affaets  *n  NAVSTAR  GPS 


P0047  N77  22069  CAUF 
Solid  propalfont  specific  impufse  prediction  eii. 


Review  of  acoustic  fatigue  activities  m  tha  USA 

p0206  N77  22571 
Obiactivo*  for  the  design  of  improved  actuation  sys 
’•"*  pOOOf  N77-25073 

A  bnaf  overview  of  transonic  flutter  problems 

pOOII  N77  31064 
Consistency  in  aircraft  structural  and  flight  control 
ar*‘V*r<  pOOM  N77-33213 

A  resume  of  AGARD  SMP  mooting  on  transonic  unsteady 
aerodynamics  pOOSO  N7 6  2 2063 

Terrain  following  criteria  The  need  for  a  cannon 
pO0 15  N76  29060 

Performance  methods  for  aircraft  and  missiles 

X>0017  N76-26076 

Transomc  unsteady  aaroelastic  phenomena 

P0040  N76-20117 
Supercruiser  fighter  analysis  p0067  N70  3O1O7 

Aerodynamic  interactions  on  the  Fighttr  CCV  test 
•‘*«aft  pOtoi  N79- 15070 

Preliminary  feawbility  assessment  of  Multi- function 
Inertial  Reference  Assembly  (MIRA)  p0023  N79  20017 

Oatign  considerations  for  impfomtnting  intagratad 
mrawon -tarlorad  flight  control  modM  p0023  N79  20022 
Dwgn  considerations  for  ratiabla  F6W  flight  control 

pOIOfl  N79-30231 

Dawyn  guidance  from  fightar  CCV  flight  evaluations 

pO1 10  N79  30235 

A  flight  control  system  using  tha  0A1S  architecture 

pOOSO  NfO  14019 
Integration  of  flight  and  hr*  control  p0033  NfO- 14043 
AFFDL  experience  in  active  control  technology 

p0114  N60-1S159 

AM  FORCf  FUGH T  TffT  CfNTtR.  COWfARDI  AFR. 


P0124  N60  10260 

AKRORFACC  CORF..  LOS  ANRKLK6.  CAUF. 

Numenca)  investigation  of  nonlinear  wave  mterection  in 
a  two  dimensional  boundary  iayar  p0l«7  N78  14320 
Optical  phasa  and  scintiUation  at  AMOS  Comparison 
between  observation  and  prediction  p0144  N79  16137 
Advanced  technology  tor  the  millimeter  and  submillimaier 
wtv*  'fton  pOI 60  N79  23283 

Phase  2  GPS  receiver  design  phdosophy 

P0065  NfO  10171 
A  generalized  solid  motor  development  test  approach 
with  application  to  IUS  p0>26  N60  10314 


Flight  control  system  structural  resonance  and  limit  cycle 
p0069  N77-24106 
A  mission  onentad  flight  teat  technique  tor  identifying 
aircraft  and  flight  control  system  transfer  functions 

90090  HI  7-24 120 
Overel)  aircraft  systems  evaluation  pOOSO  N77  -24121 
Dn  automated  flight  teat  data  ayetem 

p0061  N77-24132 
6-1  tarrsm-toflowing  devatopmant  pOOlB  N76-20O61 
Au  Fore*  Fti^it  Teat  Center  experience  in  tha  idantiftca 
tion  Of  stability  and  control  parameter*  from  dynamic  flight 
test  maneuvers  pOIOI  N7 9  1 5074 


1-106 


AIR  FORCE  GEOPHYSICS  LAS..  HANSCOM  AFS.  MASS. 


CORPORA  re  SOURCt  INDiX 


AM  roues  AiOFHVStCS  LAS  .  MA WACOM  AT  A. 
MAAA 

ionospheric  urn#  delay  correction*  fo»  advanced  satellite 
ranging  systems  p0047  *77  22071 

Ionospheric  range  error  correction  to  piscwion  radar 
systems  by  adaptive  probmg  of  rhe  propagation  medium 
p0047  *77  22074 
LORA*  C  D  c oor (koala  prediction  dependence  on  ground 
electrical  propertiee  p004A  *77  22001 

Introduction  to  radio  wave  propagation  effect*  on 
•ytteme  pOl02  N70  23322 

ionospheric  effect*  on  satellite  navigation  and  air  traffic 
control  system*  pOl02  N70  23326 

Ionospheric  scintillations  An  introduction 

pOl02  N70  23320 
The  evolution  of  acanermg  equatorial  F  region  rrragula" 
tie*  end  resultant  effect*  on  trans  ionospheric  radio 
wave*  pOl  03  N79  10307 

Equatorial  and  high  latitude  empirical  mode**  of  scintilla 
lion  levels  p0l4l  N79  1|i 14 

Atmospheric  optical  transmission  modelling  and  predtc 
non  scheme*  p0l43  *79  18127 

Modelling  of  the  visible/ infrared  propagation  environ 

mant  pOl07  *79  27308 

New  insight  into  ionospheric  irregularities  and  associated 
VHF/UMF  scintillations  pOl73  N79  31477 

Characteristics  of  the  high  latitude  ionosphere  produced 
by  auroral  particle  prectpiletion  pOl01  *00  10309 

AM  FORC6  QLOAAL  WEATHER  CCNTAAL  OFFUT7 
AF1.  MAMA  AAA. 

User  requirements  of  aeroepecs  propagation  environment 
modelling  and  forecasting  pC130  *79  10090 

AM  FOACf  HU  MAM  RI0OURCC6  LAA  . 

W9MNT  PATTERSON  AFA.  OHIO 

Motion  and  force  cuing  requirements  and  techniques  for 
advanced  tactical  aircraft  simulation  pOi  19  N79- 16991 

AM  FOWC0  IMAFff  enow  A  WO  SAFETY  CENTER, 
NORTON  AFA.  CAUF 

USAF  accidant  prevention  program  p0044  N77- 19033 
Three  decades  of  USAF  efforts  to  reduce  human  error 
accidents  1947  1977  p0264  N79  31043 

AM  FOR  Cl  I  WAT  OF  AVIATIOM  MCOfCIWC 
FUCRATVWFiLOAAUCR  (WEST  GERMANY) 

Experimental  investigations  on  motion  sickness  suscep 
hbtMy  P0222  N77  19734 

Spec*  mission  training  A  necassary  element  in  planning 

and  naming  for  Shuttle  Spec  slab  Missions 

P0222  *77  10735 
Ophthalmologic ai  requirements  for  Specelab  astronaut 
scientist*  P0223  N77  19739 

AM  FORC0  I  WAT  OF  Tf  CM..  WHtONT  FATTYRSON 
AFA.  OHIO 

Interaction  of  antenna  arrays  and  modems  in  tactical 
links  PO280  N79  25908 

Markovienevs<l*b*lrfy  model  for  a  network  of  commumce 
ting  computers  p0 1 99  *00- 19525 

AM  FOWCI  LOGISTICS  COMM  A  WO. 

WRIGHT  FATTtRAOW  AFA.  OHIO 

Preliminary  results  of  USAF  experience  with  engine 
monitoring  and  diagnostics  pOOAO  *77-33199 

AM  FOWCC  MATCRIALA  LAA..  WAIOMT  PATTERSON 
AFA.  OHIO. 

The  economic  implications  of  NOE  Opportunities  and 
payoff  P0195  *70  20463 

An  analysis  of  the  low  cycle  fatigue  bshamor  of  the 
superaUoy  Rene  95  by  strainrenge  partitioning 

P0209  *79  10409 
High  resolution  ultrasonic  nondestructive  testing  of 
complex  geometry  components  p0198  N  79  25416 

Viscoelastic  damping  in  USAF  applications 

p02 14  *60  10502 

AM  FOACt  MEDICAL  CENTER.  WAIQHT-FATT1AAOW 
AFA.  OHIO. 

Prospacnva  medicine  opportunities  >n  eerospaca  medic 
•na  P0242  *79  20730 

AM  FOACS  ROCHET  FROPULAIOW  LAA  .  EOWAAOA 
AFA.  CAUF. 

The  use  of  ttandardued  test  motors  and  laboratory  toots 
m  the  development  of  missile  propulsion  technology 

P0128  NSO  10315 

AM  FORCE  SYSTEMS  COMMAWO. 

WAIOMT  PATTERSON  AFA.  OHIO. 

Damage  tolerance  and  durability  assessments  of  United 

States  Air  Force  aircraft  pO2O0  N77  22587 

The  development  of  fatigue/crack  growth  analysis  loading 
spectra  pOO02  N7B  10040 

Approaches  to  CW  agent  area  detection  systems  for 
airfields  p02S6  *60  14733 

Philosophy  of  protection  of  US  aircrews  against  chemical 
warfare  agents  p0256  *00  14734 

US  aircrew  chemical  defense  assemblies 

p0256  *00  14730 
integration  of  protection  against  chemical  warfare  agents 
wifh  aircrew  personal  equipment  p0267  N0O- 14730 
Workload  assessment  methodology  development 

PO2S0  *60  14747 

AMOOAWE  IWATAUMEWTA  LAA..  MELVILLE.  W.  V. 

Advanced  devices  and  components  for  the  millimeter 
and  submiMimeter  systems  pOlSO  *79  23284 

AMS  tf  ARCH  MFO.  CO..  F  HOE  MIX,  ARIZ. 

Three  dimensional  finite  element  techniques  for  gas 
turbine  blade  irfe  prediction  p0093  N79-27150 

AIXMARAf  ILLS  A  UWtV  (FRANCE). 

Some  measurements  in  the  transmonal  supersonic  wake 
of  a  transverse  circular  cylinder  with  emphasis  on  the  affect 
of  external  none  pOlSA  N70-1433O 

ALIEN  CLARK  Rf  AC  ARCH  CEWTAC.  TOWCf  0TfR 
(ENG  LA  NO). 

The  reliability  of  high  radiance  GeAs  LEDS 

p0275  N70- 10041 


An  edjueteble  branching  coupler/ attanuatoi  lor  multim 
ode  smgie  hbre  systems  pO270  N70  10046 

Performance  limitations  of  I  wo  phasa  CCD  * 

p0134  N70  31200 
Chaige  coupled  devices  with  simplified  dime  require 
ments  pOi  36  N70  31209 

Parametric  amplifier  pump  design  pO140  N79  23275 
AU0AMA INAA  Of  UT0CMAR  AUTOMOG4L  CLUS  B  V 
MUNICH  (WE AT  ACAMAWY1 

Rescue  helicopters  m  primary  and  secondary  missions 
p0226  N79  19000 

A  LAMA  INDUSTRIES.  INC.  WOAURN.  MAAA 

W ida  band  macharscatty  tunable  W  band  (70  1 10  GMii 
CW  Gunn  dtode  oecAetor  pO140  N70  23274 

AIM  RICAN  AIAUNIA.  INC..  TULAA.  OK  LA 

American  Awfcne*  operational  and  mamtenanca  expert 
•nee  with  aerodynamic  seals  and  ok  seals  m  turbofan 
engines  pOOAt  M70  1 1 00 1 

AMT  FIMA  WfMAOIOFMVAM.  TAAASW  TAAAAACN 
I  WE  AT  AIRMAN  V) 

Atmospheric  influence*  on  the  rvuMuneter  and  tubmiMMne 
tar  wave  propagation  p0tS3  M 70  23303 

ANALYTIC  SCIENCES  CORF  .  RCA04NG  MAAA 

Evaluation  of  digital  (light  control  design  for  VTOl 
approach  and  landing  pOO10  N70  26006 

E  3A  navigational  computer  system  reel  tune  envwon 
mental  Simulator  pO201  MAO  10024 

ANNAWCRK  KERAMtACHC  AfTMIAC  O  M  A  N  . 

ROC  DENTAL  (WE  AT  OANMANV) 

Nat  shape  processing  of  non  ouds  ceramic* 

pO  14  7  *70  23260 

APPLE  TOM  LAA  .  AiOUOH  (0NGLANOI 

Davelopments  «n  techniques  for  predicting  Hf  sky  wave 
field  strength*  p0139  N70  10104 

Propagation  at  me<bum  end  hrgh  frequencies  1  Practical 
radio  system*  and  modelling  needs  p0167  *79  27300 

Propagation  si  medium  and  high  frequencies  2  Long 

and  shon-term  models  pO100  *79  27392 

AFFUCO  PHYSICS  LAA..  JOMNA  MOFKINA  UNIV  . 
LAUREL  MO 

Prediction  of  solar  energetic  particle  event  histories  using 
reei-time  particle  and  solar  wind  measurements 

p0142  N79  10123 

ARIMC  RE  MARCH  CORF  .  ANNAFOUA.  MO. 

Reliability  improvement  warranty  An  overview 

p0200  N0O  19627 
The  reliability  improvement  warranty  and  its  application 
to  the  F  10  multinational  fighter  program 

p0204  *60  19501 

ARIZONA  AT  ATE  UNIV..  Tf  MFC. 

A  method  for  selecting  a  crashworthy  fuel  system 
design  p02 32  *79  19001 

ARIZONA  UNIV TUCAON. 

Unsteady  transom*  flow  computation* 

P0037  N70  22043 

ARMAMENT  DCVf  LQFMCNT  AND  TEAT  CANTER. 
KOUN  AFA.  FLA 

New  weapon  concept*  developed  from  advanced  n*v>gs 
non  guidance  and  targeting  technology 

pOO 2 2  N70  2001 1 

ARMY  AC  ROMEO!  CAL  RE  AC  ARCH  LAA..  FORT 
RUCKER.  ALA. 

The  attenuation  efficiency  score  A  measure  of  overall 
hearing  protective  efficiency  of  hearing  protectors 

p0224  N77  20741 
Visual  Workload  of  the  copilot /navigator  dunng  terrain 
flight  p0250  N70  10023 

The  assessment  of  rotary  wing  tviatoi  precision  perform 
ance  during  extended  helicopter  flights 

p0260  N78  10625 
Methodological  considerations  of  visual  workloads  of 
helicopter  pilots  p0262  N7A  31747 

Use  of  Inspiratory  Minute  Volumes  m  evaluation  of  rotary 
and  fixed  wing  pilot  workload  p0262  *70  31754 

Left  Anterior  Hsmibtock  l  LAH)  Diagnosis  and  aaromedi 
cal  risk  PO24OM70M7I6 

An  evaluation  of  the  affects  of  a  stability  augmentation 
system  upon  aviator  performance/ workload  during  a 
MEDEVAC  high  hover  operation  pO220  N79  10012 
In  flight  toxicology  of  fixed  and  rotary  wmg  aircraft  crew 
Stations  P0227  N79  10019 

US  Army  aviation  fatigue  related  accident*  1071 
1977  P0227  N79  10021 

Changes  in  the  rotary  wmg  aviator  a  abkity  to  perform 
an  uncommon  low  attitude  rearward  hover  maneuver  as  a 
function  of  extended  flight  requirements  and  aviator 
fatigue  p0227  N79  10023 

Visual  performance/ workload  of  helicopter  pilots  during 
instrument  flight  p02 29  *79  10040 

Visual  pockets  A  design  parameter  for  helicopter 
instrument  panels  p02 30  *79  10041 

The  effective  acoustic  environment  of  helicopter  ere 
wmen  ‘  p0230  *79  19046 

operational  consideration  of  AN/PVS  6  night  va«n 
goggles  tor  helicopter  nrghr  flight  p0231  *79  10049 
Training  requirements  for  helicopiar  operation  with  mght 
vrfion  goggles  p02 31  N70  19000 

Head  aiming/  tree  king  accuracy  in  a  helicopter  envwon 
mant  p0231  N79  10061 

Aviator  visual  performance  A  comparative  study  of  a 
hefre opter  s imuiotor  and  the  UH  1  helicopter 

p0231  *79  10052 
Helicopter  crashworthy  fuel  syttsms  and  thaw  affaemre 
ness  m  preventing  thermal  m|ury  p023?  *70  19000 
Correlation  of  head  injury  with  mechanical  forces  based 
on  helmet  damage  duplication  p0246  N70-3102O 

The  use  of  mathematical  modeling  m  crashworthy 
helicopter  seating  systems  p0246  N79  31923 

Visual  performance  A  method  to  asassi  workload  m 
the  flight  environment  pO260  *00  14740 


ARMY  AIAOM0OFCAL  RC  MARCH  UNIT.  FONT 
AUCKIA.  ALA. 

Oculomotor  performence  of  evietors  during  an  cute  Am 
non  maneuver  <n  a  haiicopfar  nmtAmor 

pO220  N70  10036 

ARMY  AOCNCY  FOR  AVIATION  SAFETY.  FONT 
RUCKER.  ALA. 

Medical  aspects  of  helicopter  evacuation  and  rescue 
operation*  pO220  N70  1001 1 

Comparative  m»ur>  pattern*  wi  US  Army  helicopters 

P0231  N70  10064 

Engineering  enetVSrf  of  crash  injury  m  #rmy  ewoeft 

P0231  N70  10066 

Assessment  of  the  benefit*  of  ewcraA  craahwortfuneea 
p023 2  M70  19067 

ARMY  AIN  MOAILITY  Rf  MARCH  ANO 
OCVILOFtMNT  LAA..  FORT  IU0TIA.  VA. 

U  S  Army  hekeoptet  eccidam  experience 

p0044  M77  19032 
Design  of  helicopters  fo>  survivability 

p0046  M77  10046 

Con  vert  4k*  fen  shaft  angww  Itor  rotary  wmg  awc'ehi 

p0074  N77  22133 

The  AArencmg  tied*  Concept  tAAO  rotor  program 

p00A6  N70  10143 

ARMY  AIR  MOAIUTY  RCA6AACH  AND 
OCVILOFMSNT  LAS  .  MOFFETT  FlCLO.  CAUF 

IHcwnt  solution  of  unsteady  transonic  Rows  about 
•irfoks  pOOII  N77  310A7 

i valuation  ot  the  tat  iotor  concept  The  XV  16  s  >oie 
p00A4  N7A  19142 

ARMY  AVIATtON  Rl  MARCH  ANO  OCVCLOFMiNT 
COMMAND.  FORT  CUATlA.  VA. 

Crashworthy  hetreopaer  seats  and  occupant  'etc  a  mi 
systems  p0232  M79  10969 

The  ut#  of  mathamatKal  modehng  m  crashworthy 

helicopiar  seating  systems  p0246  N79  31023 

ARMY  AVIATION  NCMAACN  AND  OCVCLOFMENT 
COMMA  NO.  MOFFATT  PMLD.  CAUF 

Mission  environment  Si  mutation  fO'  Army  ioto<c«afi 
development  Requirement*  end  cepehkrtws 

pOi 17  M79  16977 

ARMY  AVIATION  MMANCM  ANO  QAVELOFtMNT 
COMM  ANO.  AT  LOUIS.  MO 

US  Army  helicopter  tatigue  requMementt  end  tubeientie 
non  procedure*  p0099  N79  23076 

ARMY  AVIATION  AVATEMA  COMMAND.  AT  LOUIA 
MO 

Protected  needs  of  US  Army  Aviation 

pOO03  *70  19127 

The  US  Army  UTTAS  end  AAM  program* 

p0093  N79  10131 

ARMY  AVHHHCA  RE  MARCH  ANO  OffVELOFMENT 
ACTIVt  f.  FORT  MONMOUTH.  N  J 

Proppgetion  mtogfity  to*  rrverowa*#  l#ndmg 

systems  POO10  N70  29009 

A  survey  of  com  mu  rut  •  none  ,n  me  high  now#  environ 
mem  of  Army  overall  p0230  N79  10040 

Airborne  Data  T<anata<  System  1AOTS1 

PO207  N70  20OO3 
Applications  Of  pattern  recognition  system*  tor  day  nrgfM 
precision  aircraft  control  pot 04  N79  30204 

Heterodyning  C02  las#'  >ede>  «or  etrbome  apphcation* 
pOlOe  *70  30206 
Th#  impact  of  S  mytti  function  programmable  control 
display  unit  in  affecting  a  reduction  of  pdot  workload 

pOlO?  *70  30210 

Modern  HF  communications  for  low  ftywtg  aircraft 

P0179  *90  10371 
Mart  ary  adaptor  of  s  commercial  VOff  *  l  S  airborne  '»dn 
with  a  reliability  improvement  warranty 

(>0201  *00  19640 

ARMY  CO  MM  UNI  CATION  A  COMM  ANO.  FONT 
MUACMUCA.  ARIZ 

A  sporadic  i  prediction  techrwqu#  pO102  *90  19397 

ARMY  COMMUNICATtONA  RE  MARCH  AND 
OC  VALOREM  NT  COMMAND.  FONT  MONMOUTH.  N  J 

Cor  relation  end  pr  edition  of  trsnsionosphenc  signal  time 
delays  at  wwMy  separated  locations  p0142  *70  10120 

ARMY  lUCTNONICA  COMMAND.  FONT 
MONMOUTH.  N  J 

Plasm aaphsric  signal  time  delay  affects  m  seiaiitts 
navigation  systems  p0047  *77  22070 

Injection  laser  transmitter  for  long  distance  fiber  optics 
communication  p0274  *70  16034 

Applications  of  *  charge  coupled  device  sensor  for 
Nap  of  tha-Earth  helicopter  operations  p0 136  *79  31306 
ARMY  CLICTRONICA  REMARCH  ANO 
OCVILOFtMNT  COM— ANO.  FONT  MONMOUTH.  N  J 
Phase  control  elements  for  miHimetar  wave  system* 

P0162  *70  23295 

ARMY  CLICTRONICA  RC  MARCH  ANO 
0CVEL0F9MNT  COMMAND.  WHITE  AANOA  MINSK* 
RANOI  N.  MAX. 

A  modeling  program  for  the  prediction  of  atmospheric 
effects  on  I  0  eaneor  performance  p0144  N79  19133 

ARMY  MISSILE  RESEARCH  ANO  DEVELOPMENT 
COMM  ANO.  REDSTONE  ARM  HAL  ALA 

Detection  of  Rows  m  metallic  and  non  metallic  ompoene 
structures  using  hquid  crystal  technology 

POI97  *70  20400 

ARMY  REMARCH  AIM  TVCHNOiOAV  LARA..  FORT 
CUATlA.  VA. 

Approaches  to  combat  damage  rspen 

pOOAE  *79  29009 

ARMY  TRAIN!  EM  ANO  OOCTRtNC  COMMAWO.  FORT 
MONROA.  VA 

Adding  the  challenge  of  nep-of  ths  eerth 

pO1O0  *70  30199 


1-106 


CORPORA  TE  SOURCE  INDEX 


AMNMO  8  NAIM  I  AINA  OSVSLOPMSNT  CENTER 
ARNOLD  AM  rO*C«  STATION.  TSNN 

A  new  %cMt  *w  structural  «^n«  Mlmg 

pOOS 6  *79  27173 

AAO  INC  ANNOCO  AIM  FORCE  STATION.  TSNN 

lund«# nentel*  of  laser  Doppler  velocimelry 

p0077  *7?  32161 

A  wnwy  of  transition  mimh  •(  AEOC 

pOISO  *?■  14340 

fn^n*  icmg  immuwmi  capabrimes  at  the  At  DC 

pOO 20  *79  10009 
Aircraft  motion  sensitivity  to  «*i4l«n|  in  dynamic 
Mab*ty  paimMtn  pOlOS  *79  15096 

o<  >*<1  p0042  *79  31191 

ASSOCIATION  09  8P9CIAL  UOAARMS  ANO 
INFORMATION  BUREAUX  LONDON  |  INALA  NO) 

Evaluation  of  mfo'msnon  Hivicat  Research  end 

>MMy  p0292  *79  20921 

ATLANTIC  SCtS NCI  COUP  INOIALANT1C.  HA 

k>nnapn#nc  >enge  tala  effects  m  taiadiia  to  sstelln# 

I  racking  p0139  *79  1*103 

ATMOSPMSMC  SCNNCSS  LAS  WANTS  BANOS 
I9MAMA  AAIMM  N  MSS 

A  sporadK  i  pradwhon  lachniqua  p01S2  *80  19397 
ATOMIC  S  NS  AST  ASSSAACM  CSTAAUSMMSNT. 
NANWSLi  (SNS4ANOI 

Physical  vapor  dapoa<l<on  and  ion  boam  techniques  fo> 
surface  durabdrty  p0 149  *79  23243 

Hrgh  resolution  radiography  m  the  aaro  an gme  industry 
p0’9*  *79  2  5414 

ATOMIC  WSAP0N8  ASSSAACM  ISTASU8MAMNT. 
ALPS  AM  ASTON  IS  NS  LA  NO  I 

ModAcatan  of  the  >oooeghers  by  barium  on  clouds 

p02  16  *77  19547 

A  VC©  LVCONNNA  OTV  .  STAATf  OAO.  CONN 

Structural  analysis  of  a  gas  turbine  impaMai  using 
fmas  atamani  and  h olographic  techniques 

p0O91  *79  27149 

AVIONS  MAACBL  0 ASSAULT  BAIAUCT  AVIATION. 
SAINT  CLOUO  (FRANCS) 

Safas y  analysis  of  the  flight  control  of  Mercure  aircraft 
p0O44  *77  19039 
Performance  pradtcimna  of  MarceM  Dassault  B'Sfluat 
Aviation  aircraft  pOOlS  *79  29086 

Boundary  saparation  proMams  facad  by  aircraft  daaign 
sn  pOISI  *79  29399 

Aarodynartucs  of  tha  navy  ganaration  of  combat  aircraft 

with  dafta  wings  p0097  *78  30 109 

ON  AAO  A  computer  sided  dasign  and  fabrication 
systam  p0296  *79  20763 

Viaualiaationa  and  cafcutations  of  (>•  intakes  ai  high  angle* 
of  attach  and  km*  Reynolds  numba<  p0029  *79  22030 
Oatarminmg  tha  dynamic  rasponsa  dua  to  an  imbalance 
at  tha  attachments  of  a  motor  on  a  pod 

p0094  *79  27171 


B 

SAAAY  MM  A  ACM  CORP  .  SUNN  TV  A  Li.  CAUF 
Reel  lima  adapt wra  MF  fraquancy  managamant 

pOISO  *90  19376 

8ATTVU1  COLU69AUS  LASS  .  OHIO 

Introduction  to  fracturt  mechanics  p0209  *79  20410 

Fractura  p02l0  *79  20411 

Fatigua  crash  growth  analysis  p02 10  *79  204 1 5 

Damaga  tolar anca  m  practice  p02l  1  *79  20470 

Computer  mechanisms  for  industry  »  information  trans 
Nr  P0282  *79  20917 

Avtonws  evaluation  program  Simulation  models  for  the 
effectiveness  anafys*  of  avionics  p0294  *80  19939 
SAVIAN  CMSMIS  SMBH.  ASCMAU  IWI8T 
A8NMANY1 

Gaa  ganarator  propellents  for  air  to  «r  m«a4— 

p0129  *S0  10297 

BATS  AN-  CMSMIS  IM1.N.  OTTOS  NUNN  (TVS  ST 
OS  AM  ANTI 

I  roams  and  transient  burning  affacts  on  porformanca 
prediction  accuracy  of  tactwaf  rochets  pOi  25  *90  10293 
Material  problems  m  pt  van#  thrust  vector  control 
system#  pOl27  *80  1030* 

SOM  CONS  .  ALOOOUSAOUS.  N.  MCA 

Wideband  radar  imegmg  and  signal  processing  array 

pOISS  *77  223S2 

SSI  CM  AIRCRAFT  COM  WFICMfTA.  RAMS 

The  state  of- the  art  of  flutter  substantiation  procedures 
amen*  US  general  aviation  manufacturers 

pOIII  *80  16143 

MLA4AN  AM  MACS.  SMUSASLO 

Anafyais  of  ih«  voarvantion  of  lha  human  factor  as  a 
pnncipaf  causa  or  wSuanca  m  accidents  of  Mirage  aircraft 
m  the  Safgian  Air  Force  p0264  *79  31945 

MLL  NORTMSRM  ASSSAACM  LTD  .  OTTAWA 
IONTAAMM 

A  wide  bandsndlh  CCD  buffer  memory  system 

pOi 34  N78  312S1 
A  microprocessor  controded  atactneaffy  programmabN 
trsnavoraal  Ntar  p0 1 34  NTS- 3 1 292 

A  hi gh  parlor manca  CC0  Lmoar  Imaging  Array 

pOi  37  N78  31310 
Tha  davsfopmsnt  and  rmpfementetion  of  Ida  cycle  coal 
methodology  p01S7  *79  25409 

SSU  TSVSPMONS  LAOS..  INC..  MOLMOCL  N  J. 

Rowow  of  mtagratod  ophes  p027!  *79  16803 

Novel  fechrugua  for  measuring  the  mdes  proAN  of  Optical 
Abort  p02  74  *7*  16929 

SSU  TB&SPMONS  LAOS-.  INC  ,  MUAAAT  MU.  N.  J 

The  library  m  ttia  future  p0279  *79  1 1991 

S8NN  UNfV  1  SWATH  ALAND! 

The  davafopmant  of  subfiermomcsAy  pumped  rmsers  at 
230  GMi  pOISO  *79  23290 


Aimoephenc  sounding  using  imHimatai  nave  «adiom 
any  pOi  63  *79  23309 

9 1  AM  I  NS  MAM  UNfV  (SN0LANO) 

*ota  on  lafafiva  voriicity  p00S3  N79  11104 

Plasticity  modelling  pOI47  *79  23246 

Ground  nave  and  shy  wave  ssa  state  sensing  aspen 
ments  m  tha  Undad  Kingdom  pO!92  *90  19400 

SUMCMSA  S M  S  M  OUSSSSLOOAF  (WIST 

OSRMANV) 

FAG  aircrew  chemical  defence  aasamblias 

p0256  *90  14737 

SOOSNSIBWSSR  AS  AAi  TITS  CM  NIK  Q  MSN.. 

US  91  ALINA  AM  (WfSBT  OSAMANTI 

Failure  self  detection  in  digiial  fhght  guidance  systems 
pOOC 7  *77  25099 
GCU  the  Guidance  and  Contiof  Unit  foi  «M  weather 
approach  p0107  *79  30213 

SO*  I  NO  ASSOSPACS  CO  .  MATT Li.  WA9M 

ffiSOAS  A  system  for  on  line  on  board  daia  reduction 
and  performance  analysis  developed  espeoaMy  for  E  3A 
flight  tests  p0091  *77  24129 

YC  14  control  system  redundancy  p0098  *77  33214 

Visual  criteria  for  out  of  lha  cochptt  visual  scenes 

p0117  *79  15979 
Radio  Frequency  iRFi  homing  missile  guidance  and 
control  simulation  techniques  facilities  and  experiences 
pOO 2 4  *79  20027 
Subcritic al  d'»«  mmimnetion  tor  highly  swept  wings  with 
leading  edge  vortices  p0029  *79  22021 

The  YC  14  upper  surface  Mown  flap  A  unique  control 
surface  pOi  13  N90  15167 

A  JTiDS  performance  modal  for  tha  E  3A 

p026 1  *80  19926 

S08INA  CO  HOUSTON.  TIX 

Sneak  circuit  analysis  application  to  control  syBItm 
design  pOOOe  *77  26097 

BOCINO  CO.  MATT  Li.  WfASM. 

Opportunities  for  vanaMe  geometry  anginas  in  military 
sue  raft  P0074  *77  22113 

Application  techniques  for  digital  flight  control  systems 
p0098  *76  3011  7 
A  theoretical  and  •  span  mental  means  to  predict  ice 
accretion  shapes  fo<  evaluating  aircraft  handling  and 
performance  characteristics  p0069  *79  16041 

Proposed  advancements  in  simulation  of  atmospheric 

phenomena  for  improved  training  pQ1 1*  *79  -5979 

Engine/ aircraft  structural  integration  An  overview 

p0094  *79  27197 

SOitNO  CO..  WflCMITA.  (LANS 

Future  trends  w  highly  raliaMa  systems 

p0006  *7  7  25069 
Airplane  math  modeling  methods  for  set  ns  control 

design  p0098  *77  33212 

909  INC  COMAMACIAL  AIN  PLANS  CO  ASHTON. 

WfASM 

Nonlinear  parameter  idantificstion  and  its  application  to 
transpon  aircraft  pOlOt  *79  16078 

SOCiNA  COAAMlACIAL  AIAPLANI  CO  .  MATTLS. 

WfASM 

Flight  deck  techniques  A  new  approach  to  safety 

P0045  *77  19042 
Use  of  onboard  'sal  time  flight  test  analysis  and  monitor 
systems  pOOfll  *77  24131 

Application  of  a  finite  difference  method  to  the  analysis 
of  transonic  flow  ovsr  oscillating  airfoils  and  wings 

pOOl 2  *77  31090 

Surtees  preparation  The  key  to  bond mem  durability 

o02 1 2  *79  23456 

BOCINO  AAIUTAAT  AIAPLAN*  DCVSLOPMSNT. 

MATT  LI  WARM 

Flight  control  and  configuration  design  considerations  for 
highly  maneuverable  aircraft  pOi  13  *80  15164 

BOSINO  VSATOL  CO  PMILAOILPMIA.  PA 

Civil  and  military  daaign  requirements  and  their  influence 
on  tha  product  p0065  *79  19161 

BOLT.  N RANCH.  ANO  NIWfMAN.  INC..  CAMSAIO08. 
MASS. 

The  application  of  control  theory  to  tha  investigation  of 
'Ml  motion  affacts  on  human  operator  performance 

p0246  *79  31931 

BOSTON  UNfV..  MASS 

Spatial- temporal  davafopmant  of  molecular  releases 
capable  of  creating  large  scale  f  region  holes 

p0219  *77  19644 
Steady  OeeiHet®»V  and  Unsteady  Subsonic  and  Sups 
laomc  Aerodynamic >  ISOUSSA)  for  compMa  aircraft 
configurations  p0039  N 79  22039 

Modeling  and  flight  simulation  of  an  active  configured 
aircraft  under  MLS  guidance  p0286  *80  19946 

BASOUCT  AVIATION.  SAINT  CLOUD  (FRANCS). 

Perfecting  armaments  in  the  family  of  mirage  aircraft 

p0099  *79  30102 

BAI8T0L  UNfV  (INALA NO) 

Flow  representation  including  saparatad  regions  using 
(Secrete  vortices  pOIM  *77  22447 

Streuveoge  partitioning  m  cycftc  creep  of  a  1  Cr  Mo-V 
steal  p020t  *79  10492 

Unsteady  aerodynamics  of  oacAatmg  containers  and 
•ppfccetion  to  the  problem  of  dynamic  stabdrTy  of  haficaptar 
undarslung  loads  pOlOO  *79  15073 

Pressures  on  a  slander  body  at  high  engte  of  attack  m 
a  vary  low  lurbufanca  NvM  •*  stream  p0026  *79  2201 2 
On  slender  wmgp  with  leading  edge  camber 

p0030  *79  22032 

SAfTISM  Ai  SOAP  ACS  AIACAAPT  OAOUP.  SAISTOL 

(S  NO  LA  NO) 

Fabrication  of  titsmum  at  high  tamparsturss 

p0147  *79  23252 
OvM  aircraft  aquipmant  environ  mam  qualification  tochm 
quas  pOO 70  *90  19093 


BRITISH  LIBRARY,  LONDON  (ENGLAND). 


BAIT  IBM  ASAOSPACS  AIRCRAFT  OAOUP.  BAOUQM 
11*0  LA  NO) 

Fin  dasign  with  ACT  m  tha  presence  of  shakes 

pOIM  *90  15161 
Some  recent  measurements  of  structural  dynamic 

damping  m  aircraft  structures  p0213  *80  19676 

The  role  of  lha  sucre*  modal  m  avionic  systems  Simula 
non  p0264  *90  19837 

BRITI9M  ASAOSPACC  AIACAAPT  OAOUP.  PAISTON 
(«  NO  LA  NO) 

integration  of  an  airtiame  with  a  turtoofan  and  afterburner 
system  p00B4  N79  27172 

SAITISM  Af  AOSPACS  AIACAAPT  OAOUP.  WAATON 
(f  NOLAND) 

E ape i ■  menial  determination  of  dynamic  danvainras  due 
io  roN  at  British  Aerospace  Wsrton  Division 

pOIOO  *79  16066 

Simulating  the  visual  approach  end  landing 

pOi 1 7  *79  16975 

Mission  simulation  as  sn  aid  to  display  assessment 

P0024  *79  20028 

Selection  entana  kx  structural  analysis  program 

p021  1  *79  20423 

Flying  qualities  snd  tha  fly  by  wire  aeiapiane 

pOUO  *79  30238 

SAITISM  ASAOSPACS  AIACAAPT  OAOUP. 

WflVOAWOI  (I NOLAND) 

A  discussion  of  tha  production  daaign  office  benefits  of 
CAO  p0267  *79  20767 

Tha  minimum  cost  approach  to  flutter  clearance 

pOt 12  *80  15148 

SAITISM  ASAOSPACS  AIACAAPT  OAOUP. 
WfOOOPOAD  (INGLAND) 

A  computerized  aircraft  performance  system 

P001S  *78  28084 

SAITISM  ASAOSPACS  DTNAM1CS  OAOUP.  SAISTOL 
IBNOIANO). 

Real  time  simulation  of  turbulent  aimoephenc  propegs 
lion  p0144  N79  19139 

Visual  sheet*  of  helicopter  m« oeuvre  on  weapon  aiming 
performance  p0229  *79  19626 

Wind  and  water  tunnel  investigation*  of  tha  interaction 
of  body  vortices  and  tha  wing  panels  of  a  missile  configure 
(•on  p0027  *79  22013 

Control  of  missile  airframes  p0109  *79  30222 

Some  of  the  problems  m  digital  terrain  modal  construe 
lion  P0178  *80  19361 

Simulation  for  whole  life  development 

p0264  *80  19839 

SAITISM  ASAOSPACS  DTNAMICS  OAOUP. 

STBVf  NAOt  (SNOLAND) 

Micro  atactromc  systems  reliability  prediction 

p0l99  *80  19524 

SAITISM  AIACAAPT  COAP  .  PILTON  (SNOLAND). 

Review  of  acoustic  fatigue  activities  in  tha  United 
Kingdom  p0207  *77  22673 

A  practical  optimum  selection  procedure  for  ■  motivator 
in  active  flutter  suppression  systam  design  on  an  aircraft 
With  underwing  stores  p0097  *77-33209 

Active  flutter  suppression  of  an  airplane  with  wing 
mounted  asternal  stores  p0098  *77-3321 1 

VMF  propagation  prediction  with  path  profile  methods 
p0166  *79  10316 

SAITISM  AIACAAPT  COAP .  PAISTON  (ENOLANO) 

TORNADO  flight  loads  survey  p0069  *77  241 1 1 
The  affect  of  a  command  snd  stability  augmentation 
systam  on  flight  tasting  p0069  N77-241  12 

Dynamic  loading  of  sirframe  components 

pOOlO  *77  31090 
Dasign  considerations  foi  a  ground  avoidance  monitor 
for  fighter  aircraft  pOOIS  *78  29069 

Control -configured  combat  aircraft  p0104  *79-18969 
BRITISH  AIACAAPT  COAP..  WAATON  (SNOLANO). 
Soma  considerations  of  tha  likely  tolerance  to.  and  repair 
of  battle  damaga  in  combat  aircraft  structures 

p0086  N79  28090 
Tha  design  of  a  high  g  cockpit  p0069  N7B-301  IS 
SAITISM  AIACAAPT  COAP..  WfSVSAIDOE  (SNOLANO). 

Active  controls  for  civil  transports  p0l04  *79-16973 
SAITISM  AIACAAPT  COAP.  (OPSAAT1NO)  LTD.. 
SAISTOL  UNO  LAND). 

The  benefits  of  an  integrated  digital  powerplant  control 
system  p0077  N77  22145 

Flight  assessment  and  development  of  the  Concorde 
intake  systam  p006B  *77-24114 

Microwave  scanning  rediometry  (applications) 

p02l8  *79  19592 

SAITISM  AIRWAYS  MSUCOPT8AS  LTD..  HOAUV 
(SNOLANO). 

British  Airways  haheoptar  operations 

p0084  N78-19133 

SAITISM  AIRWAYS  MBDICAL  MRV1CS.  M  IDO  LX  MX 
(SNOLANO). 

Tha  uee  and  control  of  haiardous  materials  m  aircraft 
mamtananca  p0224  *77-20745 

SAITISM  COLUMBIA  UNIV  .  VANCOUVfR 

Prediction  of  aerodynamic  affacts  of  spoilers  on  wings 
P0002  *77  19994 
Oscillatory  aerodynamics  snd  stability  derivatives  for 
airfoil  ipodst  motions  p0102  *79-16086 

Measure  mam  of  attenuation  dua  to  ram  at  74  GHi 

p0153  *79-23307 

SSIT1SM  MVOROMBCMANICS  RSMARCH 
ASSOCIATION.  CAANPIILO  (SNOLANO) 

A  computational  toM  for  mechemcsl  seal  dasign 

pOOSI  N79  11073 

SAITISM  USAAAV.  LONDON  (INAIANO). 

UK  develop  ms  nts  in  soantific  and  technical  informs 
lion  P0280  N78  11M7 

Tha  requirements  of  industry  for  technological  informs 
non  p02B1  *79  20913 


107 


BRUNEI  TECHNICAL  COLL.  BRISTOL  (ENGLAND). 


CORPORA  TE  SOURCE  INDEX 


BRUNtL  TIC  MW  CAL  COLL.  BRISTOL  (ENGLAND). 
r  Metro  magnetic  wave  propagation  in  an  inhomogeneous 
medium  A  laboratory  *tudy  p0163  N79  10301 

BISNOESAMT  FU*R  WEHRT1CHNIK  UNO 
R8SCHAFFUNQ.  K  OB  LI  Ml  (WEST  GERMANY) 

Software  quality  and  «u  aaauranca  p0203  N80  19563 

SUNOS  SANSTALT  FUIB  OIOWIBBCNSCMAPTIN 
UNO  ROMBTOPPI.  HANNOVER  (WIST  GERMANY) 

Review  paper  Determination  of  tha  earth's  ras«iivity 
by  surface  measurements  p0 1 60  N77  32379 

BUNOSSMINIST1RIUM  OCR  Vf  RTf  IOIOUNO.  ROMM 
(MUST  GERMANY) 

German  Army  helicopter  development  and  prospects  (oi 
the  future  p0063  N78  19128 

■UNOSSWEHRBANITAETSZSNTRUM.  HAMBURG 
(WIST  GERMANY) 

Standardized  examination  mat  hod*  m  argomatry 

p0239  N79  11710 

BURCAU  RATI  ORAL  Dl  L  INFORMATION 
BOIMT1PIOUI  IT  Tf  CMNIQUC.  PARIS  (FRANCS). 

National  progiamt  with  respect  to  industrial  informs 
ti«n  p0282  N79  20924 


C 

CAI  KLICTROIIICS  LTD .  MONTRIAL  IQUERSC) 
Recent  advancaa  in  television  visual  systems 

pOI 18  N79  15986 

CAUPORWA  INST  OP  Tf  CM.  PASADENA 

Finite  bandwidth  propagation  in  multimode  optical 
fibers  p02  74  N78  16833 

OsctMaioiy  aerodynamics  and  stability  derivative*  lor 
airfod  spoiler  motions  p0102  N79  15085 

Soma  problems  of  nonlinear  waves  m  solid  propellant 
rocket  motors  pOI  26  N80- 10301 

CAUPORWA  Ml  CROW  A  VI  INC  FULLERTON 

Communications  via  mateor  trails  p0166  N79- 10324 
CAUPORWA  STATf  UNIV  .  LONG  Bf  ACM 
Stability  calculations  lor  a  rotating  disk 

P0187  N78  14323 

CAUPORWA  UNIV  .  BKRKKLIV 

Distnbutad  Bragg  reflector  injection  lasers  tor  integrated 
optica  „  p0273  N78  16821 

Influence  of  sociaity  used  drugs  on  vision  and  vision 
performance  p0235  N78  1  7663 

CAUPORWA  UNIV..  LIVERMORE  LAWRf  NCf 
UV8RMOR8  LAB. 

Definition  of  subsurface  feature*  by  geophysical  pro 
b*ng  p0 1 83  N80  19408 

CAUPORWA  UNIV..  LOB  ANOfilS. 

The  affect  of  wall  heating  upon  transition  m  water 
boundary  layers  p0 1 89  N78  14334 

How  does  one  induce  leakage  in  an  optical  fiber  link 

p0273  N7B  16826 
A  Markov  Model  for  nonlinear  channels  with  memory 
•nd  some  applications  p017l  N79-31464 

An  analyst*  of  the  snoi  probability  oi  an  all  digital 
detector  pOI  74  N79  31483 

Alternate  constellations  for  the  global  positioning  sys¬ 
tem  p0056  N80  10177 

On  the  optimal  selection  of  satellites  in  GPS 

p0056  NBO  10178 

CAUPORNIA  UNIV .  BAN  Oil  GO.  LA  JOLLA. 

Transform  domain  processing  for  digital  communication 
systems  using  surface  acoustic  wave  devices 

p0174  N79  31482 

CAUPORWA  UNIV.  AT  LOB  ANOf Lf  8. 

Pupillometric  methods  of  workload  evaluation  Present 
status  and  Mura  possibilities  p0258  N80  14752 

CALSPAN  CORP..  RUPPALO.  N.  V. 

identification  of  the  Stability  parameters  of  an  aeroelastic 
airplane  pOtOI  N79- 15077 

CANADIAN  ARMf  O  FORCES  BASE  HOSPITAL 
BUBMCLL  PARR  (SASKATCHEWAN) 

Development  of  casualty  evacuation  kit  for  the  light 
observation  helicopter  (Kiwal  p0226  N79  19616 

CANADIAN  PORCES  BABE.  SHEARWATER  (NOVA 
SCOTIA). 

Canadian  Navy  experience  with  small  ship  helicopter 
operations  p0063  N78- 19129 

CANAOIAN  WESTING  HOUSE  CO..  LTD.,  HAMILTON 
(ONTARIO). 

Hot  iiostatic  processing  of  IN- 738  turbine  blades 

p0147  N79  23249 

CAPITAL  SYSTEMS  GROUP.  ROCKVILLE.  MO. 

innovations  in  information  transfer  A  program  to 
stimulate  change  p0278  N78-1 1879 

CARLCTON  UNIV..  OTTAWA  (ONTARIO). 

Interaction  between  LSI  process  technology  and  the 
design  of  microprocessor  systems  p0285  N77-22827 
Interaction  between  microprocessors  and  custom  LSI 
p0266  N77-22831 

Electro  optical  processing  of  signals  and  images 

pOI 37  N78-31 308 
A  novel  approach  to  the  design  of  an  all  digital  aeronauti¬ 
cal  satellite  communication  system  p0171  N79-31461 
CASE  WESTERN  RESERVE  UNIV..  CLEVELAND.  OHIO. 
Stability  of  heated  laminar  boundary  layers  m  water 

p0188  N78  14325 
The  development  and  application  of  stramrange  partition 
mg  as  a  tool  in  tha  treatment  of  high  temperature  metal 
fatigue  p0207  N79- 10478 

CENTRE  D'ELECTRONtQUE  DE  L'ARMEMENT,  BRUZ 
(PRANCE). 

Simulation  of  aerial  combat  at  CELAR 

P0120  N79  15998 

CENTRE  O'ttBAI  AERONAUTIQUE.  TOULOUSE 
(PRANCE). 

Evaluation  of  the  stremrenge  partitioning  applied  to  a 
mefcal  base  WASPALOY  p0208  N79  10487 


CENTRE  D'ESSAIS  DE  PROPULBEURB.  8ACLAV 
(PRANCE) 

Paremeteis  foi  optimizing  anginas  at  a  function  of 
mission  P0074  N77  221  15 

Installation  of  King  tests  p0020  N79  10007 

Esperimentel  and  theoretical  study  of  tha  influence  ol 
venous  parameters  on  an  icing  e#ctwnp00?1  N79- 10012 
CENTRE  D'ESSAIS  DEB  PROPULBEURB.  OR  SAY 
(FRANCE) 

The  integrity  of  auciaft  jet  anginas  undai  tha  impact  of 
foraign  bodias  p0095  N79  27174 

CENTRE  D'ESBAIB  EN  VOL  BRETIONV  SUR-ORQI 
(PRANCE) 

Evaluatmg  tha  work  load  of  helicopter  pilots  In  flight 
recordings  of  heart  rata  and  cardiac  arrhythmia 

p0250  N7 8  16626 
Detection  and  supervision  of  obstructed  respiratory  flow 
in  fliers  Advantages  of  debit-volume  graphs 

p0239  N79  11707 
Technical  and  operational  aspects  of  telecommunications 
m  aeronautics  p0171  N79  31460 

Tentative  estimation  of  the  injuries  likely  to  occur  during 
tha  crash  of  a  SA  341  Guttle  helicopter  from  a  study 
on  mannequins  p0245  N79-31925 

CENTRE  D'ESSAIS  EN  VOL  ISTRES  (FRANCE) 

E  samples  of  laser  utilization  in  civil  aircraft  certification 

teats  p0061  N77  24127 

CENTRE  O'CTUOES  ET  DE  RECHERCHEB.  TOULON 
(PRANCE). 

A  description  ol  tha  recant  neuropsychological  selection 
of  pilots  for  land  forces  light  aircraft  p0229  N79- 19633 

CENTRE  D'ETUOES  ET  OE  RECHERCHEB.  TOULOUSE 
I  FRANCE). 

Experimental  analysis  and  calculation  ol  tha  onset  and 
development  of  the  boundary  layer  transition 

P0188  N78  14328 
Transition  of  a  boundary  layer  subjected  to  an  oscillation 
of  tha  asternal  flow  p0189  N78- 14332 

Experimental  results  end  calculating  methods  concerning 
transitional  and  turbulent  boundary  layers  m  unsteady 
flow  p0038  N78-22049 

Accurate  timing  in  landings  through  air  traffic  control 

p0016  N78  26067 

CENTRE  OS  MEOECINE  AERONAUTIQUE,  BRUSSELS 
(BELGIUM). 

Follow-up  and  transversal  study  of  vital  capacity  and 
FEV  sub  values  among  personnel  of  the  Belgian  Army 
forces  p0238  N79  1 1706 

CENTRE  Of  RECHERCHEB  OE  MEOECINE 
AERONAUTIQUE.  PARIS  (PRANCE). 

Providing  an  aye  separator  on  a  color  cathoda  tube 

p0229  N7 9  1 9639 

CENTRE  DE  RECHERCHEB  DU  BOUCHET.  VERT  DE 
PETIT  (PRANCE). 

Improving  the  all  weather  ballistic  and  mechanical 
properties  of  smokeless  propergols  p0126  N80- 10300 

CENTRE  OE  RECHERCHEB  OU  SERVICE  DE  SANTE 
OES  ARMEES.  LYONS  (PRANCE). 

Vigilanc#  *nd  attention  p024?  N80  1581 1 

Psychostimulants  p0248  NBO- 158 17 

CENTRE  DE  VILLAROCHE.  MOI88Y  (FRANCE). 

Variable  cycle  and  supersonic  transport 

p0074  N77-22118 
A  review  of  techniques  for  the  thermal  protection  of  the 
walls  of  the  combustion  chamber  and  reheating  ducts  of 
turboreactors  p00B5  N76-2 1 1 34 

CENTRE  NATIONAL  D'ETUOES  DEB 
TELECOMMUNICATIONS.  (8SV-LES-M0UUNEAUX 
(PRANCE). 

Electromagnetic  properties  of  water  at  frequencies  below 
1000  GW*  as  met  in  its  various  forms  at  tha  surface  of 
the  earth  p0159  N77-32378 

Ionospheric  effects  of  a  solar  eclipse  in  the  Cape  Varde 

Islands  P01B2  N80  19399 

CENTRE  NATIONAL  D'ETUDES  OES 
TELECOMMUNICATIONS.  LANNION  (FRANCE). 

Study  and  results  of  Fiber  optics  transfer  functions 

p0274  N78  16827 
Calculating  the  MUF  in  the  presence  of  large  scale 
gradients  p0140  N79  18109 

A  study  of  ionospheric  content  and  scintillations  received 
from  ATS-6  signals  at  Lanmon  p0141  N79-181 17 

The  influence  of  the  ionosphere  on  the  precision  of 
geodetic  measurements  obtained  by  artificial  satellite 

p0141  N79-181 18 
The  influence  of  ionospheric  models  on  calculations  of 
decametnc  wave  propagation  p0181  N80- 19383 

On  determining  tha  Maximum  Usable  Frequency  IMUFI 
P0181  N8019388 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE.  MARSEILLES  (FRANCE). 

Random  propagation  and  random  scattering 

p0269  N80  14871 
Underwater  acoustK  problems  pO209  N80- 14872 

CENTRE  NATIONAL  OE  LA  RECHERCHE 
BCIENTIFIQUE.  PARIS  (FRANCE). 

Circadian  and  circannuel  rhythms  in  healthy  adults 

p0246  NBO- 1 5807 

Tolerance  to  shift  work  A  chronologic  approach 

p0247  NBO  15815 

CENTRE  NATIONAL  DE  LA  RECHERCHE 
BCIENTIFIQUE.  TOULOUSE  (FRANCE). 

Definition  of  tha  hierarchical  network  for  aggressive 
environments  (RHEA)  p0032  N80- 14030 

CENTRE  PRINCIPAL  OYXPERTtSSS  MEDICALES  DU 
PERSONNEL  NAVIOANT.  PARIS  (FRANCE). 

Difficulties  posad  by  left  axis  deviation  in  tha  evaluation 
of  fliers,  tnd  th#ir  relations  to  the  concept  of  left  anterior 
hemiMock  p0240  N79  1 1 7 1 4 


Measuring  systolic  lima  interval*  at  fast  and  under  stress 
by  external  methods  Advantages  m  the  evaluation  of 
fliers  P0240  N79  1 1717 

CENTRE  TECHNIQUE  OES  INOUSTRIEB 
MECANIOUSS.  BCNU8  (FRANCE) 

In  situ  inspection  of  electron  beam  weld  by  acoustx 
emsvon  pOIBS  N79  26418 

CENTRO  Ol  STUDI  E  RICSRCHE  Ol  MEDICINA 
AKRONAUTICA  E  8PAZIALI.  ROME  (ITALY) 

Normal  and  pathological  cardiovascular  finding*  w 
applicants  to  the  Air  Fore*  service  p024 1  N79  1 1 722 

The  information  m  aircraft  accidams  mveatigation 

p0256  N79  31947 

CENTRO  PER  L'AUTOMATICA  E.  PIAOOIO.  PISA 
IITALY). 

High  tampeiatur*  H2  Air  variabl*  geometry  combustor 
and  turbine  Teat  facility  and  measurements 

P0085  N78  21 137 

CHALMERS  UNIV.  OF  TECHNOLOGY.  GOT! BORO 
(SWEDEN). 

Some  observations  from  low  spaed  cascade  last* 
concerning  side  wall  boundary  layer  suction 

p0082  N7S  11101 

CIVIL  AEROMEDICAL  INST..  OKLAHOMA  CITY.  OK  LA 

Workload  and  stress  in  air  traffic  controller* 

p0258  N80  14757 

CIVIL  AVIATION  AUTHORITY.  LONDON  (ENGLAND) 

The  impact  of  coronary  vascular  risk  factors  on  profs* 
sional  aircrew  license  loss  m  the  United  Kingdom 

p0241  N7911724 

Cardiovascular  litness  of  p40ts  of  transport  aircraft 

p0241  N79  11728 

CIVIL  AVIATION  AUTHORITY.  REOHIU  (ENGLAND) 

Th*  CAA  mandatory  occurrence  reporting  system 

p0046  N77  19051 
Safety  errtana  for  fail -operational  autoland  systems  and 
their  application  p0006  N7 7  2 6058 

Crvil  airworthiness  raquirements  for  powerplant  reliebil 
•ty  p0078  N77  33185 

CLERMONT-FERRAND  UNIV.  (FRANCE). 

Artificial  modrfication  of  the  air  microstructure  inside 
cloudy  or  simply  moist  stratified  layers  p0215  N7 7  1 9535 
Microstructur*  of  cloud  glaciation  pO020  N7 9  1 0004 
CNR.  INC..  NEEDHAM,  MASS. 

Relationship  between  modern  development  and  channel 
characterization  p0164  N79- 10310 

Wideband  Ime-of  sight  channel  simulation  system 

p0164  N79  10311 
A  review  of  signal  processing  for  scatter  commumce 
tions  p0 1 66  N79  10326 

M  IT- 1  An  experimental  modem  for  troposcaner 
communications  using  maximum  likelihood  sequence 
estimation  and  error -correction  coding  p0167  N79  10332 
COAST  GUARD.  ALAMEDA.  CAUF 

Observation  of  night  shipboard  helicopter  operations  from 
a  210  loot  US  Coast  Guard  cutter  p0229  N79  19637 
COHEN  (NORMAN)  PROFESSIONAL  SERVICES. 
REDLANDS.  CAUF. 

Composite  propellant  burn  rate  modeling 

P0125  N80  10292 

COLOGNE  UNIV.  (WEST  GERMANY). 

Satellite-borne  monitoring  of  atmospheric  and  surface 
characteristics  affecting  the  propagation  of  microwaves  m 
the  troposphere  p0161  N77-32389 

Radiation  and  environmental  physics  refresher 

p0218  N78- 19590 

Modelling  the  transfer  of  radiation  in  tha  atmosphere 

P0143  N79  18128 
A  baroclmic  model  for  the  prediction  of  the  vertical 
temperature  and  moisture  stratification  tn  the  baroclmic 
boundary  layer  p0143  N79-18130 

The  transfer  of  electromagnetic  radiation  in  the  turbulent 
atmosphere  p0167  N79-27389 

COLORADO  RESEARCH  AND  PREDICTION  LAB.. 
BOULDER. 

Discussion  of  real  and  apparent  LOR  AN  C  propagation 
limitations  p0048  N7 7-22079 

Prediction  of  ground  wave  propagation  time  anomalies 
in  the  LORAN-C  signal  transmissions  over  tend 

D0O48  N77-22080 

COLORADO  UNIV..  BOULDER. 

Troposcatter  aperture -medium  coupling  loss 

P0163  N79-10303 

COLORADO  UNIV.  AT  BOULDER. 

Principles  of  HF  communication  in  tunnels  using  open 
transmission  lines  and  leaky  cables  p0183  NBO-  I940u 
Mode  conversion  by  tunnel  non-uniformrties  in  leaky 
feeder  communication  systems  p0184  N80- 19413 

COMMISSION  OF  THE  EUROPEAN  COMMUNITIES. 
LUXEMBOURG. 

Data  bate  sharing  m  th*  EURONET  environment 

P0279  N78- 11884 

COMMUNICATIONS  RESEARCH  CENTRE.  OTTAWA 
(ONTARIO). 

An  experimental  optical  fiber  link  for  the  command  and 
control  sysem  280  p0272  N78-16812 

The  March  and  rescue  satellite  (SARSAT)  system 
project  p0141  N79-18115 

Ionospheric  effects  on  the  Doppler  frequency  for  •  search 
•nd  reacu*  satellite  ISARSAT1  p0141  N79-181 18 

The  CRC  VHF/UHF  propagation  prediction  program 
Description  and  comparison  with  field- measurements 

p0145  N79- 18144 
Analysis  of  second  and  third  order  steady -state  tracking 
filters  p0169  N  79  30463 

CENSAR  TDMA  Centralized  synchronization  and  ranging 
for  time  division  multiple  access  p0171  N79-31462 

Forward  error- correction  for  the  aeronautical  satellite 

communications  channel  p0172  N78-31466 


r 


CORPORA  U  SOURCt  INDfX 


DEUTSCHE  FORSCHUNOS  UND  VERSUCHSANSTALT  FUER  LUFT  UNO 


The  effect*  o<  IS  lediation  fiom  high  n»<*  building*  and 
tisnsmtssiori  linss  upon  t>  «  isdisiton  ptitfin  of  M> 
broadcasting  antenna  «k ays  pQi76  N80  1934? 

VMf /UHf  path  toes  calculation*  using  l»"sm  profile* 
deduced  f'om  s  digital  topographic  d*<*  be*# 

p017B  N80  19366 
Du#cf«V  end  Dopplei  1  ns»*t  iRMAfiL*  Of  medium  aim  king 
path  Hf  signals  withm  the  night  lima  sub  auroral  region 
pOlBl  N80  1939! 
Nsis  technology  to  improve  Hf  circuit  isliabifity  and 
awailaMity  for  remote  region*  pO '  84  N80  19417 

COMFAGMtE  GENERALI  Of  Till  GRANNIE  IANS 
ML.  SAMI  (FRANCE) 

Convolution  and  costaJauan  memory  by  mean*  of  sumacs 
acoustic  wavs  device*  pOl35  N78  31297 

Heading  and  acoustic  processing  of  optical  images 

p0136  N78 31304 

COMPUTER  AIDED  DEB4GN  CENTRE .  CAMRRIOQf 
(ENGLAND) 

Graph*  #f  NC  systems  as  a  basis  for  progress  towards 
the  integration  of  design  planning  and  machining 

p0266  N79  2076! 

COMMOUO  NAZtONALf  Of  Ul  RICE  RCMf . 

FLORENCE  (ITALY) 

Thin  Mm  integrated  signal  processors 

pC2?3  N78  16825 
Dispersion  evaluation  >n  multimode  fiber*  by  numerical 
technique  Application  to  /mg  shaped  and  graded  index 
with  a  central  dip  p02?4  N78  16832 

CONElGLlO  NAZtONALf  Of  Uf  RlCCNCHf.  Of  NOA 
(ITALY) 

fundamental*  of  ElF  communication  and  detection 

p02>8  N78  19596 

CONTNAVtt  IT  ADANA.  ROME 

Digital  signal  processing  techniques  <n  a  monopulse 
tracking  radar  p0032  N80  14035 

COMRAGNIf  INDUSTRIE  LLE  Oil  LAM  At  (FRANCE) 

Laser  applications  m  radar  techniques 

p0!59  N77  22379 

CORTRUZIONI  Af  RON AUTt C Hf  GIOVANNI  AOUITA 
It  A..  OAUARATf  (ITALY) 

Present  fatigue  analysis  and  design  of  helicopters 
requirements  end  qualification  procedures 

p0069  N79  23078 

CAANFICLD  IN8T  OF  Tf  CM  .  RfOFORDRMIRE 
IfNGLANO) 

An  applicetion  for  variable  inlet  guide  vanes  m  distortion 
suppression  p0076  N77  22134 

The  variable  geometry  combustor  p0078  N77  22139 
Diffusers  and  then  performance  improvement  by  means 
of  boundary  layer  control  p0035  N77  32097 

Leading  edge  transition  on  swept  wings 

p0189  N70  14336 
St/ainrang#  partitioning  of  MAH  M002  over  the  tempera 
lure  ranga  750  deg  C  1040  deg  C  p0208  N79  10483 
The  development  and  evaluation  of  a  g  seat  for  a  high 
perfo/manca  military  aircraft  framing  simulator 

pOI 19  N79  15994 

Some  trends  m  data  acquisition  display  and  control 

p0285  N79  25980 

CROUZCT  AEROSPACE  AND  SYSTEMS.  VALENCE 
(FRANCE). 

The  increase  of  the  rehabitity  of  electronic  equipment 
sub|#c1  to  reliability  clauses  p0200  N80  19529 


OANSK  TERNfSK  0RLY8NING8TJE NESTE. 
COPENHAGEN 

SCAN  NET  El)  RONE  T  Atm*  policies  organization 

services  and  impact  expected  p02 78  N78-1 1877 

A  review  of  technological,  tachmcal  and  scientific 
information  service*  m  Denmark.  )978 

p0282  N79  20923 

DAYTON  UNfV.  RESEARCH  INST  .  OHIO 

Procedures  used  to  generate  input  data  sets  for  the 
articulated  total  body  modal  from  anthropomatnc  data 

p0242  N79  31903 

OK  CCA  NAVIGATOR  CO.  LTD.  SURREY  ItNGLANO). 

A  study  of  sudden  tonoephenc  drstu/bencee  end  then 
effect  o«  VLf  position  fining  accuracy  p0050  N7  7  2 2094 
DEFENCE  AND  CIVIL  INST.  OF  ENVIRONMENTAL 
MEDICI  PM.  DOWNEVIBW  (ONTARIO). 

instruments  and  methodology  lor  the  assessment  of 
physiologic  el  cost  of  performance  of  Stressful  continuous 
operations  The  nr  traffic  services  tower  environment 

pOZ5 2  N78  31752 

DEFENCE  RESEARCH  ESTABLISHMENT.  OTTAWA. 

<  ONTARIO). 

Development  of  siding  GPS/ st rapdown  martial  navtga 
lion  system  p0032  N80  1 403 1 

DEFENCE  RESEARCH  ESTABLISHMENT  VALCART1ER 

(OUCSEC). 

Nonlinear  combustion  insttbilitv  m  solid  propsllant  rocket 
motors  influence  of  geometry  end  propellant  formulation 
pOf  2?  N80  10306 

DEFENCE  RESEARCH  INFORMATION  CENTRE. 
ORPINGTON  (ENGLAND) 

Bibliography  on  microprocessor*  and  fherr  applications 
p0266  NT 7  22832 

Bibliography  on  task  onanted  Bight  control  systems 

p0097  N77  26187 
Production  of  an  abstracts  journal  p0260  N78  22962 

Of  FEN  SB  ADVANCED  RESEARCH  PROJECTS 
AGENCY.  ARLINGTON.  VA. 

Aviation  training  using  video  disk  technology 

p02«2  N80  19828 


DEFENSE  COMMUHiCATlQ*»  AGENCY. 

WASHINGTON.  D  C 

Th*  impact  of  digitisation  on  military  communications 
pOI 7 1  N79  31459 

DEFENSE  COMMUNICATIONS  ENGINEERING 

CENTER.  RE  ETON.  VA 

Design  consideration*  lot  digital  uoposcetter  commumc* 
ton*  systems  pOl65  N79  1032) 

Propagation  maasuraments  on  a  transalpine  mrer  the 
horuon  path  p0 1 66  N79  10330 

DEFENSE  DOCUMENTATION  CENTER.  ALEXANDRIA. 

VA 

Atseasmenta  of  defense  information  and  documentation 
needs  p0279  N78  1 1883 

Descriptive  cataloging  p028)  N79  13928 

Df  PASTIME  NT  STRUCTURES  B  C  Ai  ROSY  ATI  ALE . 

TOULOUSE  (FRANCE) 

New  structures  made  ot  composite  materials  for  high 
perfoimance  combat  aircraft  p0067  N 78  301 14 

DEPARTMENT  OF  THE  AIR  FORCE.  WASHINGTON. 

DC. 

Representing  human  thought  and  response  m  military 
conflict  simulation  models  p0260  N80  19813 

Theater  air  defanse  engagement  simulation-command/ 
control/communications  (Tadens  C3l  An  approach  to 
theater  air  detente  model /methodology  development 

p0260  N80  19817 

DEPARTMENT  Of  THE  NAVY.  WASHINGTON.  O.  C. 

US  Navy/ Marine  Corps  rotary  wing  requirements 

p0083  N78  19)32 

Operational  requirements  and  problem* 

p02)8  N78  19589 
Cost  and  design  advantages  derived  from  the  standard 
electronic  modules  program  p0022  N79-200 1 2 

DEPARTMENT  OF  TRADE  AND  INDUSTRY.  LONDON 

(ENGLAND) 

The  flight  recorder  and  accident  investigation 

P0044  N77  19035 

DETROIT  DIESEL  AUiSON.  INDIANAPOLIS.  IND 

Aerodynamic  phenomena  in  an  oecillatmg  transonic  MCA 
airfoil  cascade  including  loading  effects 

p0040  N78  22066 
Determining  and  improving  labyrinth  seal  performance 
•n  current  and  advanced  high  performance  gas  turbines 

p0090  N79  1 1068 
The  unsteady  aerodynamics  of  a  cascade  m  translation 
p0095  N79  271BO 

OEUTSCHf  SUNOS SPOST.  DARMSTADT  (WEST 

GERMANY) 

Effects  of  nocturnal  ground  based  temperature  inversion 
layers  on  line  of  sight  radio  links  pO)0O  N77  32386 
Theoretical  distribution  functions  ot  multipath  propaga 
non  and  their  parameter*  for  mobile  radio  communication 
m  quasi  smooth  terrain  pOl77  N80  19358 

Diffraction  phenomena  during  multipath  fading 

pOl 79  N80  19371 

DEUTSCHE  FORSCHUNOG  UND 

VERSUCHSANSTALT  FUER  LUFT  UNO  RAUMFAMRT. 

RAD  QODESRERG  (WEST  GERMANY) 

Neutral  buoyancy  On#  poesibt*  tool  for  man  a  training 
in  a  simulated  zero-g  environment  p0222  N77  19736 
Athletic  endurance  training  Advantage  for  spece  Bights’ 
The  Significance  of  physical  filneas  for  selection  and  training 
of  Spacefab  crews  p0223  N77- 19740 

Endocrine  metabolic  cost  of  piloting  F  - 104  G  aircraft 

p0251  N7B  16629 

DEUTSCHE  FORSCHUNOG  UND 

VERSUCHSANSTALT  FUER  LUFT  UNO  RAUMFAHRT. 

RERUN  (WEST  GERMANY). 

Basic  aerodynamic  noiae  theory  pOOOl  N77  18996 
Aeroecousnc  measuring  techniques  in  or  outside  tur. 
bulent  Bows  p0270  N80  14876 

DEUTSCHE  FORSCHUNOG  UND 

VERSUCHSANSTALT  FUER  LUFT-  UNO  RAUMFAHRT. 

RONN  (WEST  GERMANY). 

The  response  ol  a  realistic  computer  model  for  sitting 
human*  to  different  type*  of  shock*  p0246  N79  31927 
The  European  approach  to  the  selection  and  training  of 
SL  payload  specialists  p0233  N80-1488) 

Circadian  rhythm*  of  human  performance  and  resistance 
Oparatronai  aspect*  p0247  N80  15808 

Orcadian  rhythms  in  air  operations  p024B  N80-15816 

DEUTSCHE  FORSCHUNOG  UNO 

VERSUCHSANSTALT  FUER  LUFT  UNO  RAUMFAHRT. 

BRUNSWICK  (WEST  GERMANY). 

Recent  research  m  combat  aircraft  and  helicopter  rescue 
systems  p0048  N7  7  19055 

Prediction  of  asternal  stores  and  tip-tank  loads  on 
wing. fuselage  configuration*  p0003  N7  7  •  1 9996 

The  prediction  of  buffet  onset  end  light  buffet  by  mean* 
of  computational  method*  pOOOS  N77  2001 1 

Real  lima  data  transmission  and  processing  for  the 
<*t9rmin»tion  ol  aircraft  antenna  radiation  pattern* 

pOOBO  N77-24123 

Hybrid  reference  aystema  for  flight  fasting 

pOOeO  N77  24124 

Flight  tasting  of  displays  in  a  helicopter 

p006!  N7?  24126 
System  integrity  by  use  of  seffdiagnoemg  failure  detec 
lion  p0007  N7 7  25065 

implementation  of  task  one n ted  control  lews 

p0097  N77  26165 
A  study  on  pitot  s  workload  in  helicopter  operation  under 
simulated  IMC  employing  a  forward  looking  tensor 

p0250  N78  16627 
DfVLR  rotorcreft  research  p0065  N78- 19146 

Calibration  of  an  INS  based  on  flight  data 

pOOSO  N78  21076 
Accuracy  consideration#  on  new  Microwav#  Landing 
Systems  I  MLS)  from  an  operational  point  of  view 

pOOSI  N78  210S1 


impioved  aircraft  tracking  using  mansuvar  statistics 
enrouta  and  m  the  terminal  area  p0062  N76-2 1067 
A  hybrid  guidance  system  for  aM  weather  approach  and 
landing  p0052  N78  210S6 

Some  basic  end  new  aspects  on  the  disturbance  fields 
of  unsteady  Singularity*  in  uniform  motion 

p0037  N76  22039 

Flight  performance  end  pilot  workload  m  helicopter  flight 
under  simulated  IMC  employing  a  forward  looking  sensor 
pOOM  N76  26066 
Bailout  from  auiO'otefmg  hebcopf#/* 

p0233  N79  19666 
Open/ closed  loop  identification  of  steMity  end  control 
characteristic*  of  combat  aircraft  pot  10  N79  30232 
Dynamic  windtunnel  simulation  of  setivs  control  *ys 
tarn*  pOHO  W79  30233 

In  flight  handling  quality*  mvestigalion  ot  various 
longitudinal  short  teim  dynamres  and  thmel  lift  control 
combinations  for  flight  path  tracking  using  DFVLR  HF6 
320  variable  steM’fy  aircraft  pOl  10  N79-30237 

Multipath  propagation  measurement  by  Doppler  techm 
que  p0173  N79  31478 

Man  dummy  test  vehicle  A  comparison  of  test  results 
tot  escape  systems  with  the  3  different  test  methods 

p0246  N79  31924 
Analyses  of  midair  collisions  in  German  airspace 
Methodology-  and  /aauffs  p0255  N79  3 1 949 

An  obsarvar  system  foi  sensor  failure  detection  and 
isolation  in  digital  flight  control  systems 

p003t  N80  14023 
Theoretical  aerodynamic  methods  tor  active  control 
devices  pOI  12  N80  15150 

Roll  control  by  digitally  controlled  segment  spotters 

pO1 13  N80  1515b 
In-flight  measured  characteristics  of  combined  flap 
spoiler  direct  lift  controls  p0 1 1 4  N60  16165 

Aircraft  parameter  identification  methods  and  their 
application*  Survey  and  future  aspects 

t>007t  N80  19095 
Practical  input  signet  design  pO 071  N80  19097 

Rotorcrafl  identification  experynce  p0071  N80  19101 
Qosed  loop  aspects  of  aircraft  -ientifrcation 

pOO  7  2  N80  19104 

DEUTSCHE  FORSCHUNOG  UNO 

VERSUCHSANSTALT  FUER  LUFT  UND  RAUMFAHRT. 
COLOGNE  (WEST  GERMANY). 

Requirements  of  aeroengine  develop  merit  to  advanced 
experimental  techniques  p0077  N77  32166 

Laser  two  focus  vetocimetry  (L2F1  1 or  use  »n  aero 
engines  £>0077  N77-32169 

Investigation  on  temperature  distribution  near  film  cooled 
airfoils  P0064  N78  21127 

Stramrange  peOitionmg  applied  to  Ti-6AJ-4V 

p0209  N79  10491 
Bodies  p004!  N79  23054 

Unsteady  rotor  blade  loading  m  an  axial  compressor  with 
steady  state  inlet  distortion*  pOO05  N79-27176 

DEUTSCHE  FORSCHUNOG  UNO 
VERSUCHSANSTALT  FUER  LUFT  UNO  RAUMFAHRT. 
GOETTINGEN  (WEST  GERMANY). 

Influence  of  secondary  flow  effect*  on  Wed#  Surface 
pressure  measurements  m  2  -0  transonic  turbmc  cascades 
pOOBI  N78-11095 
An  ax  pen  me  met  study  of  boundary  layer  t-ansitioo  on 
a  slender  cone  at  Mach  5  p0190  N78-14341 

The  influence  of  jets  of  coding  air  exhausted  from  th* 
edge*  of  a  supercritical  turbine  cas-ade  on  th# 
aerodynamic  data  £>0067  N78-21  148 

Calculation  of  unstaady  airloads  on  oscillating  three- 
dimensional  wings  and  body*  p0038  N7S-22038 

Two-dimensional  viscous-flow  past  an  airfoil  in  an 
unstaady  austream  p0039  N78-22058 

Determ matron  of  th#  vortes  shedding  frequency  of 
cascade  with  different  trailing  edge  thickness 

P0040  N78  22067 

Stable  and  untublo  vortBt  *+p*r»i>on 

t>0026  N 79  22008 

Aerodynamics  of  low  aspact  ratio  wing* 

P0041  N79-23053 

Introduction  and  overview  of  configurations 

p0042  N79  31160 
An  emptrtcaf  approach  for  checking  flutter  stability  of 
gliders  and  light  aircraft  p0 1 1 2  N80  15144 

A  simplified  ground  vibration  test  procedure  for  sailplane* 
and  light  aircraft  pO  1 1 2  N80- 15148 

Effect  of  structural  damping  On  th*  dynamic  response 
of  spacecraft  p0213  N80  19577 

DEUTSCHE  FORSCHUNOG  UNO 
VERSUCHSANSTALT  FUER  LUFT-  UND  RAUMFAHRT. 
HAMBURG  (WEST  GERMANY). 

Paychoiogrca)  selection  of  astronaut -acyntittt  l  pay  toed 
specialist*)  p0223  N77  19742 

Subjective  ratings  of  flying  qualities  and  pilot  workload 
m  th#  operation  of  a  short  haul  jet  transport  aircraft 

p0251  N78  18631 

DEUTSCHE  FORSCHUNGG  UND 
VERSUCHSANSTALT  FUER  LUFT-  UND  RAUMFAHRT. 
OSERRFAFFENHOFCN  (WEST  GERMANY). 

Radar  cross  taction  analysts  and  target  imaging  from 
the  Doppler  information  in  the  redar  echo 

POISE  N77  22362 
Interpretation  of  airborne  measurements  of  atmospheric 
extinction  and  irradyting  fluxes  m  Germany  and  the 
Netherlands  p0144  N79  16134 

Theoretical  limits  on  channel  coding  under  venous 
constraints  b0172  N7B  31471 

The  limrted  range  of  th*  human  eye  for  opt<caf  aircraft 
acquisition  p0255  N79  31948 


DEUTSCHE  FOKSCHUNGS-  UNO  VERSUCHSANSTALT  FUER  LUFT  UNO 


CORPORATE  SOURCE  INDEX 


DEUTSCHE  FOA8CHUNOS-  UNO 

VERSUCHSANSTALT  FUER  LUFT  UNO  RAUMFAHRT. 
FOR2  (WIST  Q!  Ml  ANY? 

Dual  beam  laser  enemometry  study  of  the  flow  hold  in 
•  transonic  comptMioi  p0081  N78- 1 1091 

Secondary  flow  studies  in  high-speed  centrifugal  comp 
lessor  impeller*  p0062  N7B  11100 

Corner  boundary  layer  and  sacondary  flow  within  a 
straight  compressor  cascade  p0082  N76-1 1 103 

DCUT8CH8  FORtCHUNQ*  UNO 

VERSUCHSANSTALT  FUCK  LUFT  UNO  RAUMFAHRT. 
STUTTGART  (WEST  GERMANY) 

Dynamic  damping  investigations  on  composites 

p02 14  NSO- 19581 

OiUTSCHC  FORSCHUNGS-  UNO 

VS RSUCHSANSTALT  FUER  LUFT  UNO  RAUMFAHRT. 
WfSSEUMG  (WEST  GERMANY) 

Tha  influence  of  the  atmosphere  on  passive  radiometric 
measurements  p0153  N79-23308 

Misade  guidance  techniques  p0122  N79-27230 

DEUTSCHE  FORSCHUNGSANSTALT  FUER 
F8YCHIATRIE  (MAX  PLANCK  INST1TUT).  MUNICH 
(WEST  GERMANY). 

Oiegnosrs  of  Alcoholism  The  Munich  Alcoholism  Test 

(MAT)  p023S  N78- 1 7662 

DEUTSCHE  LUFTHANSA  AKT1ENGE8EUSCHAFT 
FRANKFURT  AM  MAIN  (WEST  GERMANY) 

The  Lufthansa  day/ night  computer  generated  visual 
system  pOI 18  N79  1 5985 

DEUTSCHE  Vt RSUCHSANSTALT  FUER  LUFT  UND 
RAUMFAHRT.  OSERPFAFFENHOFEN  (WEST 
GERMANY). 

Experimental  results  concerning  the  influence  of  wave 
propagation  on  telemetry  data  transmission  at  230  MHz 
compared  with  2  3  GHz  p0161  N77  32307 

OEUTSCHE  WELLE.  COLOGNE  (WEST  GERMANY). 

On  the  influence  of  surface  statistics,  ground  moisture 
content  and  wave  polarization  on  the  scattering  of  irregular 
terrain  and  on  signal  power  spectra  p0177  N80- 19359 

DIRECTION  CENTRAL!  DU  MATERIEL  DE  LARMEE 
DE  L  AIR.  PARIS  (FRANCE) 

Maintenance  methods  for  improving  propulsion  system 
reliability  p0078  N77-33104 

DIRECTION  DU  MATERIEL  ETUDES  DE 
PROPULSION.  PARIS  (FRANCE) 

The  evolution  and  control  of  different  performance 
degradation  processes  in  modern  propulsion  systems 

p0079  N77  33193 

DIRECTORATE  OF  RAOIO  TECHNOLOGY.  LONDON 
(ENQLANO). 

Statistical  modelling  of  HF  links  p0140  N79-18105 

OIRE2IONE  LABORATORI  AERONAUTICS  MIUTAIRE. 
ROME  (ITALY) 

x-ray  diffraction  From  structural  X  ray  diff'Sctography 
to  X-ray  oscillographic  diffractoscopy  p0196  N78-26468 

DORNIER  WCRKE  G.M.S.H  .  FRIEORICHSHAFEN 
(WEST  GERMANY). 

Study  (safety  analysis)  of  aircraft  systems  during  taka -off 
and  landing  p0045  N7 7  19043 

Vortex  lattice  approach  for  computing  overall  forces  on 
V/STOL  configurations  p0005  N77  20008 

Flight  testing  and  evaluation  techniques  for  the  deter rr in 
ation  of  handling  qualities  p0060  N77  24 1 19 

Tethered  RPV  rotorcraft  pO064  N70  19141 

Analysis  of  error  sources  m  predicted  flight  perform 
snee  p0019  N78  26087 

Inspection  of  carbon  fibre  parts  after  fabrication  and 
during  aennee  p0 1 96  N78  28476 

Advanced  control  concepts  for  future  fighter  aircraft 

p0066  N78  30104 
On  the  test  procedures  of  the  derivative  balances  used 
•n  West  Germany  p0100  N79  15067 

Scan  converter  and  raster  display  controller  for  night 
Vision  display  systems  p0106  N7 9  30203 

Implementation  of  flight  control  m  an  integrated  guidance 
and  Control  system  p0108  N79  30215 

Wind  tunnel  measurements  and  analysis  of  soma  unusual 
control  surfaces  on  two  swept  wing  fighter  configurations 
pOI 13  N80  15155 
Direct  side  force  and  drag  control  with  the  aid  of  pylon 
split  flaps  pO1 14  N80  15163 

OOATMUNO  UNfV  (WEST  GERMANY) 

Non  waldmg  joining  cultmg  and  thermal  spraying 
methodt  p0193  N78  1 1395 

Aspects  of  the  mechanical  and  environmental  behavior 
of  joints  P0193  NTS- 11396 

DOUGLAS  AIRCRAFT  CO..  INC..  LONG  MACH. 

CALIF 

Aetna -control  design  criteria  p0104  N79-16S67 

Damage  tolerance  analysis  of  redundant  structures 

p0210  N79  20414 
Design  of  redundant  structures  p02H  N 79  20418 
Failures  m  edhesnefy  bonded  structures 

p02 12  N 79  23454 

DOWTY  BOULTON  FAUL  LTD..  WOLVE NHAMFTON 

(ENGLANO). 

Nonelectronic  aspects  of  avtomc  system  raliebility 

P0201  NSO  19636 

DRAPER  (CHARLES  STARK)  LAB..  INC..  CAMBRIDGE. 
MAM 

Strapdown  martial  systems  Theory  and  applications 
introduction  and  overview  p0053  N78  26125 

Integration  of  GPS  with  inertia!  navigation  systems 

p0056  NSO  10173 
A  fault  tolerant  architecture  approach  to  avionics 
retiabihfy  improvement  p0200  NSO  19633 

Crurae- missile -earner  navigation  requirements 

P0265  NSO  19843 


OUNLAP  ANO  ASSOCIATES.  INC  .  LA  JOLLA.  CAUF. 

Methods  to  assess  pilot  workload  and  other  temporal 
indicators  of  pilot  performance  effectiveness 

p025 1  N7B  16630 
Aircrew  performance  research  opportunities  using  the 
Air  Combat  Maneuvering  Range  IACMR) 

p0258  N80  14753 

DURHAM  UNIV.  (ENGLAND). 

Sacondary  flow  in  cascades  p0082  N78  1 1096 

DVNAMIT  NOML  AG.  COLOGNE  (WEST  GERMANY) 
Internal  ballistic  problems  of  Helmut  highly  acceleiated 
solid  propallam  rockets  p0125  N80  10288 

DVNAMIT  NOBEL  A  G  .  TROISOORF  (WEST 
GERMANY). 

Propellent  igniter  development  problems 

pOI 25  NSO  10289 


E 

EAST  ANGLIA  UNIV..  NORWICH  (ENGLAND). 

Circulation  control  p0280  N78  22960 

ECO  LI  CENTRAL!  DC  LYON  (FRANCS) 

Calculations  concerning  tha  sacondary  flows  in  compres 
sor  bladings  p0080  N78  1 1085 

Experimental  study  of  the  behavior  of  sacondary  flows 
m  a  transonic  compressor  p0080  N78-1 1086 

A  method  for  predicting  boundary  layer  tranaijton 

p0190  N78  14339 

ECOUE  POLYTECHNIQUE.  PALAI8CAU  (FRANCE). 

New  high  power  microwave  sources  m  tha  millimeinc 
range  p0152  N79  23299 

ICOLE  POLYTECHNIQUE  FEDERAL!  DE  LAUSANNE 
(SWITZERLAND). 

Transport  phenomena  in,  labyrinth-seals  of  tur- 
bomechmes  p0089  N79- 1 1063 

EDINBURGH  UNIV.  (8C0TLAN0) 

The  design  and  development  of  CCD  programmable 
transversal  filter*  and  correlators  p0134  N78  31289 
EUCTRONIQUE  MARCEL  OASSAULT.  ST.  CLOUD 
(FRANCE) 

A  method  for  numerically  calculating  the  probability  of 
detecting  fluctuating  signals  p01S8  N77  22376 

The  integrity  of  onboard  computer  programs  A  solu 
non  p003  1  N80  14028 

The  avionics  computer  program  Practical  experiences 

with  a  methodology  p0033  N80  14037 

impacts  of  technologies  selected  on  the  reliability  and 
operational  availability  of  equipments  Cost  considers 
tens  p0201  N80  19536 

Simulation  fo»  integration  with  dynamic  tests  of  the  logical 
elements  of  principal  onboard  computers 

p0264  NSO  19842 

ELEKTRONIK  SYSTEM  G  M  S  H..  MUNICH  (WEST 
GERMANY). 

Navigation  system  aspects  of  low  altitude  flight 

pOOIT  N78  26073 
Calculation  of  extinction  and  scattering  in  the  wavelength 
range  0  25  to  15  microns  by  hydrometeors  and  for  general 
German  weather  situations  p0143  N79  18129 

Algorithms  for  simultaneous  automatic  track  initiation 
m  multiple  radar  networks  p0169  N79  30460 

A  simulation  program  for  the  determination  of  system 
reliability  of  complex  avionic  systems  p0'99  N80  19523 
Design  and  simulation  of  a  C3  system  for  surveillance 
purposa  p0261  N80  19821 

ELUOTT  AUTOMATION  SPACE  AND  ADVANCED 
MIUTARV  SYSTEMS  LTD..  CAMBER  LEY  (ENGLAND) 
Reliability  management  of  the  avtomc  system  of  a  military 
strike  aircraft  p0202  NSO  19546 

Software  development  for  TORNADO  A  case  history 
from  the  reliability  and  maintainability  aspect 

p0203  NSO  19554 

EMI  ELECTRONICS  LTD  .  FCLTHAM  (ENGLANO) 

Digital  processing  technique*  and  equipment  A  re 
view  p0156  N77  22358 

EMI  ELECTRONICS  LTD..  HAYES  (ENGLAND) 

Microcomputers  and  their  applications 

p0265  N77  22823 

EMI  ELECTRONICS  LTD..  WELLS  (ENGLAND) 

Review  of  two  decades  of  experience  between  30  GHz 
and  900  GHz  m  the  development  of  model  radar  systems 
p0148  N79  23268 

Microwave  holography  A  decade  of  development 

O0148  N79  23270 

CMI  VARIAN  LTD  .  HAYES  (ENGLAND) 

Broad  band  megawatt  ktystrom  amplifiar  Utilizing  an 
overlapping  mode  extended  interaction  output  section 

p0155  N77  22351 

ERA  LTD  .  LEATHERN!  AO  (ENGLAND) 

Programing  languages  and  basic  programming  techm 
qua*  P0265  N77  22824 

Microprocessor  support  oftware  p0265  N77  22826 

Feasibility  studies  of  msular  guide  millimeter  wave 
integrated  circuits  p0151  N79-23291 

ERNO  RAUMFAHRTTECHNIK  GMBH  BREMEN 
(WIST  GERMANY) 

Human  engineering  Crew  systems  tool  for  Speceiab 
design  p0222  N77  19737 

EUROCONTROL  AGENCY.  BRUSSELS  (BELGIUM). 
Statistical  analysts  of  tha  pathology  of  air  traffic  control - 
radar  Operators  Their  relationship  to  work  related  stress 
p0223  N77  20737 

EUROCONTROL  AGENCY.  MAASTRICHT 
(NETHERLANDS) 

A  digital  communtcation  system  as  gateway  between 
adjacent  computerized  air  traffic  control  centres 

P0171  N79  31463 


EUROPEAN  OFFICE  OF  AEROSPACE  REMARCH 
AND  DEVELOPMENT.  LONDON  (ENGLAND). 

Tha  impact  of  integrated  guidance  and  control  technology 
on  weapons  system  design  p0021  N79-20010 


F 


FEDERAL  ARMED  FORCES  MEDICAL  COLL.  MUNICH 
(WEST  GERMANY) 

Coordination  of  medical  aspects  of  tha  ax  rescue  service 
■n  the  Federal  Republic  of  Germany  p0226  N79-19610 
Therapy  on  nerve  agent  poisoning  p0256  NSO- 14732 

FEDERAL  AVIATION  ADMINISTRATION. 
WASHINGTON.  D  C 

Tha  Federal  Aviation  Administration  and  aviation  safety 
P004S  N77  19049 
Experience  with  periodic  aviation  medical  examinations 
P0237  N79  11696 
Handling  qualities  of  a  simulated  STOL  aircraft  m  natural 
and  compute*  generated  turbulence  and  shear 

pOI  18  N79  15981 
Automatic  radar  tracking  m  terminal  ax  traffic  control 
facilities  p017Q  N7 9  30469 

FEDERAL  AVIATION  AGENCY.  OKLAHOMA  CITY. 

OK  LA. 

Visual  and  optical  assessment  of  gas  protective  face 
masks  p0230  N 79  19642 

FERNMELOETECHNISCHE8  ZENTRALAMT, 
DARMSTADT  (WEST  GERMANY). 

Maximum  usable  bandwidth  and  frequency  diversity  in 
troposcatter  communication  p0166  N79- 10327 

FERRANTI  LTD..  EDINRURGH  (SCOTLAND) 

Recant  advances  in  high  resolution  inertial  navigation 

P0050  N78  21075 
Navigation  guidance  and  control  fo'  high  performance 
military  aircraft  p0052  N78-21090 

An  advanced  navigation  display  and  its  affect  on  system 
design  p0023  N 79  20020 

A  helicopter  high  definition  rotor  Made  radar 

pO107  N79  30207 

FGAN.  WACHTBERG  WERTHHOVEN  (WEST 
GERMANY). 

Introductory  notes  on  propagation  affects  and  related 
aspects  P0173  N79  31473 

FIAT  AVIA2IONE  S.P.A..  TURIN  (ITALY). 

Some  theoretical  and  experimental  investigations  of 
stresses  and  vibrations  in  a  radial  flow  rotor 

p0093  N79  27158 

FIAT  RESEARCH  CENTER.  ORSASSANO  (ITALY) 

Application  of  small -angle  neutron  scattering  to  NDI  of 
materials  and  manufactured  components 

p0195  N78  26465 
Surface  corrosion  evaluation  by  relative  magnetic 
susceptibility  measurements  pO!95  N78-26466 

Surface  treatments  by  high  power  laser  on  nickel  base 
suparalloyt  pO  146  N79  23245 

Heat  treatment  of  P/M  nickel -base  supetallovs  for  turbine 
disks  P0148  N79-23254 

FLOW  RESEARCH.  INC..  KENT.  WASH. 

Numerical  solution  of  the  unsteady  transonic  small 
disturbance  equations  p0012  N77-3109? 

FORSCHUNOSINSTITUT  DER  DEUTSCHEN 
RUNDESPOST.  DARMSTADT  (WEST  GERMANY). 

HF  short-term  field-strength  predictions  and  their 
agreement  with  observations  p0l4l  N7918112 

Comparison  of  measured  and  predicted  MUF  sat  a  remote 
location  pOIBO  NBO  19378 

FORSCHUNOSINSTITUT  FUER  ANTHROPOTECHNIK. 
MECKENHEIM  (WEST  GERMANY). 

Human  engtneenng  evaluation  of  a  cockpit  display/input 
device  using  a  touch  sensitive  screen  p00i4  N78-26056 
Methods  for  tha  validation  of  synthesized  images  m  visual 
flight  simulation  p0023  N79-20021 

FORSCHUNOSINSTITUT  FUER  FUNK  UND 
MATHEMAT1K.  WERTHOVEN  (WEST  GERMANY). 

The  ELRA  phased- array  radar  with  automatic  phase 
adjustment  in  practice  p0159  N77- 22381 

SAW  filter  application  for  phased  array  radar 

p0136  N78-31300 
Beam  steering  and  signal  processing  with  a  phased  array 
radar  system  for  automatic  track  initiation 

P016B  N79-30457 
Automatic  track  initiation  for  a  phased  array  radar  using 
a  clutter  map  p0169  N79-30464 

Software  structure  and  sampling  strategy  for  automatic 
target  tracking  wrth  a  phased  array  radar 

P0170  N79  30465 
The  formation  tracking  procedure  for  tracking  in  danse 
target  environment  pOI  70  N79  30466 

Objectives  for  burldmg  an  expenmental  CCIS 

PC260  N80  19816 

FORSCHUNOSINSTITUT  FUER 
HOCHFREQUtNZPHYSIK.  WERTHHOVEN  (WEST 
GERMANY). 

Problems  of  adaptive  sidetobe  suppression 

p0157  N77-22368 
Statistics  of  troposcatter  channel*  with  respect  to  the 
applications  of  adaptive  equalizing  techniques 

p0163  N79  10304 

FORSCHUNOSINSTITUT  FUER  OPT1K.  TUEBINGEN 
(WEST  GERMANY). 

Introduction  to  optical  problems  of  systems 

P0161  N78  23319 

Physics  of  incoherent  optical  propagation 

P0161  N78  23320 
The  influence  of  meteorological  parameters  on  Atmotp 
bene  transmission  at  10  6  microns  (CO  2  laser  radiation  I 
and  0  63  microns  (HeNe-tasei  radiation)  from  measure 
ments  and  calculations 

IREPT  1978/61  pOI 44  N79  18136 


CORPORA  TE  SOURCE  INDEX 


INDUSTRIEANLAGEN  BETRIEBSGESELLSCHAFT  M.B.H..  OTTOBRUNN 


FRAUNHOFER  GESELLSCHAFT.  KARLSRUHE  (WEST 
01  AM  A  NY) 

integrating  sensory  information  in  a  multiaansor  systam 
to*  battlefield  surveillance  p0285  N79  25984 

FREIBURG  UNIV  tWf  ST  GERMANY) 

Cardiological  finding*  m  IIS  pilots  Diagnoses  and 
of  then  flying  Mnau  p0241  N79  11721 

FUENRUNGSA&AOEMIE  OCR  RUNDESWSHR. 
HAMRURO  (WEST  OCRMANY) 

Interfering  airfoils  in  two  dimensional  unsteady  mcompr 
•ss.Na  Bow  p0037  N78  22040 


G 

OARTNCR  (WALT! A  •  )  AND  MURPHY  (Ml Lit  A  ). 
MENLO  PARK.  CALIF 

Concepts  of  workload  p0257  N80  14740 

Concepts  of  fatigue  p0257  N80  14741 

GEC  MARCONI  CUECTRONICt  LTD  ,  CHELMSFORO 
(t  NO  LA  NO) 

Tropoacattei  angle  diversity  m  theory  and  practice 

P0168  N79  10328 

QEC  HIRST  RCSCAACH  CENTRE.  WIMBUY 
(ENGLAND). 

Hybrid  open  miciostnp  MIC  technology  at  millimeter 
wavelengths  pOISI  N79  23289 

OENCRAL  DYNAMICS  CONVAI A.  SAN  DIEOO.  CAUF 

Theory  of  wing  span  loading  instabilities  near  stall 

pOOOS  N77  20014 
The  transonic  oscillating  flap  A  comparison  of  calcuia 
lions  with  experiments  pOOl  1  N7  7  3 1086 

OENCRAL  DYNAMICS  ELECTRONICS.  SAN  DIEOO. 
CAUF 

Master  control  station  p0055  N0O  10163 

GPS  master  control  station  operations 

p00S5  N80  10164 
Monitor  stations  p0055  N80  10165 

Ephemeris  and  clock  determination  in  GPS 

p0055  N80  10168 

GENERAL  DYNAMICS/ ELECTRONICS.  VANDENBURG 
AFB.  CAUF 

The  GPS  upload  station  p0055  N80  10166 

GENERAL  OVNAMICS/FOAT  WORTH.  TEX. 

Aircraft  maneuvers  and  dynamic  phenomena  resulting 
in  rapid  changes  of  load  distributions  or/ and  fluctuating 
separation  p0005  N7  7  20009 

Application  of  fracture  mechanics  to  the  F-1 1 1  airplane 
p0205  N7722557 

Prediction  of  transonic  aircraft  buffet  response 

pOOlO  N77  31076 
Correlation  of  F  16  aerodynamics  and  performance 
predictions  with  early  flight  test  results 

pOOl 9  N78  26092 
F  16  multi  national  fighter  pOI 04  N79  16869 

Design  guidelines  for  the  application  of  forebody  and 
nose  strakes  to  a  fighter  aircraft  based  on  F  16  wind  tunnel 
testing  experiment  pOOZS  (V 79  22000 

Behavior  of  adhesively  bonded  joints  under  cyclic 
loading  p02  1 2  N79  23453 

Enhanced  fighter  mission  effectiveness  by  use  of  integr 
ated  flight  systems  p0l08  N79  30223 

Redundancy  management  considerations  for  a  control 
configured  fighter  aircraft  triplex  digital  fly  by -wire  flight 

control  system  p0031  N80- 14026 

GENERAL  ELECTRIC  CO..  CINCINNATI.  OHIO 
Variable  cycle  engine  applications  and  constraints 

p0075  N77  22126 
Practical  application  of  LV  systems  to  aero  engine 
research  and  development  p0078  N77-32170 

Aircraft  engine  design  and  development  through  lessons 
learned  p0079  N77-33190 

Measurement  and  control  of  simulated  environmental 
■cing  conditions  m  an  outdoor  free  |et.  engine  ground  test 

facility  p0021  N79- 10009 

State-of  the  art  of  nondestructive  inspection  of  aircraft 

engines  p0198  N79-25413 

Aircraft  engine  design  using  experimental  stress  analysis 
techniques  p0092  N79-27151 

GENERAL  ELECTRIC  CO..  DAYTONA  BEACH.  FLA. 
Visual  criteria  for  out  of  the  cockpit  visual  scenes 

pOI 17  N79-15976 

GENERAL  ELECTRIC  CO..  EVENOALI.  OHIO. 

Effects  of  film  injection  on  performance  of  a  cooled 
turbine  p0087  N78  21147 

GENERAL  ELECTRIC  CO..  FAIRFIELD.  CONN. 

The  need  tar  task  onented  control  laws 

p0097  N77  26164 

GENERAL  ELECTRIC  CO..  SCHENECTADY.  N.  Y. 

Charge  Injection  Device  (ClD)  H edema rd  plane  processor 
tar  image  bandwidth  compression  pOI 37  N78  31309 

GENERAL  ELECTRIC  CO..  SYRACUSE.  N.V. 

Transit  satellite  observations  of  ionospheric  irregulan 
ties  p0047  N77-22072 

HF  scatter  from  overdense  meteor  trails 

p0163  N79  10305 

Tioposphenc  effects  on  HF  Propagation 

p0180  N60  19380 

GENERAL  RESEARCH  CORF..  SANTA  BARBARA. 
CAUF. 

Life  cycle  cost  analysis  concepts  and  procedures 

p0197  N79  25408 

Resource  Analysis  tar  data  processing  software 

p0287  N79  25997 
A  netting  approach  to  automatic  radar  track  initiation, 
association  and  tracking  m  air  surveillance  systems 

p0169  N79  30461 

Verification  and  validation  of  avionic  simulations 

p0260  N80  19814 


GENOA  UNIV  (ITALY) 

Fundamentals  of  ELF  communication  and  detection 

p02 18  N78  19596 
Electric  field  components  m  presence  of  e  sea  sea  bottom 
interface  at  ELF  p0179  N80  19367 

Numerical  modelling  of  structures'  to  account  lor  internal 
damping  p02l3  N80  19575 

GEORGIA  INST  OF  TECH..  ATLANTA 

A  numerical  study  of  unsteady  viscous  flows  around 
airfoils  p0039  N 78  22056 

Environmental  effects  on  miffimeter  radar  performenc e 
P0148  N79  23266 
Concepts  and  techniques  in  the  ulilnation  of  millimeter 
and  submillimeter  waves  p0150  ^*79  23265 

Combustion  of  aluminum  m  solid  piopeilant  flames 

pOI  25  N80  10295 

GERMAN  AIR  FORCE.  PORZ  WAHN  (WEST 
GERMANY). 

Night  rescue  operation  procedure  over  sea  with  ball 
UH  ID  helicopters  p0225  N79  19609 

Backache  m  UH  ID  halicoptar  craws 

p0227  N79  19620 

GERMAN  ARMY  HOSFITAL  MUNICH  (WEST 
GERMANY) 

Rescue  helicopters  >n  primary  and  secondary  missions 
p0225  N79  19606 

GERMAN  MIUTARY  GEOPHYSICAL  OFFICE. 

TRABEN  TRARBACH  (WEST  GERMANY) 

Biological  and  geophysical  factors  of  elect romagnetic 
wave  propagation  and  their  use  in  digital  data  banks 

p0178  N60  19363 

GESELLSCHAFT  OEUTSCHER  CHEMIKER.  WEINHEIM 
(WEST  GERMANY) 

The  future  of  primary  scientific  publications 

P0278  N78 -11878 

GESELLSCHAFT  FUER  WtRTSCHAFTUCHE 
BAUTECHNIK  M  B  H  .  MUNICH  (WEST  GERMANY) 

Analytical  software  verification  p0203  N80  19552 

GIE  ISFENA.  PARIS  (FRANCE). 

The  equipment  system  interface  in  an  antitank  helicopter 
at  night  p0107  N79  302 1 1 

GILBERT  (GLEN  A.)  AND  ASSOCIATES. 
WASHINGTON.  D  C. 

Civil  applications  of  NAVSTAR  GPSp0056  N80  10175 
GRUMMAN  AEROSPACE  CORF  .  RETHFAGE.  N  Y 

Advanced  joining  techniques  in  aerospace  cell  struc 
lures  pOI 93  N78  11392 

Innovative  manufacturing  for  automated  drilling  opera 
lions  p0146  N79-23240 

GTE  SYLVANIA.  INC .  NEEDHAM  HEIGHTS.  MASS. 

Tactical  automated  message  processing  systems 

p0286  N79  25992 


H 


HAMBURG  UktlV  /WEST  GERMANY). 

Man  made  modification  of  clean-air  propagation  condi¬ 
tions  I VHF  to  EHF)  p0215  N77-19532 

HAMILTON  STANDARD.  FARMINGTON.  CONN 

A  redundant  martial  navigation  system  for  I  US 

p0032  N80  14029 

HAMILTON  STANDARD.  WINDSOR  LOCKS.  CONN 

Multi -mission  uses  tar  prop-fen  propulsion 

p0075  N77 -22127 

HARRIS  CORF  ,  MELBOURNE.  FLA. 

A  16  Kb/a  Modem  for  secure  voice  service  over  nar 
rowbxnd  analog  channels  p0175  N79-31495 

HARVARD  MEOICAL  SCHOOL.  BOSTON.  MASS. 

Biological  rhythms  of  men  living  in  isolation  from  time 
cues  p0247  N80  15813 

HATFIELD  POLYTECHNIC  (ENGLAND) 

Prospects  for  facsimile  in  information  transfer 

p02 79  N78- 11880 

HAWKER  SIDDELEY  AVIATION  LTD..  DUNSFOLD 
(ENGLAND) 

Flight  testing  techniques,  autumn  1976 

p0059  N77  24109 

HAWKER  SIDDELEY  AVIATION  LTD..  KINGSTON 
UPON  THAMES  (ENOLANO). 

failure  mode  analysis  in  the  light  of  experience 

p0044  N77- 19040 
Examples  of  load  prediction  difficulties 

p0002  N77  19991 

Unsteady  airloads  in  separated  and  transonic  flow 

pOOlO  N77-31074 

VTOL  performance  estimation  for  |et  lift  aircraft 

p0018  N78  26082 
Technology  development  to  meet  the  military  require¬ 
ments  p0066  N78-30100 

Metal  technology  tor  future  aircraft  design 

p0068  N78  30115 

HAWKER  SIOOELEY  AVIATION  LTO..  LONDON 
(ENGLAND). 

Practical  applications  of  fracture  mechanics  techniques 
to  aircraft  structural  problems  p0205  N77-22555 

HELLENIC  AIR  FORCE  TECHNOLOGY  RESEARCH 
CENTER.  ATHENS  (GREECE). 

Design  criteria  for  the  non- occurrence  of  high  speed 
unsteady  separation  about  concave  bodies 

p0039  N76  22062 

HELL1RMANN  DEUTSCH.  EAST  GRINSTEAD 
(ENGLAND). 

Fibres  Optics  convertors  Mot  forming  versus  epoxy 
bonding  of  bundles  end  new  techniques  with  single  fibres 
p0276  N 78  16850 

HERCULES.  INC  .  MCGREGOR.  TEX. 

Solid  rocket  motor  design  automation  technology 

pOI 24  *80  10283 

HCRIOTT  WATT  UNIV..  EOINBUROH  (SCOTLAND). 

Remote  sensing  p0162  N78  23329 


HOCHSCHULE  OER  SUNOESWEHR.  MUNICH  (WEST 
GERMANY) 

Stall  behaviour  evaluation  fiom  flight  tost  results 

p0109  N79  30227 

HONEYWELL  INC  .  MINNEAPOLIS.  MINN 

Sirapdown  sensors  p0053  N78  26126 

F  8  artive  control  p0104  N 79  16870 

HONEYWELL  INC  .  ST  LOUIS  PARK.  MINN 

Buifi  in  tost  techniques  lot  digital  flight  control  systems 
p0008  N7 7  25068 
JA  37  Digital  Automatic  Flight  Control  System  IDA 
FCS)  p0009  *7  7  25075 

HOPITAL  BEGIN.  ST  MANOE  (FRANCE) 

Radiological  examination  of  the  Rachis  and  fitness  for 
employment  as  e  helicopter  pilot  p0229  N79  19634 
HOPITAL  OBSTRUCTION  DES  ARMIES. 

VERSAILLES  (FRANCE) 

Cardiac  conduction  end  aptitude  problem  of  fliers  The 
benefits  of  endocaviiol  recording  of  the  His  bundles 

p0240  N79  11716 
The  advantages  of  ultrasonic  echocardiography  m  the 
cardiological  evaluation  of  fliers  p0240  N79  11718 
HUGHES  AIRCRAFT  CO..  CANOGA  PARK.  CAUF 
Global  positioning  system  tactical  missile  guidance 

p0022  N79  20013 
Expendable  digital  computers  m  tactical  missile  trends 
and  tradeoffs  m  software  end  hardware 

p0024  N79  20024 
Microstrip  components  for  low  cost  millimeter  waves 
missile  seekers  p0l5l  N79  23288 

HUGHES  AIRCRAFT  CO..  FULLERTON,  CAUF 

The  role  of  atftenced  technology  m  TDMA  systems 

p0286  *79  25986 
Establishment  of  air  defense  sensor  requirements  fo« 
automatic  aircraft  tracking  p017  1  *79-30473 

Command  and  control  terminals  p0057  *80  10185 

HUGHES  AIRCRAFT  CO  .  TORRANCE.  CAUF 
Hughes  IMPATT  device  work  above  100  GH/ 

p0 149  *79  23276 

HUGHES  HEUCOPTERS.  CULVER  CITY.  CAUF 

Combined  military  and  commercial  application  of  light 
helicopters  p0064  *78  19136 

TAD  RAP  A  computer  aided  technique  (O'  reducing 
aircrew  task  analysis  data  p0228  N79- 19628 

The  approach  to  crew  protection  in  the  crash  environment 
for  the  YAH  64  p0233  *79  19664 

HUMAN  ENGINEERING  LARS..  ARERDEEN  PROVING 
GROUNO.  MO. 

Use  of  eye-movement  measures  to  establish  design 
parameters  for  helicopter  instrument  panels 

p0252  *78  31748 
Internal  cockpit  reflections  of  external  point  light  sources 
for  the  model  YAH  64  advanced  attack  helicopter 

p0230  N79  19643 


I 

IBM  FEDERAL  SYSTEMS  DIV..  OWEGO.  N.  V 

JTIDS  expendable/ low  cost  terminal  development 

p0057  *80  10187 

IBM  FRANCE  S.  A..  PARIS. 

Basic  concepts  of  radar  data  processing  in  the  STRIDA 
pOI 70  *79  30472 

ISM  WATSON  RESEARCH  CENTER.  VORKTOWN 
HEIGHTS.  N  Y. 

Techniques  tai  microprogram  validation 

p0007  N77  25064 

I0W.  FRANKFURT  (WEST  GERMANY). 

Two  years  experience  with  an  integrated  national 
scientific  end  technical  information  programme 

p0279  *78-1  1886 

ILUNOIS  INST.  OF  TECH..  CHICAGO. 

Features  of  unsteady  flows  over  airfoils 

p0038  *78-22054 

ILUNOIS  UNIV.  AT  URBANA  CHAMPAIGN.  URBANA. 

Pulse  delay  and  pulse  distortion  by  random  scattenng 
in  the  ionosphere  p0184  N79- 10308 

Methods  of  determining  ionospheric  structure  fiom 
oblique  sounding  date  p0181  *80- 19384 

ILUNOIS  UNIV..  URBANA. 

Paperless  communication  systems  Putting  it  all  togel 
her  P0280  N78  1  1888 

IMPERIAL  CHEMICAL  INDUSTRIES.  WILTON 
IENQLAND). 

Secondary  flow  and  losses  m  turbine  cascades  with  inlet 
skew  pOOBl  N78-1 1092 

IMPERIAL  COLL  OF  SCIENCE  AND  TECHNOLOGY. 
LONDON  (ENGLANO). 

A  comparison  between  predicted  end  measured  species 
concentrations  end  velocities  in  a  research  combustor 

P0088  N78  21158 

Structure  of  turbulence  in  complex  flows 

p0192  *78  28407 

Prediction  of  separation  using  boundary  layer  theory 

p0192  *78  28408 
Future  fuels  for  aviation  p013t  *79-13193 

The  role  of  fundamental  combustion  in  the  future  aviation 
fuels  program  p013!  *79-13195 

IMPERIAL  METAL  INDUSTRIES  LTD.. 
KIDDERMINSTER  (ENGLAND). 

The  suppression  of  combustion  instability  by  particulate 
damping  in  smokeless  solid  propellent  motors 

pO!27  *80  10307 

INDUSTRIE  ANLAOEN-SETRIESSGESCLLSCHAFT 
M.B.M..  OTTOBRUNN  (WEST  GERMANY) 

Possibilities  of  adapting  by-pass-engines  to  the  require 
ments  of  higher  supersonic  flight  p0075  *77-22123 

Crack  propagation  and  residual  static  strength  of  typical 
aircraft  forgings  p0205  N7  7  -2  2656 


INFORMATICS.  INC  .  PALO  ALTO.  CALIF 


CORPORA  T£  SOURCE  INDEX 


Review  ot  acoustic  fatigue  activities  in  Germany 

p0206  N77  22569 
Calculation  methods  fo>  fatigue  life  and  crack  propage 
ion  p0062  N78  18049 

Tests  on  details  and  components  pO<>62  N78  19050 
NDI  methods  on  full  scale  fatigue  tests  and  then  service 
usage  p0l96  N78  26471 

Differences  between  simulation  and  real  world  at  the 
IABG  air  to  air  combat  simulator  with  a  wide  angle  visual 
system  p0t20  N79  1599  7 

Fatigue  crack  growth  p0210  N79  20412 

Design  of  heavy  sections  p0210  N79  20416 

Treatment  of  scatter  of  fracture  toughness  data  for  design 
purposes  p02 10  N79  204 1  7 

Remarks  on  simulation  Objective*/  areas  ot  use/ 
possibilities/  limitations  An  overview  p0260  N80  19812 
Simulation  of  overall  an  detense  command  and  control 
p0260  N80  19816 
An-to  an  engagement  simulation  p0262  N80  19834 
Fire  control  lor  air  to  air  gunnery  in  high  performance 
tighter  aircraft  p0264  N80  19841 

INFORMATICS.  INC  .  PALO  ALTO.  CAUF 

Unsteady  force  and  moment  alleviation  m  transonic 
flow  p0037  N78  22046 

fNFORMA TICS.  INC.  WOODLAND  HILLS.  CAUF 

Future  prospects  for  minicomputers  p0281  N78  22966 
INSTITUT  OE  MECANIQUE  DCS  FLUIOES  DE 
MARSEILLE  (FRANCE) 

Three  dimensional  boundary  layer  transition  on  a  yawed 
7  5  deg  sharp  cone  at  Mach  S  pO  1 90  N7S  14342 

The  dynamic  flow  on  a  wing  profile  in  the  movement 
of  a  screen  The  influence  of  oscillation  parameters 

p0039  N78  22061 

INSTITUT  DC  MECANIQUE  DCS  FLUIOES  DE  ULLE 
(FRANCE) 

Wind  tunnel  and  free  Right  model  identifrcation  expert 
ence  p0072  N80  19103 

INSTITUT  DE  RECHERCHE  0  INFORMATIQUE  ET 
0  AUTOMATISMS.  ROQUENCOURT  (FRANCE) 

Quantitative  assessments  of  software  reliability 

p0203  N80  19550 

INSTITUT  FUER  ANQEWANDTE 
MATERIALFORSCHUNG  OCR 
FRAUNHOFFER  OESC LLSCHAFT  E  V  .  BREMEN 
(WEST  GERMANY) 

The  nature  of  adhesion  mechanisms  and  the  influence 
of  surface  treatments  on  the  behaviour  of  bonded  |omts 

p02 1 2  N79  23455 

INSTITUT  FUER  ASTROPHYSIK  UND 
EXTRATERRESTRISCHE  FORSCHUNG.  BONN  (WEST 
GERMANY). 

Coupling  between  the  neutral  and  ionized  upper  at 
mosphere  during  disturbed  conditions  p0l8l  N80  19386 

INSTITUT  FUER  CHEMIE  OER  TftElB-  UND 
EXRLOSIVSTOFFE.  RFINZTAL  (WEST  GERMANY) 

The  ageing  behaviour  of  solid  rocket  propellants  regarding 
their  mechanical  properties  p0126  N80  10299 

INSTITUT  FUER  FLUGMECHANIK.  BRUNSWICK 
(WEST  GERMANY) 

Gust  vehicle  parameter  identification  by  dynamic  Simula 
tion  in  wind  tunnels  p0104  N79  15097 

INSTITUT  FUER  RHYSIKALISCHE 
WELTRAUMFORSHUNG.  FREIBURG  (WEST 
GERMANY). 

intentions  and  build  up  of  the  international  reference 
ionosphere  pOI  39  N79  18100 

INSTITUT  NATIONAL  OES  SCIENCES  ARRLIQUEES 
DE  LYON.  VILLEURBANNE  (FRANCE) 

The  analysis  of  engine  vibrations  p0092  N79  27150 

INSTITUTE  FOR  DEFENSE  ANALYSES.  ARLINGTON. 
VA 

Cost  effectiveness  of  flight  simulators  lor  military 
trammg  p0262  N80  19830 

Use  of  simulation  in  the  evaluation  of  the  IFFN  process 
P0262  N80  19833 

INSTITUTE  FOR  TELECOMMUNICATION  SCIENCES. 
BOULDER.  COLO 

Troposphenc  stratification  and  anomalous  propagation 
p0 165  N79  10319 

Ionospheric  predictions  Methods  and  results 

pOMO  N79  181 10 
Atmospheric  medium  characterization  and  modelling  of 
E  HF  propagation  m  air  p0144  N79  10140 

Aerospace  propagation  prediction  capabilities  associated 
with  the  IF  77  model  p0145  N79  18143 

T ransionosphe r ic  radio  propagation  p0167  N79  27387 
Theories  of  ground  wave  propagation  over  mixed  paths 
pOI  76  N80  19350 
Ground  wave  propagation  over  irregular  inhomogeneous 
terrain  Comparisons  of  calculations  and  measurements 
at  frequencies  from  121  kHz  to  50  mHz 

P0176  N0O  19352 

Perspective  on  the  prediction  of  auroral  absorption 

pOIBI  N80  19390 
Excitation  of  the  HF  surface  wave  by  vertical  and 
horizontal  apertures  p0184  N80  19410 

Comparison  of  loop  and  dipola  antennas  in  leaky  feeder 

communication  systems  p0184  N60  19412 

INSTITUTE  OF  AVIATION  MEOICINE. 

FARNBOROUGH  (ENGLANO) 

The  psychologist  m  aircraft  accident  investigation 

P0254  N79  31946 
Pilot  incapacity  in  flight  p0255  N79  31950 

Geographical  disorientation  and  flight  safety 

P0255  N79  31951 
Peal  time  simulation  An  indispensable  but  overused 
evaluation  tachique  p0261  N80  19820 

INSTITUT!  OF  AVIATION  MEOICINE. 
FUERSTENFELDBRUCK  (WEST  GERMANY) 

Subjective  stress  assessment  as  a  criterion  tor  measuring 
the  psychophysical  workload  on  pilots  p0251  N78  16632 


INSTITUTES  FUER  WEHRMIOIZIN  UNO  HYGIENE 
KOBLENZ  (WEST  GERMANY! 

CO  dose  meter  for  working  place*  *■'  *sd  io  extreme 
peaks  of  co  contamination  72 5  N7  7  2074  7 

INSTITUTO  NACIONAL  OE  METIORO>.OGIA  E 
GEOFISICA.  LISBON  (RORTUGAU 

Ionospheric  effects  of  e  solar  eclipse  m  me  Cape  Varcle 

Islands  p0182  N80  19399 

INTEL  CORR  LTD  (ENGLAND) 

Microcomputei  design  and  future  trends  in  rmcrocompu 
ter  components  p0265  N7  7  22825 

Microprocessor*  m  process  control  p0265  N7  7  22828 

INTERACTIVE  TELEVISION  CO  .  ARUNGTON.  VA 

Aviation  training  using  video  disk  technology 

p0262  N80  19828 

INTERNATIONAL  DEVELOPMENT  RESEARCH 
CENTRE.  OTTAWA  (ONTARIO) 

The  iDRCs  minicomputer  based  bibliographic  mlorma 
lion  system  p0280  N78  22961 

INTERNATIONAL  TRANSLATIONS  CENTRE.  DELFT 
(NETHERLANDS! 

From  ETC  to  I TC  the  International  Translations  Centre 
p02  79  N78  1 1882 

lONOSPHAREN  INSTITUT  BREISACH  (WEST 
GERMANY) 

Basic  findings  helpful  for  ionospheric  predictions 

p018 1  N80  19387 

IOWA  UNIV  .  IOWA  CITY 

IPS  activity  observed  as  a  precursor  of  solar  induced 
terrestrial  activity  p0142  N79  18124 

ISTITUTO  Dl  TECNOLOG1A  AEROSRAZIALE.  ROME 
(ITALY) 

Damping  effects  m  joints  and  experimental  tests  on 
1 1 veted  specimens  p0214  N80  19584 

ITALIAN  AIR  FORCE  MEDICAL  APPEAL  BOARO. 
ROME 

Psychopathology  o'  an  traffic  controllers  and  radar 
operators  p0224  N77  20738 

ITALIAN  AIR  FORCE  MEDICAL  SERVICE  H  Q 

ROME 

Workload  and  operational  fatigue  m  helicopter  pilots 

p0250  N78  16622 
Cardiovascular  diseases  as  a  cause  of  unfitness  for  flying 
service  in  aircrews  of  Italian  An  Force  Etiopathogenesis 
influence  of  performance  in  flight  and  prevention 

p024 1  N79  1  1725 

Sensorial  aspects  of  helicoptei  operations 

p0230  N79  19644 
Human  factors  >n  production  and  prevention  of  aircraft 
accidents  due  to  disorientation  m  flight 

p0255  N79  31952 
Some  considerations  concerning  methods  to  evaluate  and 
assess  workload  ,n  and  aft  pilots  p0257  N80  14743 

ITAUAN  NAVY.  SREZIA 

Speculations  on  media  interfaces  wit*'  interesting  E  LF 
communications  p016l  N77  32388 

ITT  AVIONICS.  NUTLEY.  N  J 

JTIOS  The  issue  of  frequency  selection 

pO057  N80  10183 

Distributed  TQma  An  approach  to  JTIDS  phase  2 

p0057  N80  10189 

JTIDS  H/  DTDMA  command  and  control  terminals 

t>0057  N80  10190 
JTIDS  ll/DTDMA  tactical  terminal  p0057  N80  10191 

ITT  COMPONENTS  GROUP  EUROf  E.  LEEOS 
(ENGLANO) 

Fibre  optics  ihterconnectron  components 

p0276  N78  16851 

ITT  ELECTRO  OPTICAL  PRODUCTS  DIV .  ROANOKE. 

VA 

Testing  of  tensile  strength  of  optical  fiber  waveguides 
p0272  N78  Ib8l0 
A  two  kilometer  optical  fiber  digital  transmission  system 
for  field  use  at  20  Mb/s  p0272  N78  16814 

ITT  QtLf ILIAN,  INC  .  VAN  NUYS.  CAUF 

Techniques  for  automatic  target  detection  in  scanning 
3  D  .adar  p0157  N77  22366 

Simulation  of  a  radar  tracking  a  glinting  aircraft  taiget 
in  a  multipath  environment  p0158  N77  22377 


J 

JAMES  COOK  UNIV  OF  NORTH  QUEENSLAND. 
TOWNSVILLE  (AUSTRALIA) 

Trensequatonai  propagation  through  equatorial  plasma 
bubbles  Discrete  events  p0182  N80  19393 

A  mobile  HF  impulse  source  locator  p0184  N80  19414 

JENAER  GLA8WERK  SCHOTT  AND  GEN..  MAINZ 
(WEST  GERMANY) 

Influence  of  the  refractive  index  profile  on  the  fransmis 
ston  quality  of  gradient  index  optical  fibres 

p0274  N78  16830 

JET  PROPULSION  LAB  .  CAUFORNIA  INST  OF 
TECH  .  PASADENA 

Transition  prediction  and  linear  stabrlrty  theory 

p01B7  N78  14317 

A  review  of  NASA  fiber  optics  tasks 

p027 1  N78  16807 
Spacecraft  damping  considerations  m  structural  design 
n0213  N80  19578 

JOHANN  WOLFGANG  GOETHE  UNIVERSITAT. 
FRANKFURT  AM  MAIN  (WEST  GERMANY). 

Neurophysiological  assessment  of  functional  states  of  the 
brain  p0253  N7B  31755 

Aspects  of  source  encoding  p0174  N79  31484 

Problems  in  combining  source  and  channel  coding 

pOI  74  N79  31485 

JOHNS  HOPKINS  UNIV  .  BALTIMORE.  MD 

Non  destructive  methods  for  the  earfy  detection  of  fatigue 
damage  in  aircraft  components  pOT98  254  f  7 


JOINT  RADIO  COMMITTEE  OF  THE  NATIONAUSCO 
POWER  INDUSTRIES.  LONDON  (f  NOLAND) 

Radiu  nelwork  and  radio  link  surveys  derived  by  computer 
from  «  terrain  data  base  p0178  N80  19365 

JTIDS  PROGRAM  OFFICE.  HANSCOM  AFB.  MASS 

The  Jomt  Tactical  Information  Distribution  System 
JTIDSi  P0062  N78  21086 

JTIDS  system  overview  pOOS6  N80  10180 


K 


KAISERSLAUTERN  UNIV  (WEST  GERMANY) 

Combined  acquisition  and  fine  synchronization  system 
tor  spread  spectrum  receivers  using  a  tapped  delay  line 
correlator  p0l38  N78  31319 

KANSAS  UNIV  .  LAWRENCE 

Poor  resolution  satellite  observations  of  rada<  return  horn 
North  America  Brazil  and  the  oceans  p0lS8  N77  72372 
Electromagnetic  wave  propagation  from  sources  in 
composite  media  (>0160  N77  32380 

A  scatter  model  for  leafy  vegetation  pO  t65  N79  103  f  5 
Linear  or  non  linear  analysts  methods  When  and  how 
P0102  N79  15088 

KANSAS  UNIV  CENTER  FOR  RESEARCH.  INC  . 
LAWRENCE 

Variations  of  temporal  spectral  and  angular  >adar 
backscattenng  coefficient  of  vegetation 

P0160  N77  32  382 

KATHOLIEKE  UNIVERSITEIT  TE  LEUVEN  (BELGIUM) 

Residual  stresses  in  grinding  p0146  N79  23238 

KENT  UNIV  .  CANTERBURY  (ENGLANO) 

Digital  communications  using  soft  decision  detection 
techniques  pO!72  N79  31470 

KENTUCKY  UNIV .  LEXINGTON 

Frequency  response  of  cardiovascular  'egulahon  m 
i  anines  to  sinusoidal  acceleration  at  frequencies  below  1 
Hz  (basis  for  biodynamic  modelmgi  p0244  N79  31915 
KING  RESEARCH.  INC..  ROCKVILLE.  MD 
Information  transfer  cost/benefit  analysis 

o0282  N  79  20920 

KIM  NORTH  SEA  HELICOPTERS.  AMSTERDAM 
(NETHERLANDS) 

Some  aspects  of  offshore  operahons  m  the  Nether 
lands  (.0064  N78  19135 

KLM  ROYAL  DUTCH  AIRLINES.  AMSTERDAM 
(NETHERLANDS) 

Alert  fo'  safety  an  airline  approach 

P0046  N  7  7  1 9054 
Reliability  versus  cost  m  operating  wide  body  jet  eng 
mes  t.0078  N7  7  33186 

KONGSBERG  VAPENf  ABRIKK  A  S  (NORWAY! 

BUDOS  A  multiplex  data  bus  transmission  system 

[>0266  N79  25989 
MS!  80S  An  integrated  small  craft  fire  control  sys 

tern  n0288  N79  26005 


L 


LABORATOIRE  CENTRAL  AEROSPATIALE 
SURESNES  CEOEX  (FRANCE) 

The  present  status  and  evolution  of  the  inspection  o* 
carbon  composite  aircraft  structures  m  Fiance 

P0197  N78  26478 

LABORATOIRE  CENTRAL  DE  RECHFRCHES 
THOMSON  CSF.  ORSAY  (FRANCE) 

Electroopncal  active  components  for  guided  light 

P0273  N78  16819 

Reproduction  manufacturing  of  lasers  diodes 

i>0276  N78  16836 

Emission  module  of  a  semiconductor  laser 

(.0275  N78  16842 
Bidirectional  central  couplers  for  imk«.  wdh  optical  hber 
bundles  o02  76  N78  16846 

Microwave  surface  a<o>.st*  wave  components 

n01 33  N78  31283 

Tunable  magnetoelashc  surface  wave  oscillators 

pO 1 34  N78  31287 

LABORATOIRE  D  AEROTHERMIQUE  DU  C  N  R  S  . 
MEUOON  (FRANCE) 

The  influence  of  a  penodn  wall  deformation  on  the 
development  of  natiral  instabilities  leading  to  a  transition 
(>0189  N78  14333 

LABORATOIRE  D  AUTOMAT1QUE  ET  D’ANALYSE  DEB 
8VSTEMES.  TOULOUSE  (FRANCE) 

A  reliable  and  survivable  data  transmission  system  for 
avionics  processing  p0024  N79  20025 

LABORATOIRE  D'ETUOE  OES  TRANSMISSIONS 
IONOSPHERIOUE*  CACHAN  (FRANCE) 

Electromagnetic  sounding  technique  using  spectral  and 
spatial  sampling  of  the  reception  signals  application  to  the 
study  of  inhomogeneities  m  ionospheric  plasma 

n0164  N79  10312 
Application  of  harkscattpr  technique  to  ionospheric  shod 
term  predictions  p0164  N79  10313 

Use  of  pseudo  orthogonal  codes  in  random  multipath 
channels  p0167  N79  10331 

Modeling  the  atmosphere  in  problems  concerning  the 
management  of  HF  transmission  networks 

P0140  N79-18106 

LABORATOIRE  DE  MEOECINE  AEROSPATIALE. 
BRET1GNY  SUR  ORGE  (FRANCE) 

Vertebral  pains  in  helicopiei  pilots  p0232  N79  19656 

LA  BORA  TOf  RES  D'ELECTRONIQUE  ET  DE  PHYSIQUE 
APPUQUEE.  UMEIL-BREVANNE8  (FRANCE) 

Low  noise  transistor  amplifiers  p0155  N77  22349 

LABORATOIRE 8  DE  MARCOUSSI8  (FRANCE) 

High  powered  silicon  avalanche  diodes  for  optical 
communrcatron  systems  f>0275  N78  16840 


M12 


CORPORA  TE  SOURCE  INDEX 


MCDONNELL  AIRCRAFT  CO.,  ST  LOUIS.  MO 


T  couple*  fur  multimode  optical  libers 

p02  76  N  78  1684  7 

LABORATORY  PER  LA  TECNOLOGIA  DEI 
MATERIAL!  METALLIC!  NON  TRADIZIONALI.  MILAN 
(ITALY). 

High  temperature  low  cycle  fatigue  behavior  of  cast 
IN738LC  alloy  p0208  N79  10486 

IANCHESTER  POLYTECHNIC.  COVENTRY 
(ENGLAND) 

Application  of  X  ray  diffraction  stress  measuring  lechm 
ques  p0195  N78  2646  7 

LASER  DIODE  LARS..  INC  .  METUCHEN.  N  J 

Infection  laser  sources  for  fiber  optic  communications 
p0275  N78  16843 

LAVAL  UNIV  (QUEBEC) 

Design  features  for  a  pre  mixed  variable  area  combus 
tor  p0076  N77  22  138 

LE  MATERIEL  rELEPHONIQUE. 

BOULOGNE  8ILLANC0URT  (FRANCE) 

New  generations  of  TACAN  materials 

p0287  N79  25994 
DME  type  distance  measuring  systems  Current  status 
and  future  developments  p0288  N79  2600? 

LE  MATERIEL  TELEPHONIQUE.  TRAPPES  (FRANCE) 
Six  degrees  of  freedom  large  motron  system  for  flight 
simulators  pO1 19  N79  15995 

Using  a  language  developed  for  aircraft  simulators 

p0262  N80  19831 

LEAR  BIEGLER.  INC  .  GRAND  RAPIDS.  MICH 

A  multi  sensor  implementation  for  navigation  position 
location,  position  update,  reconnaissance  and  weapon 
delivery  AN/ARN  1011V)  p0051  N78  21082 

Strapdown  system  algorithms  p0053  N78  26127 

Strapdown  system  synthesis  p0053  N78  26128 

Development  of  the  integrated  flight  trajectory  control 
concept  p0022  N 79  20015 

LEEDS  UNIV.  (ENGLAND) 

Nonlinear  instability  of  free  shear  layers 

p0187  N7B  14321 

LEICESTER  UNIV  (ENGLAND) 

Some  effects  of  a  high  altitude  barium  release  on  (he 
propagation  characteristics  of  HF  radiowaves 

p02 16  N77  19546 
A  comparison  of  the  calculated  and  measured  daytime 
propagation  characteristics  of  the  OMEGA  Trinidad  trans 
missions  p0049  N7 7  22085 

Applications  of  the  Doppler  technique  as  an  aid  to  bearing 
measurement  p0049  N77  22090 

High  frequency  radiowave  propagation  in  the  lonosp 

here  p0162  N78-23323 

The  propagation  of  low  and  very  low  frequency  radiow 
aves  pOI 62  N78  23328 

Real  time  updating  of  MUF  predictions 

p0140  N79  18111 
HF  wavefront  irregularities  observed  on  a  large  aperture 
receiving  array  p0 1 82  N80  19396 

LETTERMAN  ARMY  INST  OF  RESEARCH.  SAN 
FRANCISCO.  CAUF 

Bioeffects  research  m  the  determination  of  laser  ha; 
ards  p0224  N7 7  20740 

LEYBOLD  HERAEUS  GMBH.  HANAU/MAIN  (WEST 
GERMANY). 

Production  of  high  purity  metal  powders  by  electron  beam 
techniques  p0146  N79  23253 

LIEGE  UNIV  (BELGIUM) 

Finite  element  analysis  of  some  problems  arising  m  cooled 
turbme  blades  p0086  N78  21 144 

Stress  interpretation  m  the  finite  element  method 

P0092  N79  27156 

Distortions  rotating  stall  and  mechanical  solicitations 

p0095  N79  27177 
Elective  use  of  natural  modes  in  VHF  and  LfHF  tunnel 

propagation  p0184  N80- 194 1  1 

LIGNES  TE  LEG  RAPHI  QUES  ET  TELEPHONIQUE  5 
CONFLANS  SAINTE  HONORINE  (FRANCE). 

New  hyperfrequency  emission  plug-in  unit  reception 
for  millimeter  radar  waves  p0155  N77  22353 

The  construction  of  transmitter  receivers  for  long 
millimeter  wave  transmission  systems  with  application  to 
the  study  of  radio  wave  characteristics  m  the  Pans  area 
pOI 53  N79  23304 

ULLE  UNIV.  (FRANCE). 

Recant  progress  in  electromagnetic  processes  in  the 
detection  of  heterogeneities  p0160  N77  3238 1 

Stable  millimeter  wave  sources  oy  avalanche  diode 
frequency  multiplication  pOM9  N79  23273 

Experimental  results  on  the  free  propagation  of  UHF 
waves  in  tunnels  pOf84  N80  19409 

LINCOLN  LAB..  MASS.  INST  OF  TECH..  LEXINGTON 
Analog  memory  correlators  for  radai  signal  processing 
p0156  N77  22355 

Moving  target  detector  an  improved  signal  processor 

pOI 56  N77  22360 
Coherent  infrared  radar  p0158  N77  22378 

GalnAsP/lnP  double  heterostructure  lasers  for  fiberoptic 
communications  p0274  N78  16835 

Operation  of  SAW  reflective  array  pulse  compressors  m 
a  high  performance  radar  with  minus  0  4  mete'  range 
resolution  p0137  N78  31315 

Advances  in  GaAs  Schottky  diode  submilhmeter  hete' 
odyne  receivers  and  radiometers  p0149  N79  23279 

Automated  tracking  for  aircraft  surveillance  radar 
systems  p0168  N79  30456 

A  Terminal  Access  Control  System  for  FLEETSAT 

pOI  75  N79  31490 
Performance  enhancement  of  the  GPS  receiver  by 
deta  free  operation  p00S6  N80  10172 

Prediction  of  radai  coverage  against  very  tow  altitude 
aircraft  pOI  70  N80  19364 


UPMAN  MANAGEMENT  RESOURCES  LTD  . 
MAIDENHEAD  (ENGLAND) 

Cost  effectiveness  m  library  automation 

p028 1  N78  22964 

LITTON  SYSTEMS  (CANADA)  LTO  .  REXDALE. 
(ONTARIO) 

A  high  accuracy  flight  profile  determining  system 

p0033  N80  14047 

LITTON  SYSTEMS.  INC..  VAN  NUYS.  CAUF 

The  (emote  >ada>  tier  king  station  p0170  N79  30471 
LITTON  SYSTEMS.  INC  WOODLAND  HILLS.  CAUF 

Target  marker  placement  lur  dive  toss  deliveries  with 
wings  non  level  p00?3  N79  20023 

LOCKHEED  CAUFORNIA  CO  .  BURBANK 

L  101  1  flight  control  sy  •"  p0009  N77  25077 

Correlation  of  wind  tunn»-i  .md  flight  lest  data  for  the 
Lockheed  L  1011  Tnstar  airplane  p0020  N78  26094 
Fuel  conservative  subsonic  transport 

p0105  N79  16874 
L  1011  active  controls  design  philosophy  and  expen 

ence  pOllO  N79  30236 

LOCKHEED  GEORGIA  CO  .  MARIETTA 

Vorlex/iet/wmg  interaction  by  viscous  numerical  analy 
sis  p0003  N77  19999 

C  5A  load  alleviation  p0105  N79  16876 

The  application  of  spanwise  blowing  for  high  angle  of 
attach  spin  recovery  p0025  N79  22004 

An  assessment  ot  and  approach  to  the  validation  of  digital 
flight  control  systems  p0032  N80  14036 

core  par  ison  of  international  flutter  requirements  and 
flutter  t.eedom  substantiation  of  light  aircraft  m  the  USA 
pOI 1 1  N80  15142 

LOCKHEED  MISSILES  ANO  SPACE  CO..  SUNNYVALE. 

*:auf 

Quasi  *teadv  iiansient  dynamic  stall  characteristics 
p0005  N77  20013 
Scaling  problems  m  dynamic  tests  of  aircraft  like  configur 
ations  p0039  N78  22057 

Effect  of  flow  separation  vortices  on  aircraft  unsteady 
aerodynamics  pOI 02  N79  15084 

A  summary  of  AGARO  FOP  meeting  on  dynamic  stability 
parameter  pOIOS  N79  30220 

LOS  ALAMOS  SCIENTIFIC  LAB..  N  MEX. 

The  prediction  of  fast  stream  front  arrrvals  at  the  earth 
on  the  basis  of  solar  wind  measurements  at  smaller  solar 
distances  p0l43  N79  18126 

LOUISIANA  STATE  UNIV..  SHREVEPORT. 

Biomedical  constraints  on  thermal  protective  flight 
clothing  design  A  bioengineering  analysis 

p0232  N79  19662 

LOWELL  UNIV..  MASS. 

Digital  on  line  processing  and  display  of  mulnparameter 
HF  transmission  data  p0184  N80-19416 

LUCAS  AEROSPACE  LTD  .  BURNLEY  (ENGLAND) 

Practical  solutions  to  the  cooling  of  combustors  operating 
at  high  temperatures  p0085  N78  21135 

Evaluation  of  a  ceramic  combustion  chamber  for  a  small 

gas  turbine  engine  p0086  N78-21145 

LUDWIG  MAXIMIUANS  UNIVERSITAET.  MUNICH 
(WEST  GERMANY) 

Distribution  of  electrical  resistivity  on  continental  areas 
pOI 6 1  N77  32390 

LUFTFAHRT  BUNDESAMT.  BRUNSWICK  (WEST 
GERMANY) 

Meteorological  icing  conditions  p0020  N79- 10005 


M 


MAGNAVOX  GOVERNMENT  AND  INDUSTRIAL 
ELECTRONICS  CO..  TORRANCE.  CAUF 

Transit  The  current  satellite  navigation  system 

p0054  N0O  10156 
GPS  receiver  operation  p0055  NBO  10170 

MAINZ  UNIV  (WEST  GERMANY) 

Discussion  of  artificial  foq  modification 

p02 15  N7 7  19534 

MALIBU  RESEARCH  ASSOCIATES.  SANTA  MONICA. 
CAUF 

A  real  time  radar  environment  simulation 

pOI  58  N77  22374 

MANCHESTER  BUSINESS  SCHOOL  (ENGLAND). 

Review  of  selected  information  transfer  studies 

p0282  N79  20919 

MANCHESTER  COLL  OF  SCIENCE  AND 
TECHNOLOGY  (ENGLAND) 

An  experimental  evaluation  of  interleaved  block  coding 
m  aeronautical  HF  channels  p0172  N79  31467 

MANCHESTER  UNtV.  (ENGLAND) 

The  cascade  realisation  of  M  T  I  filters  with  staggered 
prf  and  time  variable  weights  pOI  57  N77  22371 

MAR  TEST.  INC  .  CINCINNATI.  OHIO. 

An  application  of  stramrange  partitioning  to  copper  base 
alloys  at  538  deg  C  p0209  N79  10490 

MARCONI  AVIONICS  LTD  .  ROCHESTER  (ENGLAND) 
Recent  advances  in  fibre  optics  for  high  integrity  digital 
control  systems  p0031  N80  14025 

MARCONI  COMMUNICATION  SYSTEMS  LTD  . 
CHEIMSFORO  (ENGLANOt 

level  control  in  tropospheric  scatter  systems 

p0165  N79  10322 

MARCONI  ELLIOTT  AVIONIC  SYSTEMS  LTD  . 
BOREHAMWOOD  (ENGLAND) 

Control  amt  display  concepts  for  combat  aircraft 

p0023  N79  20019 

MARCONI  ELLIOTT  AVIONIC  SYSTEMS  LTD  . 
ROCHESTER  (ENGLAND) 

Software  integrity  throuqh  yisibHity  p0007  N77  25063 
System  integration  and  safety  monitoring  to  achieve 
integrity  m  low  altitude  flight  control  systems 

p0015  N7B  26059 


Application  of  sirapduwn  medial  systems  with  pad"  utar 
reference  to  underwater  vehicles  pO063  N78  2b1?9 
Digital  flight  control  system  an  tuieclure  and  implement# 
non  p0022  N  79  20014 

Some  aspects  of  the  design  and  development  ol  trie 
maritime  autopilot  modes  foi  the  Westland  lynx  h**t«op 
ter  p0106  N/9  30>0l 

Hybrid  computet  investigation  of  discrete  gust  and 
windshear  effects  on  automatic  landing  system  perform 
ance  pO 109  N79  30228 

The  A  7  head  up  display  lehability  programme 

p020 1  NBO  19539 

MARCONI  RADAR  SYSTEMS  LTD  .  CHELMSFORD 
(ENGLAND) 

Software  reliability  Understanding  and  improving  it 

p0202  N80  19548 

MARCONI  SPACE  AND  DEFENCE  SYSTEMS  LTD  . 
HILLEND  (SCOTLAND) 

A  mission  framing  simulator  for  the  Nimrod  MR  MK  2 
and  some  aspects  ot  the  derivation  and  verification  of  its 
system  models  p0261  N80  19826 

MARTIN  MARIETTA  CORP  .  ORLANDO.  FLA 

Guidance  Simulation  Techniques  pOI22  N79  27229 
Testing  of  missile  guidance  and  control  systems 

p0122  N79  27231 

MARYLAND  INST  FOR  EMERGENCY  MEDICAL 
SERVICES.  BALTIMORE 

Maryland's  Med  E vac  helicopter  program 

p022S  N79  19608 

MARYLAND  UNIV  BALTIMORE  COUNTY. 
CATONSVILLE 

The  foundation  and  development  of  the  finite  element 
method  to  solve  partial  diffeiential  equations  of  fluid 
mechanics  p0186  N7  7 -22443 

MASSACHUSETTS  INST.  Of  TECH  .  CAMBRIDGE 
A  survey  of  design  methods  for  failure  detection  *n 
dynamic  systems  pOO07  N77  25060 

Systematic  studies  of  heal  transfer  and  him  cooling 

effectiveness  p0087  N 78  21  146 

Visually  induced  motion  in  flight  simulation 

pOI 1 9  N79  15989 

Engine  rotor  burst  containment /control  studies 

P0093  N79  27162 
Optical  communication  and  detection  through  optical 
scattering  channels  p0l68  N79  27390 

Theoretical  modelling  and  experimental  data  matching 
for  active  and  passive  microwave  remote  sensing  of  Earth 
terrain  pO 1 78  N80  19360 

MASSACHUSETTS  UNIV..  AMHERST 

State  of  the  ad  of  error  control  techniques 

pOI 72  N79  31465 

MATRA  SERVICE  AERODYNAMIQUE. 

VEUZY  VILLACOUBLAV  (FRANCE). 

Aerodynamic  study  of  missile  control  surfaces 

pO1 1 6  N80  15177 

MAX  PLANCK  INSTITUT.  BAD  KREUZNACH  (WEST 
GERMANY) 

Human  exposure  to  mechanical  vibration  at  lying  posture 
in  the  ambulance  helicopter  UH  ID  p0226  N79  19617 
MAX  PLANCK  INSTITUT  FUER  AERONOMIE. 
KATUENBURG  UNDAU  (WEST  GERMANY) 

Wmtor  anomaly  of  radio  wave  absorption  and  0  region 
modification  p0140  N79  18107 

Variation  of  the  green  line  oxygen  airglow  emission  >ate 
as  a  precursor  indicative  of  wmtedime  absorption  anomalv 
of  HF  radio  waves  p0140  N79- 18108 

Modelling  the  diurnal  and  seasonal  variation  of  medium 
scale  travelling  ionospheric  disturbances 

p0T41  N79  1B113 
The  phenomenologv  of  transequatonal  radio  propagation 
under  spread  F  conditions  p0182  N80  19394 

Detection  ranging  and  dnftspeed  measurements  of 
equatorial  ionospheric  irregularities  by  means  of  airglow 
observations  p0182  N80- 19395 

MAX  PLANCK  INSTITUT  FUER  AERONOMIE.  UNOAU 
USER  NORTHS IM  (WEST  GERMANY). 

On  the  ionospheric  modification  experiment  protected  at 
MPI  Lmdau  Scientific  objectives  p0216  N77-19539 
On  the  ionospheric  modification  experiment  projected  at 
MPI  lindau  Practical  realization  p0216  N77- 19540 
Low  angle  effects  on  VHF  and  UHF  propagation  due  to 
ionosphere  and  troposphere  (a  review)  p0048  N77  22076 
Position  finding  of  fixed  HF  transmitters  by  means  of 
traveling  ionospheric  structures  p0049  N77-22091 

MAX  PLANCK  INSTITUT  FUER 
EXTRATERRE8TRISCHE  PHYSIK.  GARCHING  (WEST 
GERMANY) 

Modification  of  ionized  media  by  chemical  substances 

A  review  of  physical  processes  p0216  N77  19543 

MAX  PLANCK  INSTITUT  FUER  RADIOASTRONOMIE. 
BONN  (WEST  GERMANY). 

Determination  of  Schottky  diode  mixer  conversion  losses 
m  the  SUBMM  wavelength  range  p0149  N79-23277 
The  Mottky  diode  A  new  element  for  low  noise  mixers 
at  miflimetar  wavelengths  p0l49  N79  23278 

MAX  PLANCK  INSTITUT  FUER 
STROEMUNOSFORSCHUNG.  GOETTINGEN  (WEST 
GERMANY) 

Drag  reduction  by  compliant  walls  Theory 

p0035  N7 7  32098 
On  the  program  of  drag  reduction  by  means  ot  compliant 
watts  p0035  N77  32099 

MCDONNELL  AIRCRAFT  CO..  ST  LOUIS.  MO 

Additional  degrees  of  freedom  p0097  N7 7  26166 
Flight  lest  verification  of  F  15  performance  predictions 
p00l9  N78  26090 
Fightei  superxjntv  by  design  p0066  N78-30105 

Manned  an  combat  simulation  A  tool  for  design 
development  and  evaluation  for  modern  fighter  weapon 
systems  and  teaming  of  aircraws  p0l20  N79  15998 


1-113 


MCDONNELL  DOUGLAS  CORP  .  LONG  BEACH.  CALIF 


CORPORATE  SOURCE  INDEX 


ton  vapor  deposited  aluminum  coat  mgs  lor  impiovmt 
com  os  ion  protection  pO 1  46  N79  23?4l 

Correlation  of  F  IS  (light  and  wind  tunnel  tost  control 
«Mectiveness  pOI13N80  16152 

Cuntiol  integration  technology  impact 

pOI 14  N80  15162 

MCDONNELL  DOUGLAS  CORP  .  LONG  BEACH. 

CALIf 

Reducing  (ire  hazards  in  commercial  transport  aircraft 

P0045  N77  19048 

MCDONNELL  DOUGLAS  CORP  .  ST  LOUIS.  MO 

Preliminary  feasibility  assessment  ol  Multi  (unction 
Inemat  Reference  Assembly  (MIRA)  p0023  N79  20017 
Simulation  and  study  of  V/ST01  landing  aids  for  USMC 
AV  8  aircraft  p0107  N79  30214 

MCDONNELL  DOUGLAS  ELECTRONICS  CO..  ST 

CHARLES.  MO 

Environmental  requirements  for  simulated  helicopter/ 
VTOL  operations  from  small  ships  and  earners 

pOI 1 7  N79  15978 

MCDONNELL  DOUGLAS  RESEARCH  LASS  .  ST 

LOUIS.  MO 

Unsteady  iransumc  flow  m  a  two  dimensional  diffuser 
p0037  N78  22045 

MCMASTER  UNIV .  HAMILTON  (ONTARIO! 

Microcomputer  based  on  line  state  estimation  witn 
applications  to  satellites  p0032  N80  14033 

MEOICAL  OE  L  AERONAUTIQUE  CIVILE.  PARIS 

(PRANCE) 

Supersonic  aendl  transport  Medical  and  physiological 
aspects  p02  34  N80  14683 

MEOIZINISCHE  POL1KUNIK  DER  UNIV  . 

WUCR2SURG  (WEST  GERMANY) 

The  significance  of  rhythm  disturbances  >n  asymptomatic 
persons  p0237  N79  1  1698 

MESSERSCHMITT  BOELKOW  SLOHM  GMBH. 

HAMBURG  (WIST  GERMANY! 

Some  results  on  icing  parameters  p0068  N79  15037 
Some  investigations  concerning  the  effects  of  gaps  and 
vortex  generators  on  elevator  efficiency  and  of  landing  flap 
sweep  on  aerodynamic  characteristics  pO1 16  N80  15178 

MESSERSCHMITT  BOELKOW  SLOHM  O  M  ■  M  . 

MUNICH  (WEST  GERMANY) 

On  the  calculation  of  the  pressure  distribution  of  wing 
body  combinations  m  the  non  linear  angle  of  attach  range 
P0O04  N7  7  20004 
The  intermittent  pt  for  supersonic  conditions  increased 
with  passage  to  operating  ••  a  'amiet  A  low  cost 
engine  p0075  N 7 7  22 1 30 

Procf  load  testing  on  300  M  steel  p0206  N77  22566 
Long  term  eapeneoce  with  a  hingeless  composite  'otoi 
p0064  N78  19137 
Development  of  the  integrated  alt  weather  navigation 
system  for  tornado  iMRCA.  p0O52  N  78  21089 

Airframe  response  to  separated  How 

P0040  N78  26D6 
Application  of  soapdown  me<tia'  navigation  to  high 
performance  fighter  aircraft  p0053  N78  28131 

Impact  of  active  control  on  Structures  design 

p0067  N 78  301  13 
Display  systems  and  cockpit  design  p0068  N78  301  *6 
Asymmetric  store  flutter  p0099  N78  31  127 

Tests  under  snow  and  icing  conditions  with  the  80  105 
engine  installation  p0021  N79  10014 

Some  factors  affecting  the  dynamic  stability  derivatives 
ol  a  lighter-type  model  pO’OO  N79  15071 

Presentation  of  stability  derivatives  m  mssile  aerodyna 
mics  and  theoretical  methods  lor  then  prediction 

pOIOI  N79  15080 
Calculation  ol  extinction  and  scattering  m  the  wavelength 
range  0  25  to  15  microns  by  hydrometeors  and  lor  general 
German  weather  situations  p0143  N79  18129 

A  computer  model  describing  atmospheric  propagation 
of  microwaves  from  1  to  300  GHz  including  detailed 
atmospheric  conditions  and  comparison  with  experimental 
data  p0145  N79  10141 

Redundant  strapdown  navigation  guidance,  and  control 
ol  a  control  configured  vehicle  p0022  N79  20016 

CAD  lor  electric  systems  design  p0267  N79  20765 
Literature  mechanisms  Information  management  in 
industrial  organizations  p0282  N79  20916 

High  angle  of  attack  characteristics  of  different  fighter 
configurations  p0025  N79-21998 

Aerodynamic  characteristics  of  a  lighter -type  configure 
non  during  and  beyond  stall  p002S  N79  22003 

Normal  force  and  pitching  moment  of  wing  body 
combinations  in  the  nonlinear  angle  of-et tack  range  at 
subsonic  speeds  o0028  N79  22022 

Intake  design  and  intake/ airframe  integration  for  a 
post-stall  fighter  aircraft  concept  p0029  N79-22027 

Fatigue  life  estimation  methods  for  helicopter  structural 
parts  p0069  N79  2307  7 

Dynamic  pressure  loads  in  the  air  induction  system  of 
the  tornado  fighter  aircraft  p0094  N79  27168 

Failuie  detection,  isolation  and  indication  in  highly 
integrated  digital  guidance  end  control  system 

p0031  N80  14027 
Wind  tunnel  investigation  of  controls  for  OF  on  a 
fighter  type  configuration  of  higher  angles  of  attack 

pOI 15  N80  15186 

Production  Reliability  Assurance  (PRA)  Testing 

p0200  N80  19531 

Reliability  investigations  on  an  automatic  test  system 

p0202  N80  19644 
MEK  A  new  procedure  for  development  of  maintenances 
policies  p0203  N0O  19556 

ME SBCRSCHMITT  BOELKOW  SLOHM  GMBH. 

0~T0BRUNN  (WEST  GERMANY) 

Stability  and  control  aspects  of  the  CCV  F104C 

pOI 10  N79  30234 


MESSERSCHMIOT  BOELKOW  G  M  I  H  .  MUNICH 
(WEST  GERMANY) 

Evaluation  of  vibration  levels  at  the  pilot  seat  caused 
by  wmg  flow  separation  pOO  1 0  N7  7  310  78 

Drag  measurement  >n  transonic  wind  tunnels 

p0018  N78  26080 
Dynamic  envuonmeni*.  and  test  simulation  tor  qualifies 
don  of  a»craft  equipment  and  external  stores 

p0070  N80  19092 

MESSER  SCHMIDT  BOELKOW  GMBH.  OTTOBRUNN 
(WEST  GERMANY) 

Ice  accretion  and  us  effects  on  aerodynamics  of  unprotec 
ted  aircraft  components  p0069  N79  15040 

MICHIGAN  UNIV  .  ANN  ARBOR. 

Occupant  injury  mechanisms  in  civil  helicopter  ac 
odent*  p023 1  N79  19653 

MICROWAVE  AND  ELECTRONIC  SYSTEMS  LTD.. 
NEWBRIDGE  (SCOTLAND) 

Development  of  a  100MHz  bandwidth  pulse  compression 
subsystem  for  airborne  application  p0133  N78  31264 
Development  and  application  of  a  SAW  Chirp  l  transfor 
me-  pO  1 37  N78  3131  1 

MICROWAVE  ASSOCIATES  LTD..  OUNSTABLE 
(ENGLAND) 

Millimeter  PIN  diode  control  devices 

pOI 5 1  N79  23293 

MIDDLE  EAST  TECHNICAL  UNIV  .  ANKARA 
(TURKEY) 

Erosion  prevention  and  film  cooling  on  vanes 

p0084  N78  2)128 

Dynamic  nondesliucbve  testing  ol  materials 

P0196  N78  26470 
The  effects  of  stratified  ground  on  characteristics  of  the 
inverted  L  antenna  pO!76  N80  19346 

MILAN  UNIV  (ITALY) 

Investigation  of  the  effect  of  free  fan  on  me  vestibular 
organ  and  of  its  post  flight  reaaaptation  as  part  of  the  shuttle 
program  A  contribution  to  bas-c  vestibular  physiology  and 
to  the  problem  of  space  sickness  p0222  N7  7  19732 

MILCO  INTERNATIONAL  INC  .  HUNTINGTON 
BEACH.  CAUF 

State  of  the  art  for  digital  avionics  and  controls  1970 
P0030  N80  14018 

MILLER  COMMUNICATIONS  SYSTEMS  LTD  . 

KANATA  (ONTARIO) 

Forward  error  correction  for  the  aeronautical  satellite 
communications  channel  p0l72  N79  31466 

MINISTER!  DE  L  AIR  PARIS  (FRANCE) 

The  influence  of  tobacco  Irom  a  medical  standpoint  or 
french  prims  p0235  N78  17660 

MINISTERO  DELLA  OIFESA  AERONAUTICA.  ROME 
(ITALY) 

Military  engine  deterioration  m  service  connected  with 
'ife  cycle  costs  p0078  N77  33183 

MINISTRY  OF  DEFENCE.  LONDON  (ENGLAND) 

Noise  levels  and  their  measu-ements  and  interpretation 
•n  the  vicinity  of  military  airfields  p0224  N77  20742 
Occupational  health  hazards  associated  with  aircraft 
-.belter  operations  p0225  N77  20746 

Development  procedures  to  promote  reliability 

p0079  N77  33188 
British  Military  helicopter  programmes 

p0063  N78  19130 
Guidance  and  control  for  low  level  offensive  aircraft  A 
Royal  Air  Force  view  p0014  N78  26060 

Problems  in  the  in>  >n  of  reliability  associated 

life  cycle  costs  of  milit  ne  systems 

P0197  N79  25411 
The  integrated  manage.  -  it  of  reliability  and  maintainab 
ility  m  procurement  p0204  N80- 19558 

Computer  simulation  model  of  the  logistic  support  system 
for  electrical  engineering  test  equipment 

p0204  N80  19560 

MINISTRY  OF  ECONOMIC  AFFAIRS.  THE  HAGUE 
(NETHERLANDS) 

Requirements  in  scientific  and  technical  information 

(government  viewpoint!  p02B2  N79  20914 

Requirements  for  legal/ economic  information 

p02S2  N79  20915 

MINNESOTA  UNIV  .  MINNEAPOUS 

A  selection  of  minicomputer  systems  for  bibliographic 
applications  p0280  N78  22959 

Commercial  Data  Base  Management  System  (OBMSl 
software  in  larger  minicomputer  configurations 

p0281  N78  22965 

MISSION  RESEARCH  CORP  .  SANTA  BARBARA. 

CAUF 

Augmentation  of  HF  propagation  pO10O  N80  19379 

MISSOURI  UNIV  ROLLA 

Unsteady  state  response  of  the  vascular  system  to 
transient  and  sustained  aerospace  acceleration  profiles 

p0244  N79  31917 
Azimuth  be  am  width  effect  on  radar  sensed  terrain  horizon 
profiles  pO 1 78  N80  19362 

MITRE  CORP  .  BEDFORD.  MASS. 

An  experimental  program  leading  to  development  of  a 
tactical  digital  troposcatter  system  p0’66  N79  10329 
Satellite  reference  ionospheric  propagation  correction  for 
USAF  specetreck  radars  p0139  N79- 18102 

Performance  of  automatic  track  initiation  logic  in  specific 
target  environments  p0170  N79  30467 

Implementing  JT10S  in  tactical  aircraft 

pOI 75  N79  31491 
Surface  fields  and  radiation  patterns  of  e  vertical  electric 
dipole  over  a  radially  varying  ground  system 

pOI  76  N80  19348 
The  application  of  modeling  and  simulabon  to  the 
development  of  the  E  3 A  p026l  N80- 19823 

Application  of  computer  simulations  to  development  of 
NATO  E-3A  automatic  track  initiation  algorithms 

p0262  N80  19827 


lha  Mitra  Iritaractiva  Communications  Analysis  Program 
iMICAP!  [>0264  N80  19836 

MITRE  CORF  .  MCLEAN.  VA. 

Impruvements  in  the  man  machine  interface  for  dal  a 
acquisition,  display  and  control  p0285  N 79  25983 

MONTCFIORC  HOSPITAL  NEW  YORK 

Comparison  of  plasma  and  urinary  Steroids  in  man  wrth 
lype  A  and  type  8  behavior  patterns  p023B  N79  11704 
Sleep  stage  organization  Neuro  andoenna  relations 

p0247  N80  15809 
Biologicat  rhythms  of  man  Irving  in  isolation  Irom  time 
cues  P0247  N80  15813 

MOTOREN  UNO  TURBINEN  UNION  MUENCHEN 
G  M  B  H.  (WEST  GERMANY) 

Advanced  engine  design  concepts  and  than  influence 
on  the  performance  of  multi  rote  combat  aircraft 

p0074  N77  221  16 
Experience  with  a  one  stage  variable  geometry  axial 
turbine  (>0077  N77  22143 

Technical  evaluation  report  on  50th  Propulsion  and 
Energetics  Panel  Meeting  on  High  Temperature  Problems 
•n  Gas  Turbine  Engines  p0083  N78  21 1  19 

Hot  cascade  test  results  of  cooled  turbine  blades  and 
then  application  to  actual  angina  conditions 

p0084  N78  21125 
Variable  Cycle  engine  fighter  aircraft  Advance  >n 
performance  and  development  problems 

p0087  N78  30109 
A  contribution  on  thermal  laiigue  >r>  cooled  turbine 
blading  p0092  N79  27153 

MOTOROLA.  INC  .  SCOTT  SO  A  IE.  ARIZ. 

The  monolithic  integration  of  surface  acoustic  wave  and 
semiconductor  circuit  elements  on  silicon  for  matched  filter 
device  development  p0135  N78  31295 

MOUNT  ZION  HOSPITAL  AND  MEOICAL  CENTER. 
SAN  FRANCISCO.  CAUF 

Comparison  of  plasma  and  urinary  steroids  in  men  with 
type  A  and  type  B  behavior  patterns  p0238  N79-1 1704 

MULLARD  RESEARCH  LABS..  RED  HILL  (ENGLAND). 

A  cheap  (ow  noise  <2  5  dB)  X  band  amplifier 

p0155  N77  22348 


N 

NAPLES  UNIV  (ITALY) 

Ram  turbotet  engine  for  long  range  high  terminal  speed 
missions  p0076  N77  22132 

NASA  SCIENTIFIC  AND  TECHNICAL  INFORMATION 
FACIUTY.  BALTIMORE /WASHINGTON 
INTERNATIONAL  AIRPORT.  MO  21240 

Acquisition  and  sources  p0281  N79  13927 

NATIONAL  AERONAUTICAL  ESTABUSHMENT. 
OTTAWA  (ONTARIO) 

A  method  for  estimating  the  loading  distribution  on  long 
slender  bodies  ol  revolution  at  high  angles  of  attack  m 

incompressible  flow  p0004  N7 7  20002 

The  NAE  airborne  V/STOL  simulator 

p0065  N78  19145 
Techniques  for  dynamic  stability  testing  in  wind  tunnels 
p0099  N 79  15062 
Experiments  uncross  coupling  and  translational  ac  cetera 
lion  derivatives  poioo  N79- 15068 

A  geneielized  technique  for  measuring  cross  coupling 
derivatives  m  wind  tunnels  pOlOO  N79- 15069 

Sensitivity  of  aircraft  motion  to  aerodynamic  cross- 
coupling  at  high  angles  of  attack  p0103  N79  15094 

Handling  qualities  of  a  simulated  STOl  aircraft  m  natural 
and  computer -generated  turbulence  and  shear 

pOIIB  N79  15981 
Effect  of  high  angles  of  attack  on  dynamic  stability 
parameters  p0024  N79  2  1 997 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION.  WASHINGTON.  O.  C 

Aviation  safety  and  operation  problems  research  and 
technology  p0044  N77- 19041 

Space  age  health  care  delrvary  p0223  N77- 19744 

Protection  of  cooled  blades  of  complex  internal  struc¬ 
ture 

(NASA  TM  75217)  p0063  N 78  12086 

Propulsion  airframe  interactions  predictability 

p0018  N78  26079 
The  role  of  physical  examinations  and  education  in 
prospective  medicine  p0237  N79  1  1694 

Active  controls  in  aircraft  design 
(AGARO  AG  234)  pOI04  N79  16864 

Systems  implications  of  active  controls 

P0108  N79  30219 
A  comparison  of  predictions  obtained  from  wind  tunnel 
tests  end  the  results  from  cruising  flight  Airbus  and 
Concorde 

(NASA  TM  75238)  p0030  N79  31 136 

Integrity  in  electronic  flight  control  systems 
| AGARO  AR  136)  pOIH  N79  33219 

A  laser  profilometer  for  digital  terrain  mapping 

pOI 79  N80  19369 

NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION.  AMES  RESEARCH  CENTER. 
MOFFETT  FIELD.  CAUF. 

The  influence  of  handling  qualities  on  safety  and  Sunnvab 
ility  p0045  N77  19044 

Aerodynamic  loads  near  cranks  apexes  end  tip*  of  thin 
lifting  wings  in  incompressible  flow  p0004  N77  20007 
Numencal  turbulence  modeling  p01B6  N77 -22445 

Separated  flow  unsteady  pressures  end  forces  on 
elastically  responding  structures  pOOlO  N77-31075 

Efficient  solution  of  unsteady  tteneomc  flows  about 
airfoils  pOOl  1  N77  31087 

Evaluation  of  the  tilt  rotor  concept  The  XV  15s  rote 
p0064  N78  19142 


1-114 


CORPORATE  SOURCE  INDEX 


NATIONAL  SCIENTIFIC  AND  TECHNICAL  INFORMATION  BUREAU,  PARIS 


Dynamic  stall  of  an  outfitting  airfotl 

pOO 3 8  N78  22055 
Phenomenological  aspects  of  quasi  nation  try  controlled 
and  uncontrolled  three  dimensional  flow  separations 

p0 191  N78  28402 
introduction  io  unsteady  aapacta  of  separation  m  subsonic 
and  transontc  flow  p0191  N78  28403 

Soma  unataady  separation  problems  for  slender  bodiat 
p0191  N78  28405 
Pradiction  of  unsteady  separated  flow*  on  oscillating 
airfoils  pOI  92  N78  28409 

Status  and  future  prospects  of  using  numerical  methods 
to  study  complex  flows  at  High  Reynolds  numbers 

pOI 92  N78  28410 
New  NASA-Amas  wma  lu'.nel  techniques  for  studying 
airplane  spin  and  two  dimensional  unsteady  aarodyna 
mcs  p0099  *79  15064 

The  role  of  time  history  effects  m  the  formulation  of  the 
aerodynamics  of  aircraft  dynamics  p0102  *79  15086 

Mission  environment  simulation  lor  Army  rotorcreft 
development  Requirements  and  capabilities 

pOI 1 7  N79-15977 

Visual  simulation  requirements  and  hardware 

p0l1B  *79  15983 

Active  controls  m  aircraft  design  Executive  summary 
p0104  *79  16865 
Symmetrical  and  Asymmetrical  separations  about  a 
yawed  cone  p0026  *79-22011 

Numerical  simulation  of  supersonic  cone  flow  at  high 
angle  of  attack  p0027  *79  2201 8 

Prediction  of  aerodynamic  characteristics  for  slender 
bodies  alone  and  with  lifting  surfaces  to  high  angles  of 
attach  P0028  *79  22023 

High  angle  of  incidence  implications  upon  air  intake 
design  and  location  for  supersonic  cruise  ei'Creft  and  highly 
maneuverable  transonic  aircraft  p0029  *79-22026 

Flight  experience  with  advanced  controls  and  displays 
during  piloted  curved  decelerating  approaches  in  a  powered 
lift  STOl  aircraft  pO1 1 1  *79  30243 

Control  of  forebody  three-dimensional  flow  separations 

pO1 14  *80  15164 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION.  HUGH  L  ORVOEN  FUGNT 
RESEARCH  CENTER.  EDWARDS.  CAUF. 

An  advanced  airborne  data  acquisition  system 

p0061  *77-24 1 30 
Design  and  test  experience  with  a  triply  redundant  digital 
fly  by  wire  control  system  p0009  *77-25076 

Estimation  of  aerodynamic  characteristics  from  dynamic 
flight  test  data  pOIOI  *79-15075 

F  8  active  control  p0104  N79- 16870 

Highly  maneuverable  aircraft  technology 

p0104  N79  16871 

Propulsion  flight  control  integration  technology 

p0104  N79-16872 
Simulation  use  m  the  development  and  validation  of 
HiMAT  flight  software  p0033  *80  14039 

Aircraft  identification  experience  p0071  N80  19100 

NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION.  GODDARO  SPACE  FUGHT 
CENTER.  GREENSELT.  MO. 

Low  frequency  electric  field  variations  during  HF  transmis 
sions  on  a  mother  daughter  rocket  p02  16  N77  19542 
Visible  and  infrared  imaging  radiometers  for  ocean 
observations  p02 18  N78- 19594 

Ionospheric  range  rate  effects  m  satellite -to  satellite 
(racking  pOI 39  *79  18103 

Theoretical  modelling  and  experimental  data  matching 
for  active  and  passive  microwave  remote  sensing  of  Earth 
terrain  pOI 78  *8019360 

NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION.  LYNDON  t.  JOHNSON  SPACE 
CENTER.  HOUSTON.  TEX. 

Telemetry  and  data  ralay  for  manned  spaca  programs 
pO06t  N77-24128 
Physiological  factors  m  space  operations  Emphasis  on 
spaca  shuttla  p02 3 3  *8014682 

NATIONAL  AERONAUTICS  AND  SPACE 
ADMINISTRATION.  LANGLEY  RESEARCH  CENTER. 
LANGLEY  STATION.  VA. 

Airplane  self- nose  -  four  years  of  research 

P0001  N77  19000 
Comparisons  of  theoretical  and  experimental  pressure 
distributions  on  an  arrow-wing  configuration  at  subsonic, 

transonic,  and  supersonic  speeds  p0003  N7 7  20000 

Assessment  of  existing  analytic  methods  for  prediction 
of  high  angla-of-attack  loads  on  delta  wings  at  supersonic 
speeds  p0004  *77  20003 

Assessment  of  variable- cycle  engines  for  supersonic 

transports  p007S  N77-22121 

Highly  reliable  multiprocessors  p0008  N7  7 -2 507 2 
An  overview  of  concepts  for  aircraft  drag  reductions 

P0035  N77-32092 

Methods  for  reducing  subsonic  dreg  due  to  lift 

P0035  *77  32093 
Laminar  flow  control  lemmemation  p0035  H77 -32094 
Slot  injection  for  skin-lnction  dreg  reduction 

p0035  N77  32096 
Effect  of  compliant  well  motion  on  turbulent  boundary 
layers  p0036  N77  32100 

Progress  in  the  development  of  e  Mach  5  quiet  tunnel 
p0190  *78  14343 
The  rotor  systems  research  aircraft  A  new  step  m  the 
technology  end  rotor  system  verification  cycle 

p0O65  *78  19144 
Recent  flight  test  results  using  an  electronic  display  format 
on  the  NASA  0  737  p0015  *76  26063 

Airline  pilot  scanning  behav<or  during  approaches  end 
lending  in  e  Boeing  737  simulator  pOOlB  N76-26064 


Automatic  flight  performance  of  •  transport  airplane  on 
complex  microwave  landing  system  paths 

P0016  N 78  26066 
Experimental  determination  of  the  navigation  error  of  the 
4  0  navigation,  guidance  end  control  systems  on  the  NASA 
8  737  airplane  pOOI7  N78  26071 

Demonstration  of  aircraft  wing/ store  flutter  suppression 
systems  p0099  N78  3 1 1 28 

Results  of  piloted  simulator  studies  of  fighter  aircraft  at 
high  anglas  of  attack  p0103  N79  15093 

Use  of  piloted  simulation  for  studies  of  fighter  departure/ 
spin  susceptibility  p0 1 20  N79  16999 

Recent  theoretical  developments  and  experimental 
studies  pertinent  to  vortex  flow  aerodynamics,  with  e  view 

towards  design  p0026  N79  22019 

Design  end  testing  of  a  redundant  skewed  martial  sensor 
complex  for  integrated  navigation  and  flight  control 

p0106  *79  30202 
Technical  avaluation  report  on  the  fluid  dynamics  panel 
Symposium  on  High  Angle  of  attack  aerodynamics 
lAGARD-AR  145]  p0042  NBO  10147 

AGARD  two  dimensional  aeroelastic  configurations 
lAGARO  AR  156]  p0070  N80  10202 

Directivity  of  acoustic  radiation  from  sources 

p0268  N80  14863 

Experimental  measurements  of  moving  noise  sources 

p0269  N80  14868 

Applications  of  diffraction  theory  to  eeroecoustics 

p0269  NBO  14870 
Experimental  end  numerical  results  of  sound  scattering 
by  a  body  p02 69  NBO  14873 

Control  considerations  for  CCV  fighters  at  high  angles 
of  attack  pO1 14  N80  15160 

Identification  evaluation  methods  p007 1  NBO  19096 
Development  of  the  cryogenic  tunnel  concept  and 
application  to  the  US  National  Transonic  Facility 

p0121  N0O  19139 
Trends  m  reliability  modeling  technology  for  fault  tolerant 
systems  p020 1  N80  19534 

Emulation  applied  to  reliability  analysis  of  reconfigurable 
highly  reliabl*.  fault -tolerant  computing  systems 

p0201  N80  19541 

NATIONAL  AERONAUTICS  ANO  SPACE 
ADMINISTRATION.  LEWIS  RESEARCH  CENTER. 
CLEVELAND.  OHIO 

Variable-cycle  engines  for  supersonic  cruise  aircraft 

p0074  N77  22119 
Effect  of  endwalt  cooling  on  secondary  flows  m  turbine 
stator  vanes  p0082  N78-1 1098 

Progress  m  advanced  high  temperature  turbine  materials, 
coatings,  and  technology  p0084  *78  21122 

Stramrange  partitioning  behavior  of  the  nickel  base 
superalloys.  Rane  80  and  IN- 100  p0207  N79  10480 

Gas  path  sealing  in  turbine  engines  p0089  *79  1 1057 
Self  acting  shaft  seals  p0090  N79-1 1070 

Characteristics  and  combustion  of  future  hydrocarbon 
fuels  p0l31  *79  13196 

Impact  of  future  fuel  properties  on  aircraft  engines  and 
fuel  systems  p0131  N79  13197 

Review  of  the  AGARD  S  and  M  panel  evaluation  program 
of  the  NASA  Lewis  SRP  approach  to  high  temperature  LCF 
life  prediction  p0095  *79-27179 

Supersonic  unstalled  flutter  p0095  *79-27181 

NATIONAL  AEROSPACE  LAS..  AMSTERDAM 
(NETHERLANDS). 

Application  of  fracture  mechanics  in  designing  built-up 
sheet  structures  p0205  *77-22559 

Calculation  of  stress  intensity  factors  for  corner  cracking 
m  a  lug  p0206  *77  22562 

Determination  of  antenna  radiation  patterns,  radar  cross 
sections  and  jam-to-signal  ratios  by  flight  tests 

p0060  N77  24122 

Unsteady  airloads  on  an  oscillating  supercritical  airfoil 
pOOII  N77-3 1085 
Fatigue  design  of  fighters,  guidelines  for  obtaining  and 
maintaining  adequate  fatigue  performance  of  tactical 
aircraft  General  survey  p0062  N78  10047 

Fatigue  load  monitoring  p0063  N78- 18052 

Investigation  of  the  unsteady  airloads  on  wing-store 
configurations  m  subsonic  flow  p0037  N78-22042 

The  ground -attack/penetration  model  A  Monte  Carlo 

simulation  model  to  assass  the  survivability  and  to  evaluate 
tactics  for  low-altitude  military  missions  in  an  environment 
of  groundbased  air  defence  systems  p0014  N78-26051 
The  analysis  of  operational  mission  execution  An 
assessment  of  low-altitude  performance,  navigation 
accuracy  and  weapon  delivery  performance 

pOOie  N78  26070 

Prediction  of  operational  combat  performance 

p0019  N78  26086 

The  use  of  panel  methods  for  stability  derivatives 

p0102  N79  16081 
Influence  of  motion  wash-out  filters  on  pilot  tracking 
performance  pOI  19  N79- 15992 

An  analysis  of  helicopter  pilot  control  behavior  end 
workload  during  instrument  flying  tasks 

p0228  N79- 19630 
A  computational  model  for  the  calculation  of  tha  flow 
about  wings  with  leading- edge  vortices 

p0028  N79  22020 

Handling  problems  through  compressor  deterioration 

p0094  *79  27169 
A  simulator  investigation  of  handling  quality  criteria  for 
CCV  transport  aircraft 

|NLR  MP  78035-U)  pO1 1 1  *79  30240 

Mathematical  models  of  manned  aerospace  systems 
[NLR  MR  78029  U)  pO1 1 1  *79-30241 

Aspects  of  flight  test  instrumentation 

p007 1  *80  19098 
Analysis  of  aircraft  performance  stability  and  control 
measures  p0071  NBO- 19099 


Tha  cryogenic  Wind  tunnel  another  option  lor  the 
European  Transonic  Facility  p0121  N60  19140 

Mathematical  formulation  of  damping  for  structural 
response  analysis  p02l3  *00  19673 

A  flight  simulation  investigation  on  the  feasibility  of  curved 
approaches  under  MLS  guidance  p0266  N80  19844 
NATIONAL  AVIATION  FACILITIES  EXPERIMENTAL 
CENTER.  ATLANTIC  CITY,  N.  J. 

An  exploratory  study  of  paychophysioiogrcal  maature 
manta  as  indicators  of  air  traffic  control  lector  workload 
p0258  NSO  14756 
Individual  and  system  performance  uvkce*  for  the  an 
traffic  control  system  p0256  N80- 14756 

NATIONAL  COMMITTEE  FOR  SPACE  RESEARCH, 
HAIFA  MSRAEU- 

Single  frequency  use  of  the  Navy  Navigational  Satellite 
System  p0050  N7 7  22093 

Prediction  of  geomagnetic  disturbances  by  interplanetary 
scintillation  p0143  N79  18125 

NATIONAL  DEFENCE  HEADQUARTERS,  OTTAWA 
(ONTARIO) 

Uae  of  minicomputers  in  OSIS  p0280  *78-22958 

Selective  dissemination  of  information 

p0281  N78  22963 
Tha  Canadian  Forces  Life  Quality  Improvtment  Pro- 
gramma  p0237  N79  11693 

Between  incident  and  accident  p02SS  N79-31953 

NATIONAL  DEFENCE  MEOICAL  CENTRE.  OTTAWA 
(ONTARIO). 

Coronary  atherosdarosis  and  frtnesa  fur  flying 

p0239  *79  11711 

NATIONAL  FEDERATION  OF  ABSTRACTING  AND 
INDEXING  SERVICES.  PHILADELPHIA.  PA 

Abstracting  and  subject  anelysi*  p0281  N79  13929 
NATIONAL  GAS  TURBINE  ESTABLISHMENT, 
FABNBOROUOH  (ENGLANO) 

Intake  design  for  fighter  aircraft  p0067  N78-301 10 

Tha  low  cycle  fatigue  behavior  of  Nimomc  90  at  elevated 
temperature  p0206  N79- 10484 

NATIONAL  GAS  TURBINE  ESTABLISHMENT. 

P YE  STOCK  (ENGLAND). 

Some  aspects  of  variable  cycle  propulsion  systems 

p0074  *77  221 U 
Supersonic  powerplant  testing  for  preflight  performance 

evaluation  pOOBO  *77  241  16 

Procedures  for  the  measurement  of  engine  thrust  <n 
flight  pOOBO  *77  241  17 

Experimental  evaluation  of  a  transpiration  cooled  noitle 
guide  vane  p0066  *78  21 1 3 1 

Icing  test  facilities  at  the  National  Gas  Turbine  Establish 
ment  pO020  N79  10006 

Icing  tests  on  turbojet  and  turbofan  engines  using  the 
NGTE  engine  test  facility  pO021  N79  10013 

Icing  tnals  on  the  front  fuselage  and  engine  intakes  of 
helicopters  at  conditions  simulating  forward  flight 

pO068  *79  15039 
Application  of  engine  usage  analysis  to  component  life 
utilisation  p0093  *79  27160 

NATIONAL  MARITIME  INST..  TEDDINGTON 
(ENGLANO) 

Series  representation  of  the  eigenvalues  of  the  0<r 
Sommerfetd  equation  pOl87  *78-14318 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION.  BOULDER.  COLO. 

The  effect  of  radio  lenses  in  the  ionosphere  on  the 
scintillation  of  satellite-to  ground  radio  signals 

1.0047  *77-22075 

Forecasting  and  prediction  of  ionospheric  parameters 

p0162  N78  23324 

Artificial  modification  of  the  ionosphere 

p0162  *78  23327 

Ionospheric  prediction  and  extrapolation 

P0138  *79  18095 
Solar  terrestrial  environment  momtonng  and  foracastmg 
at  the  NO  A  A.  Space  Environment  Laboratory  Boulder 
Colorado  p0142  *79  18121 

Toward  global  monitoring  of  tha  ionosphere  in  real  time 
by  a  bottomside  network  The  geophysical  requirements 
and  the  technological  opportunity  p0180  N80- 19381 
Ocean  swell  parameters  from  narrow  beam  HF  radar  sea 
echo  p0 1 83  N80- 19404 

NATIONAL  PHYSICAL  LAB..  TEOOINGTON 
(ENGLAND). 

Creep  fatigua  interaction  m  alloy  IN738LC 

p0206  *79  10488 

NATIONAL  RESEARCH  COUNCIL  OF  CANADA. 
OTTAWA  (ONTARIO). 

Tha  recovery  and  analysis  of  accident  data  horn  flight 
recorders  in  Canadian  transport  aircraft 

p0044  *77  19034 
Non -obtrusive  detection  of  transition  region  using  an 
infra-red  camera  p0190  N78- 14344 

Snow  concentration  measurements  ana  correlation  with 
visibility  p0020  N 79  10003 

The  dynamic  ice  detector  for  helicopters 

p002 1  *79  10010 
Icing  tests  of  a  small  gas  turbine  with  inertial  separation 
anti -icing  system  p002 1  *79-10015 

Helicopter  ice  detection,  icing  seventy  and  liquid  water 

content  measurements  p0068  *79-15038 

icing  test  facilities  in  Canada  p0069  N79- 15043 

Information  end  assistance  services  to  the  manufacturing 
industry  m  Canada  p0282  *79-20922 

Hot  isostetic  processing  of  IN-738  turbine  blades 

p0147  *79-23249 

NATIONAL  SCIENTIFIC  AND  TECHNICAL 
INFORMATION  BUREAU.  PARIS  (FRANCE). 

The  National  Scientific  and  Technical  Information 
Bureau  p0279  N78  1 1885 


IIS 


NATIONAL  TRANSPORTATION  SAFETY  BOARD.  WASHINGTON.  D.  C. 


CORPORA  re  SOURCE  INDEX 


NATIONAL  TRANSPORTATION  SAFETY  BOARD. 
WASHINGTON.  O.  C. 

Civil  aircraft  accident  analysis  in  the  United  States  The 
Jet  Age  p0044  N77  19037 

NATO  PROGRAMMING  CENTRE.  TONQEREN 
(BELGIUM). 

Simulation  within  military  defence  systems  for  training 
and  evaluation  p0261  N80  19019 

NAVAL  AEROSPACE  MEOfCAL  RESEARCH  LAS  . 

NEW  ORLEANS.  LA 

Medical  qualification  procedures  for  hazardous  duty 
aeromedteal  research  p0237  N79- 1 1695 

Multiaxis  dynamic  response  of  the  human  head  and  neck 
to  impact  acceleration  p0243  N79-31906 

Transient  intraventricular  conduction  defects  observed 
during  experimental  impact  in  human  subiects 

p0243  N79-31907 
Potential  relationship  between  human  central  nervous 
system  injury  and  impact  forces  based  on  primate  studies 
P024S  N79  31919 
The  effect  of  impact  acceleration  on  the  electrical  activity 
of  the  bram  p0245  N79  31921 

NAVAL  AEROSPACE  MEDICAL  RESEARCH  LAS.. 
PENSACOLA.  FLA 

Successful  trnasfer  of  adaptation  environments  in  navy 
Night  training  p0222  N77- 19733 

Is  man  the  weakest  lmk>  p0251  N78-31746 

Long  term  pulmonary  function  patterns  m  the  aviator 
The  thousand  Aviator  study  p0239  N79- 1 1  708 

NAVAL  AIR  DEVELOPMENT  CENTER.  WARMINSTER. 
PA. 

The  human  operator  simulator  Workload  estimation 
using  a  simulated  secondary  task  p0253  N78  31756 
Operator  workload  assessment  model  An  evaluation 
of  a  VF/VA-V/STOL  system  p0253  N78  31  757 

Molecular  determinants  for  the  prediction  and  survival 
of  ischemic  anoxic  stress  pathology  p0238  N79-11700 
The  boar  that  is  a  raft  p0226  N79- 19613 

Protective  approaches  in  the  moderation  of  the  physiolog¬ 
ical  effects  of  extreme  ambient  conditions  in  helicopter 
operations  p0226  N79- 19618 

Design  procedure  for  an  information  transfei  method 
CUBITS  for  allocating  panel  area  for  aircrew  station  controls 
and  displays  p0228  N79- 19631 

Human  factor  engineering  test  and  evaluation  of  the  US 
Navy  LAMPS  helicopter  system  p0228  N79  19632 

The  application  of  structured  design  and  distributed 
techniques  to  avionics  information  processing  ercfntec 
tures  p0286  N79  25991 

Tactical  information  exchange  system 

p0288  N79  26008 
Design  procedure  for  aircrew  station  labeling  selection 
and  abbreviation  p0l07  N 79- 30208 

A  human  body  and  crew  station  modelling  system  for 
motion  studies  p0245  N79-31922 

Some  human  responses  to  repeated  •  G  sub  z  pulses 
p0246  N79  31928 
The  evolution  of  JTIDS  p0056  N80  707  79 

Navigation  architecture  p0056  N80-10181 

Integrated  Tactical  Navigation  Systems  (ITNS) 

p0057  N80  10182 
JTIDS  signal  structure  p0057  N80  10184 

E-3A  navigational  computer  system  real-time  environ¬ 
mental  simulator  p0261  N80  19824 

Modeling  the  human  operator  Applications  to  system 
cost  effectiveness  n0265  N80  19846 

Predicting  field  of  view  requirements  for  VST01  aircraft 
approach  and  finding  p0265  N0O- 19847 

NAVAL  AIR  PROPULSION  TEST  CENTER.  TRENTON. 
HJ 

Variable  cycle  engines  for  V/STOL  fighters 

p0074  N77  221  17 
Augmented  deflector  exhaust  nozzle  (ADEN)  design  for 
high  performance  fighters  p0075  N77-22124 

Rotor  bust  protection  Design  guidelines  for  contain¬ 
ment  p0094  N79  27166 

NAVAL  AIR  SYSTEMS  COMMAND.  WASHINGTON.  O. 
C. 

Design  for  reduction  of  aircraft  vulnerability 

p0045  N7 7  19050 
Development  of  techniques  and  correlation  of  results  to 
accurately  establish  the  lift/drag  characteristics  of  an  air 
breathing  missile  from  analytical  predictions,  sub-scale  and 
full  scale  wind  tunnel  tests  and  flight  tests 

p0019  N78  26O09 

Analysis  of  advanced  variable  camber  concapts 

p0067  N78  30108 

Avionics  technology  for  tactical  data  handling 

p0285  N79  25979 
Protect  NAVT0LAN0  (Navy  vertical  takeoff  and  landing 
capability  development)  p0107  N79  30212 

Are  today's  specifications  appropriate  for  tomorrow's 
airplanes?  pO1 10  N79-30239 

NAVAL  AIR  TtST  CENTER.  PATUXENT  RIVER.  MO. 
Environmental  requirements  for  simulated  helicopter/ 
VTOL  operations  from  small  ships  and  carriars 

pO1 17  N79- 16978 

NAVAL  CIVIL  ENGINEERING  LAG..  PORT  HUENEME. 
CAUF. 

A  head  miury  model  p0244  N79-31918 

NAVAL  ELECTRONICS  LAB.  CENTER.  SAN  OIEGO. 
CAUF. 

Propagation  effects  on  OMEGA  p0048  N77-22083 
Review  and  assessment  of  fiber  optics  for  military 
applications  p0271  N78- 16802 

A  7  ALOFT  economic  analysis  and  EMI-EMP  test 
results  p0272  N7B-16816 

NAVAL  HEALTH  RESEARCH  CENTER.  GAN  OIEGO. 
CAUF. 

Slasp  disturbs  nets  in  humans  p0247  N80-1S810 
Sleep  disturbance  and  performance  p0247  N80-15814 


NAVAL  OCEAN  SYSTEMS  CENTER.  SAN  DIEOO. 

CAUF 

Physics  and  technology  of  degradation  in  GaAs  light 
emitting  diodes  p0275  N78  16837 

Electric  and  magnetic  sensing  systems  Applications 

p02 19  N78  19597 
The  atmospheric  scatter  channel  foi  optical  commumca 
tions  over  the -horizon  p0164  N79  10309 

Real  time  propagation  assessment  p0139  N79- 18097 
Integration  developments  p0057  N80  10188 

NAVAL  POSTGRADUATE  SCHOOL.  MONTEREY. 

CAUF 

Unsteady  flows  in  turbo  machines  A  review  of  cunam 

developments  p0040  N7B  22065 

An  analysis  of  Ihe  evolution  of  the  reliability  and  maintain 
ability  disciplines  p0199  N80  19520 

Reliability  growth  models  p0199  N80  19522 

Application  of  the  lognormal  distribution  to  corrective 
mamtenace  downtimes  p0202  N80  19545 

NAVAL  RESEARCH  LAB..  WASHINGTON.  D.  C 

Propagation  effects  observed  in  connection  with  NTS  1 
observations  near  Ihe  magnetic  equator 

p0047  N77  22073 
Single  mode  fibei  optics  and  integrated  optics  for  use 
m  optical  communications  p0273  N78  16818 

Microwave  scanning  radiometry  p0218  N70  19591 

Ionospheric  disturbance  forecasting  through  use  of  X  ray 
and  EUV  measurements  from  the  NBL  SOLRAD  satellites 
p0142  N79  18122 
A  review  of  the  Naval  Research  Laboratory  program  in 
atmospheric  measurements  and  application  to  modeling 

1  Precision  atmospheric  transmission  measurements  and 

model  comparisons  p0143  N79  I8131 

A  review  of  the  Naval  Research  Laboratory  program  m 
atmospheric  measurements  and  application  to  modeling 

2  Aerosol  size  distributions  tor  modeling  and  the  prediction 

of  optical  extinctions  p0143  N79  18132 

The  potential  military  applications  of  millimeter  waves 
p0148  N79  23265 
Integrated  circuit  media  for  millimeter  wave  applies 
tions  pOI  50  N79  23282 

Phase  control  elements  for  millimeter  wave  systems 

p01S2  N79-23295 
Relativistic  electron  beam  interactions  for  generation  of 
high  power  millimeter  and  submillimeter  waves 

p01$2  N79  23300 

Initiation  of  tracks  m  a  dense  detection  environment 

pOI 70  N7 9  30468 
The  timation  navigation  satellites  p00S4  N80  10157 
Clocks  Evolution  of  frequency  standards 

p0054  N80  10161 
The  geomorphology  of  the  HF  breakthrough  phenom 
anon  p0»8l  N80  T9385 

NAVAL  SHIR  RESEARCH  AND  DEVELOPMENT 
CENTER.  RETHESOA.  MO. 

Recent  advances  rn  the  numerical  treatment  of  the 
Navier  Stokes  equations  p0186  N77-22444 

NAVAL  SURFACE  WEAPONS  CENTER.  WHITE  OAK. 
MO 

Electro -opt ics  systems  performance  analysis  in  selected 
marine  environments  p0144  N79  18136 

High -angle  of -attack  missile  aerodynamics 

p0042  N79  23055 

New  binder  system  fo'  composite  solid  propellants 

p0126  NGO- 10298 

NAVAL  TRAINING  EQUIPMENT  CENTER.  ORLANDO. 
FLA. 

Wide  angle  visual  system  developments 

p0U9  N79  15988 

Helicopter  underwater  escape  trainer  (9D5I 

p0233  N79  19665 

NAVAL  UNDERSEA  CENTER.  KAILVA.  HAWAII. 

Recent  progress  in  optical  fiber  cables  for  use  m  the 
ocean  p0271  N7 8  18805 

NAVAL  UNDERWATER  SYSTEMS  CENTER.  NEW 
LONDON.  CONN. 

Multichannel  Fiber  Optic  Sonar  Link  (F0SL-1I 

p0272  N78  16813 

NAVAL  WEAPONS  CENTER.  CHINA  LAKE.  CAUF. 

Joint  Tactical  Information  Distribution  System  (JTIDS) 
Weapon  guidance  and  weapon  delivery  applications  of 
JTIDS  P02B8  N79  26006 

The  role  of  particufate  damping  in  the  control  of  combus¬ 
tion  instability  by  aluminum  combustion 

p0126  N80  10296 
Application  of  combustion  instability  research  to  aolid 
propellant  rocket  motor  problems  p0126  N80  10303 

An  analysis  of  the  evolution  of  the  reliability  and  maintain¬ 
ability  disciplines  p0199  N80  19520 

NEBRASKA  UNIV.  UNCOLN. 

Scattered  radiation  fields  from  rough  surfaces  full  wave 
solutions  p0177  N80  19356 

NEBRASKA  UNIV..  UNCOLN. 

Effects  of  irregular  media  on  navigation  and  positioning 
systems  Full  wave  solutions  p0048  N77-22078 

NElLSCN  ENGINEERING  AND  RESEARCH.  INC.. 
MOUNTAIN  VIEW.  CAUF. 

Nonlinear  aerodynamics  of  all-movable  controls 

pOt  16  N60  15173 

NIELSEN  ENGINEERING  ANO  RESEARCH.  INC., 
MOUNTAIN  VIEW.  CAUF. 

Prediction  of  lateral  aerodynamic  loads  on  aircraft  at  high 
angles  of  attack  p0028  N79  22024 

NOROE N.  NORWALK.  CONN. 

Millimeter  wave  monopulse  treck  radar 

p0169  N77  22380 

NORGE 8  TERNISRC  HOEOSKOLE.  TRONDHEIM. 

Experiments  and  analysts  of  acoustoelectric  memory 
correlators  p0136  N78-31288 

NORSK  MARCONI  A.S.,  OSLO. 

Multipath  analysis  of  IIS  glide  path  p0177  N80-19354 


NORTHEASTERN  UNIV .  ROSTON.  MASS 

Modelling  of  propagation  aspects  of  digitel  tommuruci 
non  systems  pOt  73  N79  3  14  76 

NORTHROP  CORP..  HAWTHORNE.  CAUF 

Northiop/Umled  States  An  Force  durability  and  damage 
tolerance  assessment  of  the  F  5f/F  aircraft 

p020S  N7 7  22558 
Towards  a  mixed  kernel  funebou  approach  (or  unsieady 
transonic  flow  analysis  p0037  N78  22044 

Flight  control  system  design  for  ride  qualities  Of  highly 
maneuverable  fighter  aircraft  p0014  N78  26054 

YF  1  7  full  scale  minimum  drag  prediction 

pOOlB  N78  26091 
A  survey  of  analytical  and  experimental  technique*  to 
predict  aircraft  dynamic  characteristics  at  high  angles  of 
attack  pOIOI  N79  15079 

Aircraft  stability  characteristics  at  high  angles  of  attack 
p0103  N79  15089 
Stress  intensity  analysis  Analytical  finite  element  for 
surface  flews,  holes  p0210  N79  20413 

Analysis  of  aircraft  structure  using  applied  fracture 
mechanics  p021!  N79-20419 

For ebody/ wing  vortex  interactions  and  their  influence 
on  departure  and  spin  resistance  p0025  N79-22001 
Tactical  reconnaissance  with  image  exploitation 

P0285  N79  25985 
Improvement  of  fighter  aircraft  maneuverability  through 
employment  of  control  configured  vehicle  technology 

p0109  N79  30225 
Forebody  vortex  blowing  A  novel  control  concept  to 
enhance  departure/ spin  recovery  characteristics  of  fighter 
and  Hamer  aircraft  pOt  15  N80  1517 2 

NORTHROP  CORP..  LOS  ANGELES.  CAUF. 

Flaperon  control  The  versatile  surface  for  fightei 
aircraft  pO1 13  N80  15158 

NORTHROP  CORP..  NORWOOO.  MASS. 

Thiesholdless  redundancy  management  with  arrays  of 
skewed  instruments  pOOOB  N77  25070 

NORTHWESTERN  UNIV..  EVANSTON.  ILL 

A  three  dimensional  discrete  element  dynamic  model 
ol  the  spine,  head  and  torso  p0243  N79-31910 

NORWEGIAN  CENTER  FOR  INFORMATICS.  OSLO. 
The  Norwegian  Scandinavian  scientific  and  technical 
information  scene  p0278  N78  1  1874 

Information  1990  A  Norwegian  scenario 

p0278  N78  11876 

NORWEGIAN  OEFENCE  RESEARCH 
ESTAGUSHMENT.  KJ ELLER 

Ionospheric  effects  on  lORAN-C  in  polar  legions 

p0048  N77 -22082 
OMEGA  accuracy  in  polar  regions  during  ionospheric 
disturbances  p0049  N77-22086 

Radar  wind  measurement  system  pOl59  N77  22385 
The  small  nations  needs  for  scientific  and  technical 
information  The  case  of  Norway  p027B  N78  1 1875 
Geophysical  disturbance  effects  and  their  predictability 
pOI 39  N79  18098 
Application  of  parallel  filters  for  malfunction  detection 
and  alternative  mode  capability  p0023  N79-20018 

Geophysical  disturbance  effects  on  the  state  of  the 
propagation  medium  and  their  predictability 

P0168  N79-273 91 
Propagation  of  long  radio  waves  in  the  earth  s  environ 
merit  p0168  N79  27393 

The  effect  of  locally  applied  organophosphates  on  miosis 
and  acetylcholinesterase  adaptation  to  chronic  treatment 
p0256  NBO  14731 

O 

OAK  RIOGE  NATIONAL  LAG  .  TENN. 

Experiences  in  the  use  of  stremrange  partitioning  for 
predicting  time  dependent  strain-controlled  cyclic  lifetimes 
of  uniaxial  specimens  of  2  1/4  Cr-1  Mo  steel,  type  316 
stainless  steel,  and  HesteHoy  10  p0209  N79- 10493 

OB8ERVATOIRE  DE  PARIS  (FRANCE). 

Submillimeter  receivers  Local  oscillators  and  mixers 
p0160  N79  23281 

OFFICE  NATIONAL  D  ETUDES  ET  DE  RECHERCHCS 
AERONAUTIQUES.  PARIS  (FRANCE). 

Study  in  a  straight  cascade  wind  tunnel  of  aeroetastic 
instabilities  m  compressors  p0095  N79-27178 

OFFICE  NATIONAL  O'ETUOES  ET  DE  RECHERCHES 
ACROGPATIAUS.  UCLERC  (FRANCE). 

Prediction  of  aerodynamic  characteristics  of  en  aircraft 
from  a  correlation  of  results  on  a  calibration  model  tested 
m  various  larga  transonic  tunnels  pOOl 9  N78-26088 
OFFICE  NATIONAL  O'ETUOES  ET  DE  RECHERCHES 
AEROSPATIALE  S.  MOO  AN  l  (FRANCE). 

Pressures  over  s  sharp  edged  air  intaka  functioning  in 
subsonic  flow  at  reduced  flowrate  pOOOfl  N77-20016 
OFFICE  NATIONAL  O'ETUOES  ET  OE  RECHERCHES 
AEROSPATIALE S.  PARIS  (FRANCS). 

Comparison  of  different  methods  of  localisation  and 
identification  of  noise  sources  in  turbojet  engines 

P0002  N77  19003 
Prediction  of  variable  geometry  compressor  performances 
(off  design)  p00?6  N77  22136 

Methods  and  techniques  of  ground  vibration  testing 

pOOSB  N77-241 10 

Numerical  celculation  of  unsteady  transonic  flows 

pOOII  N77  31088 
Review  of  optical  techniques  with  respect  to  aero  engine 
applications  p0077  N77-32167 

Wind  tunnel  study  of  an  active  flutter  suppression 

system  p009B  N 77  33215 

Influence  of  mmal  distortions  on  secondary  flows  in  • 
fixed  annular  caacada  p006l  N78-1 1089 

Effects  of  secondary  flows  m  straight  cascades 

pOOBI  N78  11093 


i  tie 


CORPORATE  SOURCE  INDEX 


1 


RESEARCH  INST.  OF  NATIONAL  DEFENCE.  STOCKHOLM  (SWEDEN). 


ONERA  aerodynamic  raseerch  work  on  helicopter* 

p0066  N78-18140 
New  materials  for  high  temperature  turbines  ONERA* 
OS  composite*  confronted  with  the  blade  problems 

pooee  N7B-21 139 

Protection  o f  cooted  blades  of  COmp*S«  interne!  struc 
tur«  pOO«e  N78  21141 

Measuring  techniques  in  high  temperature  turbines 

p0087  N78  21151 
New  computation  method  of  turbine  Made*  him  cooling 
efficiency  pOOM  N78  2 !  1 54 

Study  of  a  Supercritical  profile  with  oscillating  control 
surface  HI  Sub-  and  transonic  flow*  p0037  N78-22041 
influence  of  the  norse  level  in  a  transonic  wind  tunnel 
test  section  on  the  aerodynamic  characteristics  of  models 
p0038  N78  22047 
Dynamic  stall  An  eaample  of  strong  interaction  between 
viscous  and  inviscid  flows  p0038  N78  22053 

Difficulties  encountered  by  aeroetssncians  of  unsteady 
aerodynamics  p0039  N78- 22059 

Presentation  of  the  subtect  p0191  N78  28398 

Numerical  solution  of  viscous- inviscid  interaction  pro¬ 
blems  in  two-di mansions!  compressible  flows  based  on  the 
Navier- Stokes  equations  p0191  N78-2B400 

Viscid- inviscid  interaction  methods  for  two-dimensional 
flows,  including  separation  and  shock  waves 

p0t9t  N78  28401 
Influence  of  acceleration  on  surface  acoustic  wave 
oscillators  p0134  N78  31286 

Applicability  of  the  SRP  method  and  creep-fatigue 
damage  approach  to  the  LCHTF  life  prediction  of  IN- 100 
alloy  p0208  N 79  10482 

Application  of  the  0HP  metallic  felts  to  turbomachine 
seels  P0089  N79-11060 

Energy  conservation  aircraft  design  end  operational 
procedures  p0132  N79  13200 

Icing  test  facilities  end  test  techniques  in  Europe 

p0069  N79- 15042 

Determining  the  nonlmeanties  of  dynamic  stability 

pOlOO  N79  15070 
Non-linear  formulation  of  the  aerodynamic  forces  for  flight 
dynamic  studies  p0103  N79- 15090 

Vortex  pattern  developing  on  the  upper  surface  of  a  swept 
wing  at  high  angle  of  attack  p0028  N79-22007 

Unsteady  calculation  of  vorte*  sheets  emitted  by  highly 
loaded  lifting  surfaces  p0026  N79-22009 

Base  flows  behind  missiles  p0042  N79-23056 

Broad-band  transducers  for  nondestructive  inspection  of 
aeronautical  components  p0 1 99  N79  25419 

Calculation  of  stress  concentrations  in  disc  alveoles 

p0093  N79-27157 
Structural  aspects  of  active  controlspOlOB  N79-30221 
ONERA  s  model  of  the  pilot  in  discrete  time 

pOI 1 1  N79  30242 
Research  in  the  held  of  solid  propellant  rockets  A 

survey  P0124  NSO  10282 

Ignition  and  extinction  of  solid  propeMenr* 

pOI 24  N80 -10284 
Recant  ONERA  studies  on  combustion  instabilities  in  solid 
propeflant  rocket  motors  pOI 26  N80- 10302 

A  general  survey  of  studies  on  acoustic  wave  propage 
non  p0268  N80  14859 

Propagation  in  ducts  p0268  NSO  14864 

Propagation  in  acoustically  absorbent  materials 

p0268  N80  14865 
Dynamic  identificetion  of  light  aircraft  structures  end  their 
flutter  certification  p0 1 1 2  N80- 15145 

Problems  of  unsteady  aerodynamics  raised  by  the  use 
of  control  surfaces  it  active  controls  pOI  IS  N80  15167 
Unsteady  effects  of  a  control  surface  m  two  dimensional, 
subsonic  and  transonic  flow  pO1 1 5  N8015188 

Aerodynamic  interaction  on  a  close  coupled  canard  wing 
configuration  pOl  16  N80-15175 

OFFICE  NATIONAL  OITUOCS  IT  OC  RECHERCHE S 
AEROSPATIALE  S.  TOO  LOU  88  (FRANC*) 

Automatic  recovery  after  sensor  failure  onboard 

p003 1  NSO  14024 

OPTICS  OP  NAVAL  RE  MARCH,  ARUNQTON.  VA. 

An  integrated  optical  analog-to-digital  converter 

p0273  N7 8  1 6824 
Remote  sensing  in  ocean  surveillance  Promises, 
problems  and  perspectives  p0218  N78- 19688 

Brain  waves  end  the  enhancement  of  pilot  performance 
P0258  NSO  14751 

OPTICS  OP  T8L1  COMMUNICATIONS.  BOULDSR. 
COLO 

Ionospheric  modification  induced  by  high  power  HF 
transmitters  Potential  for  communication  and  plasma 
physics  rtseerch  p0215  N77- 19536 

OPTICS  OP  THS  SURGEON  OSNf  RAL  (AIR  FORM). 
WASH! NOTON.  O.  C. 

US  Air  Force  environmental  end  occupational  health 
program  p0224  N77  20743 

OHIO  STATS  UNtV.,  COLUMBUS. 

The  influence  of  transpiration  cooling  on  turbma  Wade 
boundary  layer  p0086  N70-21 130 

OLD  OOMINION  UNIV .  NORFOLK,  VA. 

State  of  art  of  nonlinear,  discrete- vortex  mathoda  for 
steady  and  unsteady  high  angle  of  attack  aerodynamics 
p0029  N79  22031 

OSLO  UNIV.  (NORWAY). 

Low  frequency  electric  field  venations  during  HF  tranemis 
tion*  on  |  mother  daughter  rocket  p0216  N77  19542 
OXFORD  UNIV.  (ENGLAND) 

A  new  treneient  cascade  facility  for  the  measurement 
of  heat  transfer  rates  p0087  N78-21 149 


P 


PARIS- SUD  UNIV..  OR  SAY  (FRANC!) 

The  imponance  of  diffusion  and  depolaruatton  of  elect 
ro magnetic  waves  by  the  ground  in  problems  of  retiodrffu 
tion  pOISI  N77  32391 

PARIS  UNIV..  ORSAV  (FRANCE) 

Analysis  of  optic etty  pumped  CW  (continuous  wave)  FIR 
Iter  infrared)  laser  efficiency  p01S2  N79  23301 

PARIS  V  UNIV.  (PRANCE) 

Some  finite  element  methods  in  fluid  Row 

P01S6  N7/  22448 

The  use  of  biostereometry  «n  helicopter  cockpit  design 
p022B  N79  19629 

PENNSYLVANIA  STATS  UNIV..  UNIVSRMTV  PARK. 

The  application  of  strainranga  partitioning  method  to 
multisaial  creep-fatigue  interaction  p0209  N79- 10494 
Operational  physical  models  of  the  ionosphere 

pOI  39  N79  18099 

PCRA.  MELTON  MOWBRAY,  LEICESTER  (SNOLANO). 

Technology  transfer  for  manufacturing  industries 

p0282  N79  20918 

PHYSICAL  DYNAMICS.  INC..  MLLVUf.  WASH. 

A  signal -statistical  end  morphological  model  of  tonosp 
henc  scintillation  p0142  N79- 181 19 

PHYSICAL  SCIENCES,  INC..  WOBURN.  MASS. 

On  the  application  of  second  order  closure  models  to 
boundary  layer  transition  p0189  N78  14338 

PHYSICS  LAB.  RVO-TNO.  THE  HAOUE 
(NETHERLANDS). 

Characteristics  of  clutter  and  targets  at  X  and  Ku-bend 
pOI 58  N77  22373 
Rain  attenuation  measurements  at  94  GHz  Comparison 
of  theory  and  eaperiment  p0153  N79  23305 

PISA  UNIV.  (ITALY). 

Performance  characteristics  of  turbo-rockets  and  turbo- 
ramjets  using  high  energy  fuel  p0075  N77  22131 

Fatigue  behaviour  of  cracked  stiffened  panels 

p020S  N77  22561 

Tasting  simulation  of  damages  occurred  in  service 

p0079  N7 7  33194 
Calculation  of  temperature  distribution  m  disks  and 
cooling  flow  m  a  transient  state  p 0088  N78-21 157 

Self  active  pad  seal  application  for  high  pressure  eng 
met  p0090  N79  1 1071 

Prediction  of  eeroelestic  instabilities  m  rotorcraft 

p0093  N79  27159 

PLESSCY  CO.  LTD..  TOWCESTER  (SNOLANO) 

Detail  resolution  m  optical  fibre  index  profiling  methods 
p0274  N78  16828 

PLESSCY  RADAR  LTD..  ADDLE  STONE  (ENGLAND) 

Tactical  radar  for  air  defense  p0285  N79-25982 

Project  WAVELL  p0287  N79  26001 

Some  aspects  of  multi  radar  tracking 

p0169  N79  30459 

PLESSCY  RADAR  LTD..  HAVANT  (ENGLAND) 

Colour  multiplexing  techniques  and  applications  in  optical 
waveguida  links  p02 72  N78  16811 

A  CCD  digital  image  store  p0136  N  78  31306 

POUTCCNICO  01  MILANO  (ITALY) 

High  temperature  corrosion  of  Ni-base  for  turbine  blades 
alloys  in  sulphete-chlonde  containing  environments 

p0086  N78  21140 
Local  flame  temperaiure  measurements  by  radiative 
methods  p008B  N78  2 1 153 

Experimental  results  on  high  speed  double  mechanical 
saals  p0090  N79  11086 

Ignition  and  extinction  of  solid  rocket  propellants 

p0124  NSO  10285 
self -sustained  oscillatory  combustion  of  solid  rocket 

propellants  pOI 27  N80  10304 

Gas  phase  velocity  measurements  m  solid  rocket  pro 
pedants  by  Laser  Ooppler  anemometryp0128  N80  10311 
Damping  problems  in  acoustic  fatigue 

p02 14  N80  19580 

POUTICN1CO  Of  TORINO  (ITALY). 

Three  dimensional  supersonic  flow  about  sliced  bodies 
p0004  N7  7  20001 
Numerical  prediction  of  the  unsteady  flow  m  vanable 
geometry  engines  •  preliminary  investigation 

p0074  N77  22120 
A  numerical  lime -dependent  approach  for  detctAmg 
compressible  inviscid  non-itentropic  rotational  flows  m 
curved  ducts  p0082  N78  1 1099 

Cntical  review  of  various  structural  safety  concepts  taking 
into  account  NDI  methods  p019S  N7B- 28482 

Double  differential  PSK  schema  in  the  presence  of 
Doppler  shift  p017S  N79  31496 

POLYTECHNIC  INST.  OP  NEW  YORK.  BROOKLYN. 
Software  reliability  Analysis  and  prediction 

p0007  N7  7  25082 

POLYTECHNIC  INST.  OP  NEW  YORK.  FARM  I  NO  DALE 
Ground  wave  propagation  m  the  presence  of  smooth 
hills  and  depressions  p0160  N77  32384 

Beam  evolution  along  a  multimode  optical  fiber 

p0271  N78  18809 
High-frequency  signal  propagation  and  scattering  in 
guiding  channels  p0l76  N80- 19361 

Hybrid  ray  mode  formulation  of  tropospheric  propaga 
tion  p0 1 80  N80  19382 

POSEIDON  RESEARCH.  LOf  ANGELES.  CAUP 

The  affect  of  wall  heating  upon  transition  in  watt' 
boundary  layers  p01B9  N78  14334 

PRATT  AND  WHITNEY  AIRCRAPT.  CAST  NARTPORO. 
CONN. 

Aircraft  engine  icing,  technical  summary 

p002 1  N79  10011 

PRATT  AND  WHITNIV  AIRCRAPT.  WIST  PALM 
■EACH.  FLA 

Accelerated  mission  test  A  vital  reliability  tool 

p0079  N77  33196 


Low  cycle  fatigue  behavior  of  IN- 100  Stratnrange 
partitioning  method  p0207  N79- 10481 

PRATT  AND  WHITNEY  AIRCRAPT  GROUP.  EAST 
HARTFORD,  CONN 

Process  and  metallurgical  factors  m  joining  supereiloy* 
>and  other  high  service  temperature  materials 

pOI 93  N70  11393 
Engine  component  improvement  and  performance 
i  stent  ion  p0131  N79  13198 

Low  energy  consumption  engines  p0l31  N78  13199 
Boundary-integral  equation  analysis  of  an  advanced 
turbine  disk  rim  slot  p0093  N79  27161 

PRATT  ANO  WHITNEY  AIRCRAPT  OROUP.  WEST 
PALM  MACH,  FLA 

Trends  of  future  turbine  life  prediction  Time  phase 
automated  analysts  and  test  verification 

P0086  N78  21143 
Rapidly  solidified  powders,  their  production  properties 
end  potential  applications  p0147  N79  23246 

PRATT  AND  WHITNEY  AIRCRAFT  OP  CANADA  LTD  . 
LONGUCUIL  (OUEMCI. 

Small  turbina  angina  integration  in  aircraft  installations 
p0094  N79  27170 

PREVSS  (SCOTT)  ASSOCIATES.  LOS  ANGIUS. 

CAUP. 

Air  combat  p0066  N7S  30103 

PRINCCTON  UNIV.,  N.  J. 

Instability  and  transition  m  aaisymmetnc  wakes 

pOISS  N76  14326 

Aluminum  combustion  under  rocket  motor  conditions 
pOI  25  NSO  10294 

PROPELLANTS,  EXPLOSIVES  ANO  ROCKET  MOTOR 
ESTABLISHMENT.  WALTHAM  ARMY  (ENGLAND). 

Interfeciei  fracture  mechanical  aspacts  of  adhesiva 
bonded  joints  p02 1 2  N79  2  345 1 

Composites  m  future  motor  hardwsra  A  research 
view  pOI 27  NSO  10309 

PROPELLANTS.  EXPLOSIVES  AND  ROCKET  MOTOR 
ESTABLISHMENT.  WE8TCOTT  (ENGLAND). 

Soma  measurements  of  igmtion  delay  and  neat  transfer 
with  pyrogen  igniters  p0125  NSO  10290 

Boundary  layer  models  of  erosive  burning 

p0125  NSO  10291 
Ultrasonic  imaging  as  applied  to  non  destructive  testing 
of  rocket  propellants  p0128  NSO  10313 

Measurement  of  thrust  transients  in  rocket  motors 

P0128  NSO  10316 


Q 


QUEEN  MARY  COLL.  LONDON  (ENGLAND) 

Transmission  characteristics  of  graded  index  fibres 

p0274  N 78- 16831 
An  experimental  study  of  the  effect  of  oscillatory  flow 
on  the  separation  region  m  a  turbulent  boundary  layer 

p003B  N78  22052 
Unsteady  aerodynamics  ot  two-dimensional  spoilers  at 
low  speeds  pO1 16  N80  151  70 

On  the  effects  of  gaps  on  control  surface  character!* 
tics  pOIIS  NSO  15176 

QUEENS  UNIV..  KINGSTON  (ONTARIO). 

Leaky  coaxial  cables  for  obstacle  detection  and  eontm 
uous  access  guided  communications  p0183  NSO  19407 
QUEENSLAND  UNIV  .  ST  LUCIA  (AUSTRALIA) 

Ths  effect  of  radio  Mm*#*  m  the  lonosphsfe  on  the 
scintillation  of  satetlite-to-ground  radio  signals 

P0047  N77  22075 


R 


RAYTHEON  CO..  MOPORO.  MAM. 

The  Chirp  Z  transform  with  CCO  and  SAW  technology 
p0137  N78  31312 
Federated  microcomputer  systems  lor  on-board  missile 
guidance  and  control  p0033  NSO- 14040 

RAYTHSON  CO..  SUDBURY.  MAM 

Future  applications  of  low  cost  ttrapdown  laser  meritei 
navigation  systems  pOOSO  N78  21072 

RAYTHEON  CO.,  WAYLANO.  MAM. 

Time  and  frequency  spreed  in  meteor  burst  propagation 
paths  P01S3  N 79  10306 

RCA  GOVERNMENT  SYSTEMS  01V .  MOORE STOWN. 
N.  J. 

Mobile  tactical  C  to  3rd  power  system# 

p0287  N79  28002 

RBDIPON  SIMULATION  LTD..  CRAWL1V  (ENGLAND) 

A  high  resolution  visual  system  for  ths  simulation  of 
in  flight  refuelling  pO1 18  N79  15987 

REHABILITATION SKUNtK  LOfPL 
BISCHOPSWISSEN  BERCHTESQADEN  (WEST 
GERMANY). 

Potential  relationship  between  human  central  nervous 
system  injury  and  impact  forces  based  on  pnmete  studies 
P0245  N79  31919 

RENSSELAER  POLYTECHNIC  INST..  TROY.  N.  Y. 

IRCCO  imaging  sensor*  A  review  of  device  options 

P0136  N7S  31302 
Transform  domain  processing  foi  digital  communication 
systems  using  surface  ecoustc  wave  devices 

pOI  74  N79  31482 
State  of  the  an  m  digital  signal  processing  with  applies 
none  to  multipl*  access  systems  p0174  N79-31487 
RIMARCH  INST.  OP  NATIONAL  OtPCNCC. 
STOCKHOLM  (SWSDIN). 

Multipath  chaiactarittics  at  UHF  in  rural  irregular 
tarrain  p0166  N79  1031 7 


117 


RETICON  COR P..  SUNNYVALE,  CAUF 


CORPORATE  SOURCE  INDEX 


RET1CON  CORF  .  SUNNYVALE.  CAUF 

CCPO  The  optimum  id*)  *!«(•  line  Kinntt 

pOI  36  N7%  3> 303 

HICS  UNIV..  HOUSTON.  TM 

The  heating  experiment  at  Arecibo  p0216  N77  19537 

ROCK  WILL  INTCRNAT10NAL  CORF  ANAHEIM. 

CAUF 

A  hybrid  SAW/ CCD  Signal  processor 

pOI  34  N78  31290 

ROCKWELL  I  NTS  R NATIONAL  CORF  .  Cf  OAR 
RAPfOS,  IOWA. 

A  40  approach  control  using  VOR/OME/itS  guidance 
p005 1  N78  210S3 
An  advanced  guidance  and  control  system  for  rescue 
helicopters  pO106  N79-302 )  7 

ROCKWELL  INTERNATIONAL  CORF..  OOWNEY. 

CAUF. 

Rockwell  International  *  Subcommittee  for  Computerised 
Structural  Analysis  p02 1 1  N79  20422 

Aerodynamic  design  of  the  space  shuttle  ortMter 

pOO 2 8  N79  22006 
Principle  of  operation  of  NAVSTAR  and  system  character 
■sties  pO054  N80  101S8 

Launch  Vehicles  p0056  N80  10176 

ROCKWELL  INTERNATIONAL  CORF..  LOS  ANGELES. 
CAUF. 

B  1  ride  control  p0105  N?9- 16876 

Concurrent  superplastic  forming/ diffusion  bonding  of  6  1 
componants  p0147  N79  2325) 

ROHDE  AND  SCHWARTZ.  MUNICH  (WEST 
GERMANY) 

UHF  DF  tnangulation  system  for  control  and  guidance 
of  military  aircraft  p0050  N78  21077 

Radio- link  computations  optimize  pattern  sharing  of 
shortwave  antannas  p0 185  N80  194)9 

ROLLS-ROYCE  LTD..  BRISTOL  (ENGLAND). 

Variable  geometry  in  the  gas  turbine  -  the  variable  pitch 
fan  engine  p0075  N77  22128 

The  prediction  end  optimisation  of  variable  geometry 
stators  from  compressor  basic  data  p0076  N77  22135 

Variable  flow  turbines  p0077  N77  22142 

Protect  optimisation  of  military  gas  turbines  with  respect 

to  turbine  life  p0083  N78  21120 

Use  of  coatings  m  turbomachmery  gas  path  seals 

p0089  N79  11058 
The  contribution  of  dynamic  X  ray  to  gas  turbine  an  sealed 
technology  p0090  N79  1  >065 

ROLLS-ROYCE  LTD..  OERSV  (ENGLAND) 

Gas  turbine  engine  exhaust  noise  pOOOl  N77  18998 
Fan  noise  pOOOl  N77  18999 

Use  of  engine  variables  to  improve  military  perform 
ance  p0075  N77  22122 

Special  problems  of  laser  anemometry  in  difficult 
applications  P0078  N7  7  32 1 7 1 

Engineering  predictions  of  transitional  boundary  layer* 
P0189  N78  14337 
An  applrcation  of  stramrange  partitioning  to  the  low  cycle 
high  temperature  fatigue  life  prediction  of  WASPALOY 
p0208  N79  10485 

Oil  tailing  of  aaro  engine  bearing  compartments 

p0089  N79- 11062 
Systems  for  the  measurement  of  rotor  tip  cleerance  and 
displacement  in  a  gat  turbine  p0090  N79- 1 1067 

Gas  turbine  disc  sealing  system  design 

p0091  N79  11072 
The  effect  Of  intake  conditions  on  supersonic  flutter  in 
turbofan  engines  p0095  N79-27175 

ROME  AIR  DEVELOFMENT  CENTER.  ORIFFISS  AFR. 
N.V. 

Low  angle  tracking  technique  p0t56  N77  22361 

Material  choice  for  optimum  SAW  device  performance 
p0133  N78  31282 
The  monolithic  integration  of  surfaca  acoustic  wave  and 
semiconductor  circuit  elements  on  silicon  for  matched  filter 
device  development  p0135  N78-3129S 

Temperature  turbulence  measurements  at  AMOS 

pOI44  N79  18139 
Recent  experience  in  the  development  end  application 
of  LCC  modah  pOI 97  N79  25410 

Multi-Function  communications  and  tactical  data  link* 
p0286  N79  25987 

Data  processing  opportunities  19B0  1990 

p0287  N79  25995 
High  order  language  stendardizat'onp0287  N  79 -26000 
New  devices  for  digital  communications  in  avionics 

pOI  73  N79  31481 
TOMA  for  ratayad  communication#  p0175  N79-31492 
A  16  Kb/s  Modem  for  secure  voice  service  over  ner 
rowbend  analog  channels  p0l75  N79-31495 

A  new  approach  to  maintainability  prediction 

p0201  N80  19637 

Reliability  assurance  for  large  scale  integrated  circuits 
p0202  N80 -19542 

An  analysis  of  software  reliability  prediction  models 

p0203  N80  19651 

ROME  AIR  DEVELOFMENT  CENTER.  HANSCOM  AFR. 
MASS. 

Syarems  application*  of  SAW  filters  and  delay  lines 

pOI  35  N78  31294 

Recent  advances  m  HF  propagation  simulation 

pOlSI  N80  19392 

Scatter  miction/ ducted  mode  MF  radar 

P0182  N80  19398 

ROME  UNIV  (ITALY). 

Propagation  problems  relative  to  laser  transmission 

p0162  N78  23321 
Trajectory  behaviour  of  a  control  configuratad  aircraft 
subtec  ted  to  random  disturbances  pO1 16  N80  15171 
Vibration  damping  on  Sen  Marco  sateflrtes  results  and 
comments  p07 14  N60  19579 


Modeling  and  (light  simulation  of  an  active  configured 
aircraft  under  MIS  guidance  p0265  NSO  i9845 

ROYAL  AIR  FORCE.  DERCHAM  (ENOLANOI- 

Reliabilrty  and  support  data  lor  statistical  evaluation 

:<0204  N80  19559 

ROYAL  AIR  FORCE.  HALTON  (ENGLAND) 

ln|ury  mechanisms  analysis  in  euctah  accdents 

p0244  N79  31913 

ROYAL  AIR  FORCE.  LONOON  ((NOLAND) 

Unfulfilled  needs  of  non  destructive  inspection  of  miiitery 
aucreft  p0195  N78  26464 

Aims  and  progress  of  a  battle  cfemege  repair  ceoebrfity 
•n  the  Royal  air  force  p0068  N  78  2609 1 

ROYAL  AIR  FORCE.  WROUOHTON  (ENGLAND) 

The  UK  approach  to  alcoholism  m  air  crew 

p0235  N7f  17661 

ROYAL  AIR  FORCE  CENTRAL  MEDICAL 

ESTABLISHMENT.  LONOON  If  NOLAND) 

The  significance  of  l  wave  abnormalities 

p0239  N79  11713 

ROYAL  AIR  FORCE  HOSPITAL.  HALTON  (ENGLAND) 
Beta  adrenoceptor  antagonists  Central  affects 

pO230  N70  11702 

ROYAL  AIR  FORCE  INST.  OF  AVIATION  MEDICINE. 

FARNBOROUOH  (ENGLAND) 

The  effects  of  prolonged  spaceflight  on  the  regional 
distribution  of  fluid,  m  use  Is  and  fat  Btostereo  metric  results 
from  Skylab  p0222  N77  19738 

Experimental  basis  tor  the  use  of  hypnotics  by  eeroepece 
crews  p0223  N77  19743 

Psychologic  si  problems  of  air  traffic  controller*  and  radar 
operators  p0223  N7 7  20736 

Auditory  communication  and  workload 

p0252  N78-31749 
Pitch  and  formant  analysis  of  the  voice  m  the  investigation 
ot  pilot  workshop  p0252  N78  31750 

Disorientation  m  Royal  Naval  helicopter  pilots 

p0230  N7 9  1 9648 

Some  improvements  to  the  UK  helicopter  cockpit 

p0232  N7 91 9659 

An  advanced  Oxygen  system  for  future  combat  aircraft 
p0233  N80  14680 
Speech  patterns  and  aircrew  workload 

p02S8  NBO  14754 

Hypnotics  and  the  management  of  disturbed  sleep 

p0248  NBO  15818 

ROYAL  AIRCRAFT  ESTASURHMENT.  BEDFORD 

(ENGLAND). 

Preliminary  evaluation  of  a  technique  for  predicting  buffet 
loads  m  flight  from  wind  tunnel  measurements  on  models 
of  conventional  Construction  p0005  N77-20012 

Measurements  of  buffeting  on  two  65  deg  delta  wings 
of  diffarem  materials  p00)0  N77-31079 

Steep  gradient  approach  systems  research  for  ell-weather 
operations  p0015  N7 6  26062 

PraOtcvon  of  lha  seventy  of  buffeting 

P0191  N7 8  28404 

Nonlinear  oscillations  at  high  incidence 

p0103  N79  15091 

Motion  versus  visual  cues  m  piloted  flight  simulation 

pO1 19  N79  15990 
Recommendations  for  future  testing p004 2  N79-31 162 
Handling  qualities,  workload  and  head  rata 

p0258  N80  14760 
Aerodynamic  characteristics  of  moving  trailing  edge 
controls  at  mtiaomc  and  transonic  speeds 

pO1 15  N80  15169 
An  investigation  of  the  quality  of  the  flow  generated  by 
three  types  of  wind  tunnel  ( Ludwieg  tube.  Evens  clean  tunnel 
and  injector  driven  tunnel)  p0120  N80  19136 

ROYAL  AIRCRAFT  ESTABLISHMENT. 

FARNBOROUOH  (ENGLAND). 

introductory  comments  on  aerodynamic  noise  consider* 
tons  m  aircraft  design  and  operation  pOOOl  N7 7  18995 
Ground-based  facilities  with  forward  speed  represents 
lion  for  aircraft  noise  research  p0002  N77- 19004 

The  theoretical  prediction  of  steady  and  unsteady 
aerodynamic  loading  on  arbitrary  bodies  m  supersonic 

flow  p0005  N77  20010 

A  review  of  LF/VLF  radio  navigation  systems  and  some 
related  propagation  influences  pQ048  N7 7 -2207 7 

Weapons  tatting  techniques  p0059  N77  241 15 

angular  motion  sensing  with  gat  rotor* 

P0061  N77  24128 
A  fvgh-refiatxtifY.  high  integrity  flight  control  system  for 
helicopter*  p0009  N7  7  25079 

Task-Oriented  Flight  Control  Systems  Introduction  and 
overview  pOO07  N7 7 -26 162 

Engineering  of  control  systems  and  implication*  on 
control  law  design  p0097  N77-28163 

The  dynamic  ratponta  of  wings  in  torsion  at  high  subsonic 
speeds  P0010  N77  31077 

A  practical  framework  lor  tha  evaluation  of  oscillatory 
aerodynamic  loading  on  wmqs  m  superentical  flow 

pOOII  N77  31089 
Laminar  flow  control  Concept*,  experiences  specula 
tions  p0035  N77  32095 

In  flight  recording  of  h#lr;:opf#r  pilot  ecfnnty 

P0260  N78  16824 

Fibre  optics  for  defence  applications  in  the  UK 

P0271  N78  18806 

Current  standards  of  fangua  test  on  stnke  aircraft 
(AGARD-AR  92)  p0083  N78  18061 

Aircraft  ride  bumpiness  and  (he  design  of  nde -smoothing 
systems  p00»4  N78  26053 

Performance  implications  of  some  recent  advances  m 

weepon  carnage  research  p00l6  N78- 26081 

Non  destructive  inspection  of  composite  m#t#n#ls  for 
aircraft  structural  applications  p0196  N 78  28474 


inviscK)  fluid  model  based  on  rotted  up  vortex  sheets 
tor  three  dimensional  separation  at  high  Reynolds  number 
p0f92  N7S  28406 
Mathematical  models  of  aircraft  dynamic*  for  extrema 
flight  conditions  (theory  and  experiment! 

p0102  N79  15087 
Visibility  modelling  tor  a  landing  simulator  with  special 
reference  to  low  visibility  pOI  IS  N79  15982 

Low  budget  simulation  m  weapon  aiming 

pOUS  N7S  169S4 
Human  factor*  evaluations  of  today  s  haheoptert  as  an 
aid  to  future  systems  design  p0228  N79- 19627 

bom#  aspects  of  helicopter  communications 

p02 30  N79  19647 
Some  UK  research  studies  of  the  use  of  wmg  body  snakes 
on  combat  aircraft  configuratM>ns  at  twgh  angles  of  attack 
p0026  N79  21999 
Straka  induced  separation  from  the  laedmg  edges  of 
wings  of  moderate  sweep  p0026  N79-22002 

A  bnef  review  of  air  flight  weapon#  p0041  N79  23051 
General  missile  eerodynamca  p0041  N79  23052 
The  control  of  guided  weapons  p0042  N79-23057 
An  evaluation  of  coatings  for  steal  and  titanium  aftoy 
fastener*  for  aircraft  applications  p0146  N79  23242 

Wear  debris  analysis  p0 1 98  N79-2S415 

Weapon  detive.y  and  its  evaluation  p0122  N79-27227 

Subjective  assessment  of  s  helicopter  approach  system 
tor  IFR  conditions  pOlO?  N79  30209 

Lateral  stability  at  high  angles  of  attack,  particularly  wing 
rock  p0109  N79  30226 

Performance  predictions  and  trials  of  a  helicopter  UHF 
data  link  p0173  N79  31476 

The  use  of  spinal  analogue  to  compere  human  tolerance 
of  repeated  shocks  with  tolerance  of  vibration  part  1 

P0246  N 70  3)920 
Trends  in  digital  data  processing  and  system  architec¬ 
ture  p0030  N80  14020 

A  flutter -speed  formula  for  wings  ot  high  aspect  ratio 
pO1 12  N80  15147 
A  survey  of  experimental  data  on  tha  aerodynamics  of 
controls,  m  the  light  of  future  needs  pO1 12  N0O  1515) 
Soma  wind  tunnel  measurements  ot  the  effectiveness 
at  low  speeds  of  combined  lift  and  roll  control* 

p0113  N60  15153 

Identification  experience  in  extreme  flight  regimes 

p007l  N80  19102 
The  role  of  HF  m  air-ground  communications  An 
overview  pOI  79  NSO  193  73 

HF  communication  to  small  low  flying  aircraft 

pOI 79  N80  19374 

Assessment  of  HF  communications  i*Uabdrty 

P0180  NSO  19377 
Simulation  of  a  night  vision  system  lor  low  level  helicopter 
operations  p0262  NBO  1  9832 

ROYAL  INST.  OF  TECH..  STOCKHOLM  (SWEDEN) 

Wind  tunnel  test  at  low  speeds  of  a  dorsal  sir  intake 

on  a  fighter  configuration  p0029  N79-22029 

ROYAL  MILITARY  COLL  OF  SCIENCE.  SHRIVENHAM 
(ENGLAND). 

The  dynamic  stability  in  flight  of  spinning  blunt  body 
projectiles  pO103  N79  15092 

Feasibility  of  designing  mrMimeter  planar  antenna  arrays 
p0151  N79  23292 

ROYAL  NAVAL  AIR  MEDICAL  SCHOOL  SC  AFIELD 
FARK  (ENGLAND) 

A  system  of  training  in  aviation  physiology  and  human 
factors  for  Army  and  New  helicopter  aircrew 

p0229  N79- 19635 

ROYAL  NETHERLANDS  AIR  FORCE.  THE  HAGUE 

An  accident  analysis  of  fighter  aircraft  in  relation  to 
modifications  introduced  and  new  development* 

p0044  N77  19036 

ROYAL  NETHERLANDS  AIRCRAFT  FACTORIES 
FOKKER.  BCMFHOL-OOST 

Prediction  of  eerodynamic  loadings  on  tha  leading-edge 
slats  of  the  Fokker  F  28  airtiner  p0002  N77- 19993 
The  resonance-impedance  method  as  a  meant  tor  quality 
control  of  advanced  fibre  reinforced  plastic  structures 

p0196  N76  26475 
Operational  experience  with  adhesive  bonded  struc¬ 
tures  p02) 1  N79  23450 

Non-destructive  testing  of  adhesive  bonded  joints 

p02 12  N79-23457 

ROYAL  NETHERLANDS  NAVY,  OEN  HE  IDE  R 
(NETHERLANDS) 

Software  for  Royal  Netherlands  Navy 

p0287  N79  25996 
Experience  with  automatic  tracking  systems  of  the  Royal 
Netherlands  Navy  pOI  70  N79  30470 

ROYAL  NORWEGIAN  COUNCIL  FOR  SCIENTIFIC  ANO 
INDUSTRIAL  RESEARCH,  KJ ELLER 

Target  detection  and  identification  methods  based  on 
radio-  end  optical  waves  p0162  N78-23330 

Scattering  mechanisms  and  channel  characterization  in 
rotation  to  broad  band  radio  communication  system* 

p0163  N79  10300 

ROYAL  RADAR  ESTABLISHMENT.  MALVERN 
(BNOLANO). 

Solid  state  microwave  amplifiers  and  locked  oscillators 
for  coherent  radar  tranemittei*  p0)66  N77-22347 

A  survey  of  the  use  of  surface  wave  devices  m  radar 
systems  p0155  N77  22354 

ROYAL  SIGNALS  AND  RAOAR  ESTABLISHMENT. 
MALVERN  (ENGLAND) 

Phase  comparison  monoputt*  applied  to  secondary 

surveillance  radar  p0lS7  N77  22369 

Secondary  radar  for  airfield  ground  movement  monitor 
mg  p0lS9  N77  22384 

Using  a  microprocessor  a*  •  computer  interface  control 
lei  p0265  N77  22830 


1118 


CORPORATE  SOURCE  INDEX 


SOCIETE  NATIONAL!  INDU8TRIELLE  AEROSPATIALE.  TOULOUSE 


The  roles  tor  CCD  end  SAW  in  signal  processing 

pOI 33  N78  31281 

Difficulties  in  predicting  avionics  r«4i«4>*lity 

pOI 99  N80 19621 

SiMBOX  A  genera!  purpose  defense  system*  Simula 
tew  p0261  NSO  19822 

RUHR  UNIV..  ROCHUM  (WIST  GERMANY). 

An  error  r*t*  maaturamtni  setup  operating  at  1 
Gbit/*  pOI  72  N7B  31472 

A  mutti-Gbrt/s  R2  formal  dtoda  multiplexer 

pOI  76  N79  31494 

On  the  affacl  of  wing  wake  on  tail  characteristics 

pOt  18  NSO- 161 74 


ft.  A.  EMOIMft  MATRA.  VEUZY  (FRANCK). 

Aerodynamic  characteristics  of  bodias  of  revolution 
equipped  with  wings  of  various  aspact  ratios 

p0027  N79  22014 

•AAR  SCANIA.  UN  HOPING  (SWEDEN). 

Comparison  of  pradictsd  aarodynamic  loading  with  flight 
last  i stubs  p0003  N7 7  1 9997 

Fluttai  calculation  for  tha  Viggan  aircraft  with  aHowanca 
for  leading  adga  vortex  affset  pOOl  1  N77-31083 

On  tha  dataction  and  measurement  of  cracks  m  critically 
loadad  hot  as  p0l96  N78  26469 

Crack  dataction  in  bottsd  |o«nts  p0 1 98  N 78  26473 

SAARLAND  UNIV..  SAARRRUCKIN  (WfftT 
GERMANY) 

Tha  transiant  rssponaa  of  a  slightly  rough  dielectric 
surfsca  p0 1 80  N77  32385 

Tioposphanc  reflection  of  diffarsntly  polarized  transient 
signals  p0 1 63  N79  10302 

Calculation  of  tha  scattaring  cross  section  of  parfactly 

conducting  or  dial  sc  trie  bodias  by  numarical  or  perturbet 
tonal  mat  hods  p0 1 64  N79- 10314 

Tarram  affacts  on  log  periodic  antanna  charactanstics 
using  tha  singularity  axpansion  mat  hod 

pOI  78  N80  19349 
Thaoratical  as  pacts  of  transiant  radiation  and  scattsnng 
m  lossless  two  madium  half  tpacas  pOI  77  N80  19357 
SALFORD  UNIV.  (ENGLANO) 

R scant  davatopmants  in  sacondary  flow 

pO080  N78-1 1084 

SANDIA  LASS .  ALBUQUERQUE.  N.  MIX 

Ssnsitivity  of  aircraft  motion  to  aarodynamic  cross 
coupling  at  high  angiss  of  attack  p0103  N79  15094 

SCHOOL  OF  AEROSPACE  MEDICINE,  BROOKS  AFB. 
TEX. 

Psychometric  charactanstics  of  astronauts 

p0223  N77  19741 
USAF  exposure  standards  for  radiofrequency/microwave 
hazards  control  p0224  N77  20739 

Aircrew  fatigue  in  nonstop  transoceanic  tactical  deploy¬ 
ments  p0251  N78- 16628 

Mathematical  analysis  and  computer  simulation  in 
military  mission  workload  assessment  p0253  N76-31758 
A  prospactrva  medicine  approach  to  tha  problem  of 
ischemic  vascular  disease  in  tha  USAF 

p0237  N79-11697 
Distinguishing  borderline  hypertanxrvas  from  normotens- 
ivas  A  clinical  study  of  300  aircrew  man 

p0237  N79  11699 
Psychosocial  aspects  of  syncope  and  vertigo  in  aircrew 
P023B  N79- 1 170t 
Tha  prediction  of  the  axistanca  or  nonexistence  of 
coronary  artery  disease  using  routine  clinical  laboratory 
measurement  p0238  N79-1 1703 

Dataction  of  coronary  artery  disease  m  apparently  healthy 
asymptomatic  aircrew  members  using  thallium-201  myoc¬ 
ardial  perfusion  scintigraphy  p02  39  N79- 11712 

Effect  of  age  on  relaxed  •  G  sub  i  tofarance  of  aircrew 
man  p0240  N79  11719 

Reproducibility  of  human  cardiovascular  responses  to 
orthostatic  stress  p0240  N79- 1 1 720 

Specific  findings  in  cardiology  and  pulmonary  function 
with  special  emphasis  on  assessment  criteria  for  flying 

p0242  N79-20731 
Mathematical  modeling  of  arterial  oxygen  saturation  and 
aye  level  blood  pressure  during  t  G  sub  2  strata 

p0244  N79-31916 
Consideration  of  pyridostigmine  as  a  prophylactic  agent 
for  aircrew  p02S8  N80- 14730 

Concepts  of  stress  p0257  NSO-  14742 

Physiologic  aspects  of  workload/fatigue/stress 

p0257  N80  14744 
Some  insights  relative  to  the  man-machine  system  An 
overview  of  ten  years  of  research  p0267  NSO- 14745 
Quantitative  military  worMoed  analysis 

p0258  N80  14748 

Assessment  corral  at  aa  of  workload  and  performance 

p0259  N80- 14758 
Biochemical  indices  of  stress  Biochemical  aspects  of 
tha  strata  response  p0247  N90- 15912 

Management  of  irregular  rest  and  activity 

p0248  N80  15819 

SCMULE  FU8R  WEHR0E0RMY8IX. 
FUERSTENFELOBRUCK  (WIST  OERMANV) 

Non-tomsad  propagation  madia  with  artificially  modified 
precipitation  characteristics  p02 16  N77- 19531 

sat  NCR  RESEARCH  COUNCIL  SLOUGH 
(ENG  LA  NO). 

Ground-wave  end  sky-wave  sea  state  senamg  expen 
ments  in  the  Umted  Kingdom  p0l82  NSO  19400 

S8LSN4A  S.R.A..  ROME  ( ITALY) 

A  real-time  FFT  proceaaor  for  radar  pOI 56  N77  22357 
Muhibaam  moooputaa  array  antenna  with  independent 
elevation  beam  scanning  p0 1 59  N77  22383 


SERC8L  NANTES  (FRANCS). 

SYLEDlS  a  i adiopoart toning  system p0049  N77  220S9 

SERVICE  OES  ETUDES  D8  PROPULSION.  PARIS 
(FRANCS). 

Risks  affecting  tha  structuial  resistance  and  integrity  of 
modern  propulsion  systems  p0078  N77  33187 

SERVICE  HYDROORAPHIQUE  ST 
OCSANOORAPHIQUE  DE  LA  MARINS.  PARIS 
(FRANCS). 

Long  and  short  range  navigation  system  requirement* 
for  endian  and  military  stupe  p0049  N7  7  22088 

SERVICE  TECHNIQUE  DE  I’ASRONAUTIOUE.  PARIS 
(FRANCE). 

Piloting  a  path  m  1976  p0048  N7 7  19052 

Control  configured  vatucla  design  philosophy 

p0104  N79  16886 
Concerning  individual  equipment  for  fighter  pilots  in  the 
Air  Force  p0268  NSO  14735 

SERVICE  TECHNIQUE  OES  TELECOMMUNICATIONS 
OE  L  AIR,  PARIS  (FRANCS). 

Tha  future  of  fiber  optics  with  regard  to  military  aeronaut! 
cal  applications  p0271  N78  16804 

Reliability  improvement  due  to  tha  application  of  clauses 
of  operational  reliability  p0200  NSO- 19630 

SERVICES  TECHNIQUE  D8S  PHASES  ET  SAUS8S. 
BONNSUIL  SUR  MARNE  (FRANCE). 

Diffarantial  OMEGA  Taaia  and  davelopment  in  Franca 
p0049  N7 7  2 2064 

SHAPE  TECHNICAL  CENTER.  THE  HAGUE 
(NETHERLANDS). 

Dasign  and  fiald  tasting  of  a  digital  area  mti-plot 
extractor  pOIBfl  N77  22369 

Raconsida ration  of  tha  target  dataction  criterion  baaed 
on  adaptive  antenna  polarizations  pOi58  N77 -22376 
Cost  modal  lor  an  optical  fibre  communications  system 
p0272  N78  16815 

interception  of  signals  transmitted  via  meteor  trails 

p016S  N79  10318 
A  review  of  scatter  commumcatu>nsp016S  N79  10320 
Tha  performance  of  meteor -burst  communications  at 
different  frequencies  pOI 66  N79- 10323 

Propagation  measurements  on  the  ACE -High  tropoacattar 
system  p0166  N79  10325 

Propagation  measurements  on  a  transalpine  over  the 
horizon  path  p0166  N79  10330 

An  experiments!  modem  for  HF  channels  using  spread- 
spectrum  and  block  encoding  p0167  N79- 10333 

A  stochastic  modal  of  ram  attenuation 

p014S  N79  18145 

Exploiting  tachnology  for  operational  decisions 

p02B5  N79  25970 

Design  considerations  for  radar  tracking  in  cluttar 

p0169  N79  20458 
Simulation  of  air  defence  operations  and  multiple  an 
combat  p0261  N80  19818 

SHELL  RESEARCH  LTD..  CHESTER  (ENGLAND). 

Future  aviation  fuels  fuel  suppliers  views 

pOI 3 1  N79  13194 

•MERRITT  GORDON  MINES  LTD..  FORT 
SASKATCHEWAN  (ALBERTA). 

Metal  bonded  carbides  for  wear  resistant  surfaces 

p0146  N79  23244 

SIEMENS  A.O..  MUNICH  (WEST  GERMANY). 

Review  on  communication  aspects  of  chaff-produced 
scatter  propag-Mion  p02lS  N77-19533 

MT| -fitters  using  serial  analogue  memories 

p01S6  N77  .'.2366 

Data  bus  system  with  single  multimode  fibers 

p0276  N7B- 16648 
An  E  CM -resistant  communication  and  ranging  system 
for  remotely  piloted  vehicles  p0061  N7 8-2 1000 

Propagation  affacts  on  digrtsl  communication  in  avionics 
(review  paper)  p0173  N79-31474 

SIKORSKY  AIRCRAFT.  STRATFORO.  CONN. 

Tha  Sikorsky  S-76  program  p0064  N70-19V39 

UH-60A  MEDEVAC  kit  p0228  N79- 19614 

Advance  mams  m  helicopter  cockpit  tachnology 

p0227  N79  19625 

Crash  survivability  of  tha  UH-60A  helicopter 

p0232  N79- 19663 

SINGER  CO..  UTTLE  FALLS.  N.  J. 

New  tachruquat  for  low  coat  strapdown  menial  sys¬ 
tems  pOOSO  N7S-21073 

SINGER  CO  .  WAYNE.  N.  J. 

Parnea  partitioning  p0287  N79  25999 

SINGER- K8ARFOTT.  WAYNE.  N.  J. 

Dynamic  simulation  of  a  mutti  sensor  communication  and 
navigation  system  p0024  N79-20026 

An/URO-28  JTIDS  claaa  2  tactical  tarmmal 

p0067  N80  10186 
FORTRAN  for  avionics  p0031  NSO  14022 

SMITHS  INDUSTRIES  LTD..  CHELTENHAM 
(ENGLAND). 

Tha  development  and  in-flight  evaluation  of  a  trgilax 
digital  suloataMization  systam  for  a  helicopter 

pOIOS  N79-30200 

SOCIETE  ANONYMS  DE  TELECOMMUNICATIONS. 
SARIS  (FRANCS). 

Modefization  of  matai  insulating  semiconductor  devices 
on  CgHgTa  application  to  •  charge  transfer  device  for 
infrared  imagery  p0136  N7S-31301 

SOCIETE  CROUZIT.  VALENCE  (FRANCE). 

A  method  for  deeignmg  multiprocessor  architectures  for 
ewonics  functions  pOOSO  NSO- 14021 

SOCIETE  D'ARRUCATlONS  OCNERaUS 
O'ELICTRICITE  CT  Dl  MECANIQUB.  RANIS 
(FRANCS). 

COPRA  A  new  line  of  ultrarelieble  ^configurable 
computers  destined  for  onboard  aerospace  applications 

p0033  NSO  14041 


SOCIETE  D  ETUDES  f  T  OE  CONSTRUCTIONS 
ELECTRONMIUSS.  RANIS  (FRANCS). 

IFF  identification  in  zones  with  highly  concentrated 
interrogation  p0167  N77  22370 

SOCIETE  DE  FABRICATION  OTNSTRUMC  NTS  Of 
MESURE  SFIM.  MASSY  (FRANCE) 

SIL  3  strap-down  martial  guidance  system  (or  tactical 
miseries  p0063  NTS  20132 

Stabriizmg  electro -optical  systems  on  helicopters 

pOIOS  N79  30218 

SOCIETE  EURORCENNI  OS  RRORUL8ION. 

BORDEAUX  IFRANCE) 

Predicting  the  bahawor  of  phenolic  ablative  materials 

pOl27  NSO  10310 

BOOSTS  FRANCAISE  DSOUIRSMENTB  ROUS  LA 
NAVIGATION  AERIENNE,  VIUZY  VIUACOUSLAY 
(FRANCE). 

The  use  of  mcroproceeeor*  m  enrri  eviabon  delayed  flap 
approach  systam  p0265  N77  22S29 

SOCIETE  INDUSTRIE  LIE  OES  NOUVEUf  S 
TECHNIQUES  NADH3E  Lfi  CTRIOU8  S  ST  OE 
L'ELECTNIOMS  FRANCAISE.  ASNIENES 

Primary  automatic  tracking  radar  m  a  mriitery  approach 
and  assembly  canter  p0169  N79  30462 

SOCIETE  If  MATERIEL  TSURHONIQUE. 

S  OU  LOO  NEB  IUAN  COURT  (FRANCS). 

A  network  of  digrtal  radio  communication  by  time  drwamn 
duplexing  pOI 76  N79-3 1493 

SOCIETE  METRAVIS.  E  CULLY  (FRANCE) 

Report  on  tha  use  of  abatement  techniques  for  problems 
related  to  vibrations  and  none  p02 14  NSO  19582 

SOCIETE  NATIONALS  D'ETUDE  ET  OE 
CONSTRUCTION  OE  MOTEURS  DAVIATION.  EVRV 
CEOEX  (FRANCE). 

Tha  contribution  of  photoaiesticity  measure  mam  to  tha 
study  of  tufbme  pans  p0092  N79  27 152 

SOCIETE  NATIONALS  D’ETUDE S  ET  Of 
CONSTRUCTION  OE  MOTEURS  D' A VI  ATI  ON. 
MOISSY-CRAMAYEL  (FRANCE). 

Ami-  NOs  combustion  chamber  with  variable  aerodynamic 
flow  for  a  turbo-|et  angina  p0076  N77-22137 

CFM66  turbotan  mamtamabriity  and  rekebriity -oriented 
develop mant  p0079  N77  33189 

Sophistical  ion  and  reliabilrty  p0079  N77  33191 

Progress  m  determining  sarvica  life  by  endurance  tests 
P0079  N77-331B6 
Study  pf  a  compromise  between  the  complexity  of  a 
rocket  angina  and  its  coat  p0067  N7B-301 12 

SOCIETE  NATIONALS  D'ETUDE  ET  DE 
CONSTRUCTION  DE  MOTEURS  D' AVIATION. 
VIUAROCHE  (FRANCE). 

Adapting  a  turbma  engine  teat  stand  for  high  temperature 
research  p0084  N78-2 1 1 24 

Forecasting  angina  life  p0092  N79  27154 

SOCIETE  NATIONALS  INDUSTRIE LLI 
AS ROSRAT1ALE.  SLAONAC  (FRANCE). 

Forecast  assessment  of  tha  total  leva!  of  safety  for  a 
civil  aviation  transport  aircraft  p0O44  N77  19038 

SOCIETE  NATIONALS  INDUSTRIE  US 
AEROSPATIALE.  LA  COURNEUVE  (FRANCS). 

Technical  and  financia)  fall-out  on  armed  forces  from 
commercial  and  export  helicopter  programmes 

p0065  N78  19150 

SOCIETE  NATIONALS  INDUSTRISU1 
AEROSRATIALS.  US  MUREAUX  (FRANCE). 

Fast  estimation  of  thrae  pare  maters  of  WeibuM  lew 

p0200  NSO  19526 

SOCIETE  NATIONALS  INDUSTRIE  US 
AEROSRATIAU.  MARIGNANE  (FRANCS.) 

Casualty  evacuation  by  helicopter  p0226  N79-19615 
A  computer  aided  design  and  tabneatton  system  adapted 
to  tha  design  of  three  dimensional  objects 

p0266  N79-20762 

Design  of  a  simulator  lor  studying  the  helicopter 
SDVEH  P0262  NSO  19829 

SOCIETE  NATIONALS  INDUSTRIE  US 
AEROSRATIAU.  PARIS  (FRANCS). 

Application  of  fracture  mechanics  to  tha  selection  of 
aluminum  alloys,  part  1  p0206  N77-22563 

Application  of  fracture  mechanics  to  tha  selection  of 
aluminum  alloys.  Fart  2  Results  p0206  N77-22564 
Welded  metal  sandwich  with  corrugated  core  Improve 
manta  in  mechanical  strength  characteristics  by  relaxation  - 
diffusion  heat  treatment,  method  of  quality  control  of  spot 
welds  by  infra-red  thermography  p0193  N7S- 1 1 397 
Tha  AS  360  light  helicopter  p0064  N78-19140 

A  comparison  of  predictions  obtained  from  wind  tunnel 
testa  and  tha  results  from  cruramg  Right  (Airbus  and 
Concorde)  p0020  N 78  26093 

Fatigue  of  helicopters  Sarvica  Irta  iwhtttton  method 
p0070  N7B-23079 

SOCIETE  NATIONALS  INDUtTRISUS 
AEROSRATIAU.  SAINT  MED ARO  EN-J ALUS 
(FRANCE). 

Nondestructive  inspection  of  coried  structures  and  tha 
receipt  of  raw  materials  p0197  N78-26479 

SOCtfTf  NATIONAU  INDUSTRIE  UE 
AEROSRATIAU.  SURESN8S  (FRANCS). 

Expanenca  with  using  adaptive  control  in  milling 

P0146  N7B  23239 
Fundamental  aspects  of  suparpiatticity  with  exempt** 
of  industrial  construction  using  Ti-8AI  4V  ahoy 

p0147  N79-23247 

SOCtETE  NATIONAU  INDUSTRIE  US 
AEROSRATIAU.  TOULOUSE  (FRANCS). 

Expen  mental  solution*  of  acoustic  fatigue  problems 

p0207  N77-22B72 
Inertial  smoothing  and  extrapolation  of  ILS  beams 
Application  to  tha  Airbus  A  300  B  p0060  N78  21074 
Behavior  of  a  transport  aircraft  with  a  high  aspect  ratio 
wing  at  a  high  angle  of  incidence  p0026  N79- 22006 


SOCIETE  TUHBOMECA.  BORDES  (FRANCE). 


CORPORATE  SOURCE  INDEX 


Results  re feted  to  imwlMid  end  m  flight  axpenmeotatior 
with  *n  electric  flight  control  system  that  can  be  genera 
lued  p0 109  *70  30224 

Naw  potstoiktiei  offered  by  a  radio  martial  hybrid 
guidance  system  digit  el  simulation  study 

pO204  N80 19836 

SOCICTI  TURSOMCCA.  KHtOCS  (FRANCE) 

Th#  ASTAFA*  Dual  flow  with  variable  pitch  and 
constant  speed  p0075  *77  22129 

SOLAR  TURMMI  INTERNATIONAL  SAM  OIIQO. 
CALIF. 

Abrasive  coatings  as  soft  ctaanmg  gas  t  grbma  compressor 
vane  pp  seats  pOOSS  *7911059 

SOUTHAMPTON  UNIV.  (8NGLAN0)- 

Jat  noMa  pOOOl  N77  18907 

Aero- acoustic  measurement  and  analysis  techniques 

p0002  *77  t9001 
Aircraft  flyover  maasuramant s  p0002  N77- 19002 

Tha  stsOUity  of  axt*  flow  bat  wan  concantnc  cylmdars 
to  asymmatnc  disturbs  ness  pOISS  *78-14324 

A  noual  signal  mtagrator  using  CCDs 

P013S  *78  31316 
An  experimental  study  of  th#  hyparsomc  dynamic  stability 
of  pitching  blunt  content  and  hyparballistic  shapaa  m  a  short 
running  tima  facility  pOtOO  *79  16072 

Tha  btodynsmic  rasponsa  of  tha  human  body  and  its 
application  to  standards  p0246  N79-31029 

Acoustic  aquations  m  moving  fluids  p0266  *80- 14660 
M  at  ham  at  ic  si  techniques  for  acoustic  propagation 
probisms  pQ26S  N60  14662 

Propagation  m  acoustically  atoaortoam  matanais 

p0266  *80  14865 
Acouevc  Energy  p0268  *80  14066 

Absorption  of  sound  «s«at  m  tha  atmosphere 

p0269  *80  14067 

Propagation  from  moving  sou  re  as  m  flows 

P0269  *60  14069 
Prediction  of  tha  structural  damping  of  a  vibrating 
stiffanad  plats  p0213  N80  19574 

60  U  THERM  MKTHOOf 6T  UNfV.  OALLAS.  TM 

Faatures  of  unttaady  turbulant  boundary  layan  as 
revealed  from  enpenment*  p003B  N78 -22051 

SOUTHWEST  ft E MARCH  INST.  SAN  ANTONIO.  TEX. 
Critical  inspection  of  baarmgs  for  lifa  amanston 

P0196  N78  26472 

MACE  ANO  MISSILE  SYSTEMS  ORGANIZATION.  EL 
SCQUNOO.  CAUF 

Applications  of  tha  NAVSTAR  global  positioning  systam 
to  military  guidanca  and  control  pOOS 2  *70-21085 

SFtRRY  FLIGHT  SYSTEMS.  PHOENIX.  ARIZ. 

Chronological  ovarviaw  of  past  avionic  flight  conlrol 
systam  reliability  in  military  and  commercial  operations 

P0006  N7 7 -25057 

SPERRY  RANO  CORF..  GREAT  NECK.  N.  V. 

Laser -gyro  strapdown  martial  system  applications 

P0053  *78-26130 

SPERRY  RESEARCH  CENTER.  SUOSURY.  MASS. 

Devtca  and  systam  concepts  for  multimode  single  fiber 
optical  data  links  p0273  *78-16817 

Signal  Processing  with  e  Reflective  Dot  Array  (ROA) 

pOI34  N78-312S5 

SQUADRON  330/S  WING.  SANAK  AES.  LAKSALY 
(NORWAY). 

Air  sea  rescue  operations  Search  and  rescue  expert- 
ence  P0064  *78-19134 

SRI  INTERNATIONAL  CORF.,  MENLO  PARK.  CAUF. 
Development  of  HF  skywave  radar  for  remote  sensing 
applications  p0tS3  *80-19402 

HF  skywave  radar  estimates  of  the  track,  surface  wmd 
and  waves  of  hurncane  Aorta  p0183  *80-19403 

Ocean  swell  perameters  from  narrow- beam  HF  radar  see 
echo  pOI  83  *80  19404 

Formal  methods  for  achieving  reliable  software 

P0202  *80  19649 

STAND  A  HO  CLEKTRIJt  LORENZ  A.O..  PFORZHEIM 
(WEST  GERMANY). 

An  experimental  inveatigetion  of  multi-path  scattering 
at  l  band  P0179  *80  19370 

STANOARO  ELEKTRIK  LORENZ  A.O..  STUTTGART 
(WEST  GERMANY). 

A  simple  muftipeth  error  reduction  method  for  smgie  site 
OF  systems  P0O49  N77-J2092 

Precise  enroute  navigation  based  on  ground-derived 
techniques  pOOBl  *78-21078 

One-way  ranging  wrth  TACAN  P0051  N7 8-2 1079 
DME -based  system  for  enroute/ terminal  navigation, 
all  weather  landing  and  air  traffic  control 

POO  18  *78-26069 
A  self  contained  collision  avoidance  System  for  heltcop 
tars  P0106  *79  30206 

An  asynchronous  data  transmission  system  wrth  low  error 
probability  for  the  SETAC  landing  aid  p0172  *79-31488 
Digital  array  signal  processing  techniques  applied  to 
guidance  and  navigation  P0032  *80  14032 

STANOARO  TELECOMMUNICATION  LABS.  LTD . 
HARLOW  (ENGLAND) 

Relisbla  semiconductor  lesers  for  wide  band  optical 
communication  systems  p0275  *70-16838 

An  optical  fibre,  multi -terminal  data  System  for  aircraft 
P0276  *78-16049 
A  CCD  defay  line  Doppler  analyser  pOl38  N78-31318 
STANFORD  RESEARCH  INST..  MENLO  PARK.  CAUF. 
A  three  dimension*  discrete  element  dynamic  model 
of  the  spine,  heed  end  torso  P0243  *79-31910 

STANFORD  TILS  COMMUNICATIONS.  INC.. 
SUNNYVALE.  CAUF. 

Global  positioning  system  Signet  structure  end  perform 
anee  characteristics  P0064  *80  10159 

A  time  transfer  umt  for  GPS  p0055  *80  10187 


STANFORD  UNIV..  CAUF. 

Modification  of  tha  propagation  characteristics  of  the 
ionosphere  (and  the  magnetosphere)  by  infection  into  the 
magnetosphere  of  whistler  mode  waves 

p0216  N77  19541 
Chemical  depletion  of  the  ionosphere 

p0216  *7 7  1 9546 

Unsteady  subsonic  and  supersonic  mviscid-ftow 

pOO 3 6  *76  22034 

Modeling  of  Vt F  ducts  in  the  pleamesphere 

p0139  *79  18101 

STRATHCLYDE  UNIV  .  GLASGOW  (SCOTLAND). 

A  failure  criterion  for  human,  vertebral.  cenceMoue  bone 
p0243  *79  3191 2 

STUTTGART  UNfV.  (WEST  GERMANY) 

Three-dimensional  flow  m  highly  loaded  annular  cascades 
wrth  z»ro  secondary  vortioty  p0062  *70- 11102 

Finite  amplitude  stability  of  plane  parallel  flows 

p0187  N78  14319 
The  incompressible  fluid  motion  downetream  of  two 
dimensional  ToHmien  Schlichting  waves 

pOISS  *70  14327 
Numerical  simulation  studies  of  transition  phenomena 
m  incompressible  two -dimension*  flows 

pOIIS  *78  14329 
Proposal  for  a  cost  effective  radar  navigation  system  for 
low  altitude  and  terminal  area  flight  pOOtS  *76-26057 
Studies  on  vibrations  stimulated  by  liter*  forces  in 
seeling  gaps  pOO90  *79  1 1064 

SULZ8R  BROS.  LTD..  WINTERTHUR  (SWITZERLAND). 
Mod*  analysis  of  compisssor  blades  by  means  of  impulse 
excitation  p0094  *79-27165 

SURREY  UNIV..  GUILDFORD  (ENGLAND). 

Electrically  short  HF  aen*  systems  pOISS  *80- 194 10 
SUSSEX  UNIV .  BRIGHTON  (ENGLAND). 

Performance  end  design  of  transpiration-cooled  turbine 
blading  p0084  *78  21129 

Hast  transfer  from  turbine  and  compressor  due* 

p0085  *78  21133 
The  effect  of  free -stream  turbulence  upon  heat  transfer 
to  turbine  blading  p0068  *78-21 155 

Flow  and  heat  transfer  in  rotating  coolant  chenn*s 

p008B  *78  21166 
An  investigation  of  vibration  dampers  in  gas-turbine 
engines  p0094  *79  27164 

SYRUCOM.  INC..  ATLANTA.  QA. 

Unsteady  boundary  layers  with  reversal  end  separation 
p003B  N7B  22050 

SYRACUSE  UNIV..  N.  V. 

An  introduction  to  the  selection  and  use  of  simulation 
languages  p0260  *80  19810 

An  introduction  to  statistical  analysts  of  Simulation  output 
data  p0260  N80t98M 

SYSTEMS  CONTROL  INC..  PALO  ALTO.  CAUF. 

Redto  nevtQBlron  ayethme  Current  stilus 

p0054  *80  10155 

SYSTEMS  CONTROL  INC..  WEST  PALM  BEACH.  FLA. 
Area  navigation  systems  and  procedures 

p0052  *78-21091 

SYSTEMS  RESEARCH  LARS..  INC..  NEWPORT  NEWS. 
VA. 

Wing  vort#*  lift  at  high  angles  of  attack 

p0003  *77  19998 
Prediction  and  measurement  of  the  aerodynamic  forces 
and  pressure  distribution*  of  wing-tad  configurations  at  very 
high  angles  of  attack  p0029  *79-22025 

SYSTEMS  TECHNOLOGY.  INC..  HAWTHORNE.  CAUF. 

A  historical  perspective  for  advance  in  flight  control 
systems  p0006  *77  26066 

Identification  of  key  maneuver -limiting  factors  m  high 
angle  of-atteck  flight  p0t03  *79  15096 

Progress  in  measunng  and  modeling  the  effects  of  low 
frequency  vibration  on  performance  p0246  *79-31930 

SYSTEMS  TECHNOLOGY.  INC..  MOUNTAIN  VIEW. 
CAUF. 

Predicting  field  of  view  requirements  for  VSTOL  aircraft 
approach  and  landing  p0265  *60-19647 


T 


TACTICAL  AIR  COMMAND.  LANOlf  Y  AFS.  VA. 

Medic*  and  operational  factors  of  accidents  m  advanced 
fighter  aircraft  p0264  N79-  3 1 944 

TACTICAL  AIR  WARFARE  CENTER,  EG  UN  AFG.  FLA. 

Currant  deficiences  m  simulation  for  training 

p0117  *78  16974 

TECHNICAL  UNIV.  OF  OENMARR,  LVNGGV. 

Finite -amplitude  wave  propagation  p0269  *80  14874 
Nonlinear  interaction  of  finite- amplitude  sound  waves 
P0269  *80  14875 
An  experimental  study  of  surface  wave  propagation  on 
a  low  permituvity  medium  pOI  77  *80-19363 

Radar  altimeter  measurements  pOl79  N60- 19368 
TtCHNISCHE  HOCHSCHUU.  AACHEN  (WEST 
GERMANY). 

Experimental  investigation  on  the  influence  of  component 
faults  on  turbo)et  engine  performance  pOOSO  *77-33197 
Secondary  flows  end  annulus  wall  boundary  layers  in 
axi*-ffow  compressor  and  turbine  stages 

pOOSO  *70-110*7 
Investigations  of  the  foe*  he*  transfer  coefficient  of  a 
convection  cooled  rotor  blade  p0064  *78-21 128 

Mechanics  of  breathing  during  graded  exercise  measured 
wrth  the  bodypfethysmograph  p023B  N79- 11709 

Applied  research  on  the  mschinebility  of  titanium  and 
its  alloys  p0145  *79  23237 

The  performance  of  code  division  multiplexing  wrth  pulse 
position  modulation  pO!74  *78  31489 


Tf  CHNfGCMf  HOCHSCHUU.  DARMSTADT  (WEST 
GERMANY). 

The  influence  of  coolant  turbulence  mienerty  on  Mm 
cooling  effectiveness  pOOSS  *78-21 138 

A  simple  criterion  to  distinguish  between  point  end 
mtepr*  performance  problems  end  Ns  use  to  simplify  flight 
profile  optimizations  pOOt  7  *76  26076 

Determination  of  stress  end  ttrem  of  m  traffic  control 
officers  p0262  *78  31 76 1 

Reference  param eta ra  for  shock  inputs  and  shock 
tolerance  limits  p0243  *78  3*808 

TIC  HIM  SC  HS  HOGS  SCHOOL  OilFT 
(NETHERLANDS) 

Estimation  of  drag  and  thrust  of  tet  propeUed  aircraft 
by  non- steady  fight  test  maneuvers  pOOSO  *77  241  If 
Transition,  preseu'e  gradient,  suction  separation  end 
stability  theory  pOISS  *78- 14336 

Tha  calculation  of  RMS  values  of  deviations  of  aircraft 
controlled  so  fly  along  a  desired  flight  path 

p006l  *76  21064 
Heat  Iranafer  characteristics  of  the  closed  thermoeyphon 
system  pOOtS  *7*  2 1 1 32 

Prediction  of  off -design  performance  of  turbojet  and 
turbofan  engines  pOOl  7  N70  26077 

Non -Gaussian  structure  of  the  simulated  turbulent 
environment  in  piloted  flight  simulation 

pOIIB  N7 9  15980 
Measurements  of  the  supersonic  flow  field  pa*  a  sfonder 
cone  at  high  angles  of  attack  p0027  *79-22017 

An  experiment*  investigation  of  tha  entrain  mem  of  a 
leading-edge  vortex  pOOSO  *79  22033 

Aircraft  response  to  wmdshears  end  downdraughts 

p0109  *79  30229 
A  simple  method  to  estimate  the  influence  of  a  smaH 
venation  in  the  throat  area  on  the  performance  of  solid 
rockats  P0126  *80  10287 

Low  frequency  oscillatory  combustion  Experiments  and 
results  p012?  *80  10305 

Aspects  of  flight  test  instrumentation 

pOO 7 1  *60  10098 
Analysis  of  sircroft  performance  stability  and  control 
measures  p0071  *80-19099 

TECHNISCHE  HOGE SCHOOL  EINDHOVEN 
(NETHERLANDS). 

On  the  performance  of  •  maximum  likelihood  decoder 
for  convolution*  codes  pOI  72  *79-31469 

TECHNISCHE  UNIV..  BERUN  (WEST  GERMANY). 

On  th*  tee-side  flow  over  delta  wings  *  high  angle  of 
attack  p0027  *79-22016 

TECHNISCHE  UNIVERSfTAET.  BRUNSWICK  (WEST 
OERMANV). 

Fundamental  moda  signal  transmission  in  single  and 
muhimode  fibres  p0271  *78  16806 

Open-foop  compensation  of  wind-shear  effects  in  tow 
lev*  flight  pOOU  *78-26052 

Direct  lift  control  for  flight  path  control  and  gust 
alleviation  pOOU  *78-26072 

On  the  vortex  formation  over  a  slender  wing  at  large 
angles  of  incidence  p0026  *79-22010 

Millimeter  pulse  modulation  with  lumped  element 
circuitry  p0161  *79  23294 

An  oscillator -multiplier  circuit  for  the  generation  of 
millimeter  waves  p0162  N7 9  23296 

Multipath  propagation  measurement  by  Doppler  techni¬ 
que  P0173  N79  31476 

Investigation  on  information  error  caused  by  traffic 
loading  in  approach  and  landing  systems 

pOt73  *79-31460 

TECHNISCHE  UNIVCRSfTAST.  OARMSTAOT  (WEST 
GERMANY). 

Wind  tunnel  testing  of  dynamic  darivativss  in  West 
Germany  p0 1 00  *70- 1 5066 

TECHNISCHE  UNIVERSITAET.  HANOVER  (WEST 
OERMANV). 

Segmentation  of  pictures  into  changing  end  moving  parts 
for  frame  repterushment  coding  techniques 

p0l74  *79  31486 

TECHNISCHE  UNIVERSITAET.  MUNICH  (WEST 
OERMANV). 

The  pros  and  cons  of  vanable  geometry  turbines 

p0076  N77-22140 
Design  and  fabrication  of  GsAs  light  omitting  diodes  for 
optical  communication  systems  wrth  high  transmission 
capacity  P0275  N76- 16639 

Tha  on-board  calculation  of  optimal  climbing  p*ht 

pOOIS  *78-20070 
Physiological  measures  of  workloads  Correlations 
between  physiologies!  parameters  and  operational  perform¬ 
ance  p0262  *78  31753 

TECHNOLOGY  FOR  COMMUNICATIONS 
INTERNATIONAL  MOUNTAIN  VIEW.  CAUF. 

A  new  computet -controlled  High  Frequency  direction 
finding  and  transmitter  locating  systam 

P0184  *80  19415 

TELEOYNC  CAE.  TOLEDO.  OHIO. 

The  status  of  smeH.  cooled,  axial- flow  turbines 

P0084  *78-21  Ip 

TELEOYNC  SYSTEMS  CO  .  NORTHRIDOC.  CAUF. 

Application  of  GPS  to  low  cost  tactic*  weapons 

P00S6  *80-10174 

TELEOYNC  SYSTEMS  CORF..  HAWTHORNE.  CAUF. 

Redundent  strapdown  navigation  guidance  and  control 
of  a  control  configured  vehicle  p0022  *79-20016 

TETRA  TECH.  INC..  FASAOENA.  CAUF. 

infrared  redfometry  and  vis  tote  spectrometry 

p02 10  *78  19583 

TEXAS  AGM  UNfV..  COLLEGE  STATION. 

Secondary  flows  m  axial  flow  compressors  with  treated 
blades  pOOSO  *78  1 10S8 


1-120 


CORPORA  TE  SOURCE  INDEX 


TBXAB  IM8TRUM8  NT8.  INC  .  OAUAR 

Sim  of  th#  ad  o I  CCD  and  SAW  tschnatoyes 

pOl  33  N78  3)280 

Spectral  malYM  usmg  the  CCO  CNrp  2  transform 

oOl  37  N78  31313 

Tata*  instruments  phase  '  GPS  use*  equipment 

p0066  N80  10189 

TVXAS  UWV  AT  AUBT1N 

C ©mprssstodrty  effects  on  the  symmetric  body  vonea 
wake  of  an  ogrve  noaa  cylinder  p002t  N79  22028 

Quasi  plana*  dielectric  waveguide  approach  to*  nut 
irmeier  wave  nragrated  circuit*  pOI5 )  N79  23290 

TumoM  mu  hc u  corns  pout  worth  tu 

Tha  Sail  Modal  222  o0084  N78  181  38 

Visual  requirements  to*  tha  helicopter  pitot 

P0229  N79  19838 

THOMSON C8#  BAONCUX  (FRA  NCI) 

CCD  dal  ay  lines  tor  I  ha  processing  of  a  *eda*  signal 
Applic anon  to  an  MTt  p0'3B  N78  J1317 

THOMSON  CM.  lOUUMNf  MLLAMCOURT 
IP  HANOI) 

Recant  prog/ass  and  future  partormancas  of  mMuneter 
wave  8W0»  pOl 52  N79  23297 

TH0649OM-C9F.  OINN8VIUJ8RS  (FRAMC8I 

Tha  telegraph  modem  at  spread  spectrum 

pOl  74  N79  31488 

THOMSON  C9F.  LAV  ALLOT  8-  NRMT  IFRANC8) 

Modelling  tropospheric  channel  distort  ion 

p0 1 46  N79  18142 
The  mrflimetei  wireless  beam  p0 1 48  N79  23267 
TNOMRON-C9F.  MALABO#!  (FRANCO 

Lateral  beam  radar  utilizing  a  synthetic  antenna 

P0I58  N77  22383 
Non  parametric  teats  applied  to  radar 

pOl 67  N77  22387 
Sideways  Loolung  Radar  (SLR)  using  a  synthetic  aerie! 

p02  18  N78  19696 

Applications  of  pMtoetoctnc  convoluters  to  radar  signal 

processing  p0137  N7R  31314 

Methods  used  tor  discerning  tha  rekaMrty  of  military 
aircraft  radar  p0200  N80  19632 

THOMSON  CM.  OR8AV  (FRANCS). 

Varactor  tuned  miMimeter  wave  osokator  in  the  pretuned 
module  technology  p0161  N79  23287 

Reliability  clauses  in  contracts  p0200  N80  19628 

THOMSON  CM.  RAMS  (FRANCS) 

RefiebWity  of  high  brightness  CRTs  tor  airborne  displays 
p0202  N80  19643 

Quantitative  asaeeements  of  software  retiebrirty 

p0203  N80  19660 

TOO  LOU  88  UNIV  (FRANCO. 

See  state  directional  spectra  observed  by  HF  Doppler 
radar  p0 1 83  N80  18401 

TRANSPORTATION  8YSTVM8  CCNT1R  CAM 88 IDO 8. 
MAM 

Short  range  navigation  requirements  for  transport 
systems  p0049  N7  7  22087 

A  channel  simulator  tor  l  Bind  sataffda  mot*)#  com 
mumcetions  p0173  N79  31479 

TRW  D8PCN8C  AMO  MAC!  8V8T1M8  GROUP. 
RKOONOO  MACH.  CAUF 

LSI  video  compression  end  computational  modules 
utilizing  digital  charge  coupled  devices  p0135  N78  31298 
TRW.  INC  .  CLSVBLANO.  OHIO 

A  Streinrenge  partitioning  analysis  of  low  cycle  fatigue 
of  coated  and  uncoeted  Rene  80  p0207  N79  10479 

TURROM8CA  8.  A.  MMVtTG  8XVDLOW8RI 
BI2AN08  (FRANCO 

Prvbt»m»  concerning  high  temperatures  m  smah  turbom 
achmes  pOOM  N78-21121 

TWINTt  UNIV  Of  TtCHNOiOOV.  CN8CHKOS 
IN8TH8RLANOR) 

Methods  for  strap  down  attitude  estimation  and  nevige 
lion  with  sccelerometars  pOO 32  N80  14034 


u 


U LTRA9Y8TVM8.  INC..  IRVINI.  CAUF 

CAST  A  Complementary  Analytic  Simulative  Technique 
tor  modeling  comples  fault-tolerant  computing  systems 
p0007  N77  26081 

UNfTIO  T1  CM  NOLOG  It  8  CORF  .  BART  HARTFORD. 
CONN. 

High  efficiency  engine  cycles  for  an  transport  fuel 
economy  p0076  N77  22126 

UNHID  TBCHNOLOOMS  CORF  .  RONNWAil.  CAUf. 

Pressure  and  velocity  response  function  measurements 
by  the  rotating  valve  method  pOt28  N80  10312 

UNWIR9HI  CATHOUOU8  08  LOUVAIN  IMLRIUM) 

A  survey  of  atmospheric  propagation  research  aspen 
ments  on  slant  paths,  m  tha  band  16  40  GHz 

pOl  62  N79  23302 

Mods  converters  tor  HF  tunnels  trenemrseron 

p0183  NGO  19408 

UNIMRMT8  08  TtCHNOLONM  08  C089P1IGNC 
(FRANCO. 

A  general  survey  of  studies  on  acoustic  wave  propege 
bon  p0288  N80  14868 

Propagation  m  ducts  p0288  N90  14964 

UMVIRRITC  OCR  RCMNC8R  IT  TIOWNOUtR  M 
UU8  (FRANCO 

Behavioral  prsdwltun  of  water  and  amergency  landings 
P0046  N77  18047 

The  study  of  suboonw  end  awporertneof  turbulent  Rows 
by  uRra-short  duration  visualization  p003R  N78  22090 

A  now  method  tor  seating  free  modsN  m  the  laboratory 
to  determine  oorodynomw  choroctonstics 

pOOM  N78  16083 


UNIV8RMTV  COLL.  LONDON  (IMG  LA  NO) 

Multimode  optical  sysiams  pow*r  coupling  baiween 
waveguidas  p02  73  N7B  18822 

Holograph*  etemsntt  for  practical  hbra  bundto  coup* 
•rs  p0276  N78  18844 

foica  measuismanls  P»>  finite  wings  in  oscillatory  vertical 
gusts  p0036  N78  22037 

UNIVf RBtTV  COLL  OF  8WANMA  (WALBRl 
Forming  <n«tef»  by  sofrdrfrcetror. 

»0148  N79  23266 

UMtVIRMTV  Of  BOUT  ML  RN  CALIFORNIA  LOR 

ANOSLBR 

Tha  Coupling  petwe*  <  trsestraam  disturbances  dnvei 
nscihaiions  tor  cat  1  osc-t  dt-i.n*  and  stability  waves  m  a 
spatial  analysis  ot  a  boumuiy  >sy«i  p0188  N76  14331 
UTAH  UNIV  .  BALT  LAM  CITY 

Analyse  and  design  of  adfieswe  bonded  tomts 

p02 12  N79  23462 


V 


VAR  IAN  ARROClATVS.  FALO  ALTO.  CAUf 

New  advances  >n  re bebdiry  and  efficiency  m  light  weqpu 
TWTs  p0166  N77  22360 

V8MIN1RT8  f  LUOTf  CHN48CHC  WRRRB  -  FOR  KB  R 
Q  M.B.H..  9  MM  IN  (WBRT  0  IRMA  NT) 

Designing  the  survivability  ot  Rymg  weapon  system 

p0046  N7  7  19046 
Sectional  toads  technique  Part  I  Teat  technique  Fan 
2  Teat  results  p0002  N77  19982 

Prediction  method  tor  needy  aerodynamic  loading  on 
avtoris  with  separated  transonic  how  p0004  N7  7  20006 
Influence  of  environment  and  production  processes  on 
tha  crack  propagation  behavior  of  unsttffened  sheet 

p0208  N7  7  2 2685 
Methods  of  improving  tha  pertormanca  reliability  of 
advanced  military  power  plant  systems 

pOOBO  N77  33188 
Impact  of  a  command  and  sistxMy  eugmantatior  system 
on  gust  response  of  a  combat  aircraft  p0098  N7  7  33210 
Comparison  of  estimated  and  Right  data  tor  rolling  taka  off 
and  transition  of  a  VTOl  aircraft  pOO '  8  N79  28083 
Some  requirement*  tor  a  communication  system  guiding 
the  relations  between  tha  design  eng.nee*  and  a  genera, 
data  base  p0288  N79  20784 

VfMMNRTB  FLURTVCHNI8CHC  WINKS  FORKS R 
G  M  BH..  LBMWfROCR  (WIRT  MRMANVV 

Detactabitity  of  Raws  >n  bo* on  and  carbon  composite 
parti  p0187  N78  28477 

Vf  R8INTGT1  F LURTBCHNI8CH8  WBRKK  GMBH 
RR8M8N  (WBRT  MRMANT) 

Airframe  raaponaa  to  separated  Row  on  the  short  haul 
aircraft  VFW  6 14  pOOlO  N77  3I0R1 

vmotmA  rotmcMMc  m» i  a no  btatb  unfv  . 

BLACK  MU  RG 

Nonpereltef  steMtfy  ot  boundary  layers  with  preeeure 
gradients  and  tuenon  p0187  N78  14322 

Three  dimensional  steady  end  unsteady  asymmetric  Row 
pest  wings  of  arbitrary  pi  enter  ms  p0036  N78  22035 
Unaleedy  boundary  layers  separated  end  attached 

p0038  N7S  22048 

Aircrew  workload  assessment  techniques 

p0267  N80  14748 

VON  KARMAN  INST  FOR  FLUID  DYNAMICS. 

RHOOf  SAINT  MN8RB  IMLRIUM) 

Retasabon  methods  to»  time  dependent  conee*vstion 
equations  in  Rum)  mechanics  p0188  N77  22446 

Secondary  Rows  within  tuibomechmery  btedmgs 

pOOBl  N78  11084 
The  measurement  of  Wm  cooling  effectiveness  on  turbine 
components  in  shod  duration  wind  tunnels 

p0087  N76  21162 
Aerodynamic  characteristics  of  a  missile  featuring  wing 
with  shakes  at  high  angles  of  attach  p0027  N79  22015 
Kinetic  Heating  of  high  spaed  mioaitos 

p0042  N78  23069 
Fundamentals  of  sound  reflection  and  refraction  m 

rnhomoganooua  media  p02B8  N80  1488 1 

VOORMT  CORF  .  DALLAS.  TBK 

A  techmqua  for  predicting  asiamai  store  aerodynamic 
loads  p0003  N77  19886 

VRUB  URHWRRlTtlT.  BRUSH  LB  (MLOtUM) 

Hot  wot  measurements  m  an  asial  com  praetor  and 
confrontation  with  theoretical  predictions  of  secondary 
Rows  pOORI  N78  11090 


w 

WALIB  UNIV  INST.  OF  SCttNCB  A  NO  TICHNOLORV. 
CARDIFF. 

Fre  Right  dynarmc  checkout  pOOOR  N77  26089 

Heat  tranator  to  a  FVO  rotor  Made  at  high  subsonic 
paaaaga  throat  Mach  numbers  p0087  N78  21 160 

WALT8R  RAID  ARMY  INST  OF  RI8RARCH. 
WASHINGTON.  D  C 

The  need  tor  drug  and  alcohol  programs  that  are  unique 
to  military  orgomzatione  p0236  N79  17869 

WASHINGTON  UNIV..  MATTLf 

Laser  hber  coupling  with  optical  tranamon  structures 

p0273  N79  18823 

WATBRLOO  UlftV  (ONTARIO). 

An  analytic  theory  of  suparaomc/hypaisome  staMrty  at 
high  angles  of  attack  pO  1 02  N79  1 9082 

WAYM8  ST  ATI  UNIV  .  DiTROIT.  MICH 

Simulation  of  head  and  neck  raaponaa  to  G  sub  ■  and 
•  G  sub  z  impacts  p0243  N78  31B0R 


VALE  UNIV-.  NEW  HAVEN.  CONN. 


WILDING  INST  .  CAMSMfOGI  1 1  MG  LA  NO) 

Racani  developments  m  welding  technology 

pO '93  N79  11394 

WBRTINOHOURB  OBFBNM  A  NO  HJCTRONIC 
8VRTBM8  CSNTBR  RALTM90M.  MO 

RelietMity  growth  through  environmeniel  Simula  I  ion 

P0201  NBC  18638 

WSRYINOHOUM  KUCTRIC  CORF  .  HUNT  VAUIV. 
MD 

Integrated  togwtics  support  adds  another  dimension  to 
man  is  management  p0203  NGO  19666 

The  importance  of  integrated  togwtics  support  considers 
none  dunng  design  p0203  NRO  19667 

WBRTINONOUM  MM  ARCH  LABS  PITTSBURGH. 

FA 

Giga  Hertz  modulators  using  bulk  ecoueto  optic  mieret 
tione  m  thm  film  waveguides.  p0273  N79  16820 

WB8TLAMO  HBUCORTIR0  LTD  .  YBOVfL  (IMGLAMOf 
Research  Requirements  to*  the  improvement  of  hebcopte* 
operatione  p0086  N78  18147 

Wfeatlend  W<sp  p0086  N79  19149 

The  impoitence  of  unsteady  esrodynermce  m  »otor 
c  alculations  p0040  N76  22064 

Hekcoptei  fstigus  evafustton  The  UK  approach 

p0089  N79  23078 
fapenence  m  producing  software  tor  the  gtounO  station 
of  e  remotely  pdoted  helicopter  system 

pO033  N80  14038 

WHITB  RAMOS  MIRRfLf  RANG!.  N  MIX 

A  review  of  VHF/UHF  scattering  from  a  heated  lonoep 
henc  volume  p0215  N77  19538 

WILKINSON  (J  8  1.  WALTON  (INGLAND) 

A  nationol  programme  to*  UK  p0263  N  79  20826 
WISCONSIN  UNIV  MADISON 

An  eapenmentat  study  of  surface  wave  propagation  on 
a  low  permetryity  medkjm  pOl  77  N80  1 9363 

WOOD  (WILLIAM  C  ).  M8MFIII9.  TIMM 

Aaromodical  evacuatwn  on  the  pradKtad  fuiopsan 
batttefiatd  A  scenario  m  urgent  need  of  attention 

p0226  N79  19907 
tmpiemantation  of  a  drvWional  aviation  program  to 
decrease  Right  crew  fatigue  p0227  N79  19824 


Y 


VALB  UNIV  MBW  NAIRN.  CONN 

A  three  tkmenaionei  mathematical  enetogue  of  the  spme 
structure  A  comprehensive  approach  p02 4 3  N79  3 '808 


121 


REPORT/ACCESSION  NUMBER  INDI 


AGARO  INDEX  OF  PUBLICATIONS  (1977  1979) 

TYPICAL  REPORT/ ACCESSION 
NUMBER  INDEX  LISTING 


NASA 

ACCESSION 

NUMBIA 


00104  N79  20U9  f 


PAGl 

MICRO*  lCw» 

NUM6IR 

S*MiOl 

listings  m  this  mde*  are  arranged  alphanumen 
cally  by  AGARD  report  number  The  page  num 
bee  identities  the  page  m  the  abstract  section 
(Part  1)  on  which  ihe  citation  appears  The 
NASA  accession  number  denotes  ihe  number  by 
which  ihe  Citation  is  identified  on  that  page 
A  pound  {0i  sign  indicates  that  the  item  is  avail 
abte  on  microfiche  A  plus  sign  l  1  indicates 
that  document  was  not  rmcrofiched  but  that  a 
one  to  one  facsimile  copy  may  be  available 
Microfiche  or  hard  copy  are  available  from  the 
purchase  agencies  listed  on  the  back  cover 


3  ag  ieo  vot  e 

3  AG  >60  VOL  9 
3  AG  21  MENGl 
3  AG  211  FR 
3  AG  213IENGI 
3  AG  220 
3  AG  223 
3  AG  224 
3  AG  22S 
3  AG  226 
3  AG  227 
3  AG  «S 
3  AG  229 
3  AG  230 
3  AG  23i 
3  AG  232 
3  AG  233 

>  AG  234 

)  AG  236  VOl  1 

>  AG  236  VOl  2 
3  AG  236 

)  AG  237 

>  AG  240 

>  AG  241 
)  AG  242 

>  AG  243 

>  AG  244 

>  AG  246 

>  AG  246 


AGARO  AR 
AGARD  AR 
AGARD  AR 
AGARD  AR 
AGARD  AR 
AGARD  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARD  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARD  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 
AGARO  AR 


99  VOL  2 
66  VOL  3 

•0 

9>  VOl  » 

•  1  VOL  2 

92 

100 

10KFRI  VOl  2 
tOl -901  1 
101  VOl  2 
101  VOl  3 

101  VOl  4 

102  VOl  1 

102  VOl  2 
>03  VOl  t 

103  VOl  2 

104 

104IFRI 

106 

106 

107 

109 

109 

110 
111 
112 

113 

114 
MS 
n« 

117 

MB 

M9 

120  VOl  1 

121  VOl  * 

122 
123 


3  N77  19162 

5  N79  20139 
2  N?«  23661 

6  N60  17702 
S  N7#  1 6696 

1  N7*  22U1 

7  N77  33220 
B  N77  26066 
9  N60  10636 

2  N  76  10005 

1  N77  31783 
7  NT*  13491 
B  N77  34041 
B  N76  13032 

2  N  78  19046 
1  N7i  31661 
1  N78  19770 
*  N79  16964 
l  N79  13926 

1  N90  10961 

2  N79  31401 
I  N?9  20127 

3  N90  19137 
1  N79  20099 
3  NRO  12102 
)  N90  10993 
I  N>9  31941 
1  N90  10164 
7  N90  14739 

I  *90  72066 
I  *90  72067 
r  N77  30136 
i  *90  72172 
l  *90  72174 

>  NT*  19061 
t  N77  19760 
I  *90  72094 
I  N79  19064 

>  *90  72093 
\  *90  72099 
)  *90  72099 
I  *90  72093 
I  *90  72094 
I  *90  72339 

>  *90  72339 
I  *90  72091 
I  *90  72092 
'  R77  32177 
I  N77  33479 
I  *90  72049 
I  N79  29111 
I  N79  14092 
I  N79  14049 

N79  19949 

>  N79  19374 
I  N79  17076 
f  N71  17049 

I  7*79  27109 

I  N79  27136 
*90  72176 
t  N79  16660 
N79  22093 
*90  72179 
X90  72177 
i  N7»  27392 
I  N79  32104 


AGARO  AR  124 

p009» 

N79  32106 

AGARD  AR  126 

P0O41 

N79  32074 

AGARO  AR  126 

p0068 

N79  12090 

AGARD  AR  127 

P0O68 

N79  16036 

AGARO  AR  129 

P0O41 

N79  12026 

AGARD  AR  129 

p0105 

N79  26037 

AGARO  AR  130 

P0213 

N79  33494 

AGARD  AR  131 

p024 1 

N79  20779 

AGARO  AR  132  VOl  1 

p0046 

N90  12079 

AGARO  AR  132  VOl  2 

p0046 

N90  19047 

AGARO  AR  133 

t*00»6 

N79  29191 

AGARD  AR  1 34 

POIOS 

N79  20139 

AGARD  AR  136 

P0073 

N79  24993 

AGARD  AR  136 

00111 

N79  33219 

AGARO  AR  137 

P0106 

N79  23991 

AGARD  AR  1 39 

p0042 

N79  3M69 

AGARD  AR  140 

p0070  N79  23967 

AGARO  AR  141 

00130 

N 79  33304 

AGARD  AR  142 

p0063 

N79  23946 

AGARO  AR  144 

00120 

N90  10239 

AGARO  AR  146 

00042 

N90  10147 

AGARO  AR  147  VOl  1 

P0067 

N90  12092 

AGARO  AR  149 

pom 

N90  16140 

AGARO  AR  151 

P0124 

N90  10290 

AGARD  AR  16SA 

P0070 

N90  10203 

AGARD  AR  1659 

P0072 

*90  72066 

AGARD  AR  166 

pOO  70 

N90  10202 

AGARD  AR  160 

P0289 

*90  72337 

AGARD  AR  161  VOl  1 

P0298 

*90  72338 

AGARD  AR  162  VOl  1 

P0269 

*90  72339 

AGARO  AR  163  VOl  1 

p0299 

*90  72340 

AGARO  CP  192 

P0216 

N77  19630 

AGARD  CP  192  SUPPl 

P0186 

X90  72173 

AGARO  CP  1»7 

p0165  N77  22346 

AGARD  CP  202 

P0223 

N7  7  20736 

AGARO  CP  203 

p0222 

N77  19731 

AGARO  CP  204 

P0002 

N77  19990 

AGARO  CP  206 

pOO  7  4 

N77  22M2 

AGARO  CP  2 06 

p0'59 

N77  32377 

AGARO  CP  209 

P0047 

N77  22066 

AGARD  CP  2i? 

P0044 

N77  19031 

AGARD  CP  212  SUPPL 

O0O46 

XRO  72066 

AGARO  CP  213 

p0072 

*90  72062 

AGARO  CP  2’4 

pooeo 

N76  M093 

AGARO  CP  216 

pO076 

N77  33191 

AGARD  CP  2>6 

P0251 

N79  3M46 

AGARO  CP  2  1  7 

p02S0 

N79  16621 

AGARO  CP  219 

p0236 

N79  17666 

AGARO  CP  2 '6 

pOJ  71 

N78  16601 

AGARO  CP  220 

pOOSO 

N78  2*071 

AGARO  CP  22i 

PO206 

N77  22564 

AGARD  CP  222 

pO?06 

N77  27669 

AGARO  CP  223 

001*69 

N77  74107 

AGARO  CP  224 

pO 1 8  7 

N/9  14316 

AGARO  CP  225 

p02  7« 

N76  1 *973 

AGARO  CP  226 

pOOOS 

N77  31073 

AGARO  CP  227 

P0036 

N78  77033 

AGARO  CP  229 

P0067 

N7J  33209 

AGARO  CP  229 

p0093 

N79  17099* 

AGARO  CP  229 

p0093 

N78  2*118 

AGARO  CP  230 

P0133 

N79  31279 

AGARO  CP  231 

P0237 

N7f  1*992 

AGARO  CP  232 

P0239 

N79  1 » 70S 

AGARO  CP  233 

P0063 

*179  19128 

AGARO  CP  234 

pOi  96 

N7«  29490 

AGARO  CP  236 

poors 

NT*  1609* 

AGARO  CP  239 

00020 

N?9  10002 

AGARO  CP  237 

p0099 

N79  1  >069 

AGARO  CP  239  VOl  1 

pOl39 

N79  19094 

AGARO  CP  239  VOl  2 

P0139 

N7f  19094 

AGARO  CP  239 

P0171 

N79  3*489 

AGARO  CP  240 

P0014 

N78  29049 

AGARO  CP  260- SUPPl 

00033 

*90  72047 

AGARO  CP  241 

P0096 

N79  J0099 

AGARO  CP  241  SUPPl 

P0072 

*90  72096 

AGARO  CP  242 

pOOl  7 

N79  29074 

AGARO  CP  242 

SOOK  NT*  HIM* 

AGARO  CP  243 

P0207 

N?9  10477 

AGARD  CP  244 

pOl62 

NTS  10299 

AGARO  CP  246 

P0169 

N79  23294 

AGARO  CP  246 

P0291 

NTS  20917 

AGARO  CP  247 

P0024 

N79  21999 

AGARO  CP  249 

P0091 

N79  27149 

AGARD  CP  249 

0OM7 

N79  16973 

AGARO  CP  290 

p0296 

N79  20790 

AOARO  CP  261 

00296 

N79  26977 

AGARO  CP  292 

P0199 

N76  30464 

AGARO  CP  263 

H0242 

N76  31901 

AGARO  CP  264 

00264 

NTS  31942 

AGARO  CP  269 

g0226 

NTS  19906 

AGARO  CP  296 

00146 

NTS  23239 

AGARO  CP  257 

pOO  2 1 

N79  20009 

AGARO  CP  267  SUPPl 

pOQ34 

*90  72049 

AGARO  CP  269 

potoe 

N79  30199 

AGARO  CP  269  SUPPl 

001  16 

*90  72*03 

AGARD  CP  269 

pO!24 

N90  10291 

AGARO  CP  260 

pO  '06 

N79  30219 

AGARO  CP  261 

p0'99 

N90  19619 

AGARO  CP  262 

pOi  12 

N90  15149 

AGARD  CP  263 

P0179 

N90  19372 

AGARO  CP  264 

P0269 

X90  72341 

AGARO  CP  264  SUPPl 

p0256 

N90  14729 

AGARO  CP  266 

p0233 

N90  *4679 

AGARO  CP  266 

p0260 

N90  *9909 

AGARO  CP  269 

pO  l  75 

N90  19346 

AGARO  CP  270 

pO'22 

*90  /2116 

AGARO  CP  270  SUPPL 

pO  *22 

*90  721 17 

AGARO  CP  272 

pOO  30 

N90  140M 

AGARO  CP  272  SUPPl 

PO*  16 

*90  72104 

AGARO  CP  277 

P0213 

N90  19672 

AGARD  CP  279 

pom 

N90  16141 

AGARD  INDEX  74  76 

p0260  N79  13966 

AGARO  IS  90 

pOOO* 

N77  16994 

AGARO  IS  96 

p0*i6 

N77  22442 

AGARO  IS  97 

P0266 

N77  27622 

AGARO  IS  99 

p02  *6 

N7t  196*7 

AGARO  IS  99 

P0097 

N77  2616* 

AGARD  IS  90 

pOO  7  7 

N77  32166 

AGARO  IS  91 

pOi93 

N7t  1  13*1 

AGARD  IS  92 

P0290 

N7t  22967 

AGARO  IS  93 

P016* 

N7«  73319 

AGARD  IS  94 

00*91 

N78  28397 

AGAftO  IS  96 

P0062 

N79  26124 

AGARO  IS  96 

pO*3> 

N79  13192 

AGmHD  LS  97 

p0209 

N79  70409 

AGARO  IS  99 

P0041 

N79  23060 

AGARC  IS  99 

P0167 

N79  27)96 

AGARD  IS  100 

P0197 

N79  26407 

AGARD  IS  101 

pO'22 

N79  27226 

AGARO  IS  102 

p02  i  1 

N79  23449 

AGARD  IS  103 

pO  196 

N79  26412 

AGARO  IS  104 

P0070 

N90  19094 

AGARD  IS  106 

P0246 

N90  15906 

AGARO  MAN  10 

o02  *  * 

N79  21459 

AGARO  R  653 

pOl95 

N77  19462 

AGARO  R  664 

PO036 

N77  32091 

AGARO  R  666 

P0264 

N77  29046 

AGARO  R 666 

P0250 

N77  30767 

AGARO  R  657 

p02  7f 

N77  26034 

AGARO  R  659 

P0194 

N76  17426 

AGARO  R  859 

P0130 

N79  *5760 

AGARD  R  660 

p0 1 29 

N78  17163 

AGARO  R  66* 

pOi  33 

N76  153*1 

AGARO  R  662 

P0266 

N’9  15720 

AGARD  R  663 

P0099 

N7§  17074 

AGARO  R  664 

P0062 

N79  17046 

AGARD  R  666 

P0O99 

N76  *7076 

AGARO  R 666 

P0236 

N76  26793 

AGARO  R  667 

D0066 

N78  29099 

AGARO  R  #69 

P0099 

N78  3* ’26 

AGARO  R  699 

00777 

N79  ’7947 

AGARO  R  970 

p02  i  * 

N79  2042’ 

AGARO  R  971 

p004 ' 

N79  20097 

AGARO  R  972 

P0105 

N79  20D7 

AGARO  R  674 

■>0069 

N79  23074 

AGARO  R 676 

P0163 

N79  2420? 

AGARO  R  690 

p07*3 

N90  106)2 

AGARO  R  992 

P0070 

490  *  9090 

AGARO  R  696 

00296 

N90  14966 

AGAROOORAPM  160  VOt  6 

P0O73 

N77  19162 

AGAROOGRAPH  2  1  Jit  MG 

P0236 

N76  16999 

AGAROOORAPM  223 

pO*  17 

N77  33720 

I  129 


ACCESSION/REPORT  NUMBER  INDEX 

AGARD  INDEX  OF  PUBLICATIONS  (1977  1979) 


TYPICAL  ACCESSION/  REPORT 
NUMBER  INDEX  LISTING 


PAGE 

RIPORT 

number 

NUMBER 

I  1447*  § 


AGARO  CP  m 


Listings  m  thrs  »nde«  a»e  a»r anged  numeric  illy  by 
NASA  accession  number  The  page  number 
identities  the  page  in  the  abstract  section 
iPad  1)  on  which  the  citation  appears  AH  report 
numbers  that  were  cataloged  are  listed  A  pound 
sign  (#i  indicates  that  the  item  is  available  on 
microfiche  A  plus  sign  <  *  indicates  that  the 

document  was  not  microfii  hed  but  that  a  one 
to  one  facsimile  copy  -nay  be  available  Micro 
fiche  or  hard  copy  are  available  from  fhe  pur 
chase  agencies  listed  on  the  back  cover 
NOTE  NO  HE  PORT  NUMBER  indicates  that 
the  reference  *s  one  of  he  papers  contained  in 
the  AGARD  Senes  Number  preceedmg  it  ey 
p0233  N80  14678  0  is  contained  m  AGARD 
CP  79  70  Papers  which  also  possess  a  refe* 
ence  numbei  *n  a  non  AGARO  iepod  senes  have 
been  identified  eg  p0098N78  17074 
ISBN  92  835  1268  5  but  such  papers  are 
also  contained  m  the  preceedmg  AGARO  Series 
Number  ie  g  m  this  case  AGARD  CP  79  70> 


p00?3  977  >*’52  • 


p0»#9  977  '*402  « 


pO205  MM  i  ■  760  » 


pOOO 1  H77  1*994  » 


pOOO'  H77  1*BB5  I 
pOOO'  H77  i*BB6  0 
pOOO’  97?  IM97  # 
pOOOT  H77  INN  0 
pOOO'  H77  1*999  0 
„G031  H77  19000*  # 
pOOO?  H77  '900'  f 
pOOO?  H7  7  1*002  0 
pOOO?  977  '*003  0 
pOOO?  97?  l*00«  t 
p0002  N77  1*009  # 
p0044  N77  1*03'  0 

pOO*4  N77  1*032  0 
P0044  N7  7  1*033  # 
P0044  N77  1*034  t 
p0O44  N7  7  1*039  0 
P0O44  N7  7  1*03*  # 
p0044  H77  1*037  # 
p0044  977  1*03*  0 
p0O44  9??  1*03*  0 
p0044  N77  1*040  # 
p0044  N77  1*041*  0 
p0049  N77  1*04?  0 
p0049  N77  1*043  » 
p004S  N77  1*044*  « 
p0049  97?  1*049  0 
p0046  N  7  7  1*04*  « 
p0049  N77  1*047  0 
p0046  H7  7  1*04*  « 
p0049  97?  1*04*  | 
p0O45  N7  7  1*090  0 
£>0044  97?  r*09'  0 

p0049  97?  1*09?  # 
pOQ4B  N77  1*0*3  # 
p0044  977  **094  « 
(>0044  977  '*094  0 
p03  *4  977  1*930  I 

p07 19  977  t*93'  # 

pO?  *  4  97  r  *  M3?  * 
pO?  >4  977  i*933  I 
pO?l4  9  77  1*934  * 
pO?  *4  977  i*934  « 


AGARO  AG  1*0  VOL  * 
agaRDOGRAPh  i  60  VOl  • 
i S9N  9?  839  U39  • 

AGARD  R  993 
SB**  92  939  123*  2 
AO  A037343 
AGARD  AR  100 
'SB9  92  *39  1337  0 
AD  A037334 
AGARO  LS  *0 
90  RIPORT  9UMBIR 
90  RIPORT  9UM**R 
90  RIPORT  9UM*fR 
90  RIPORT  9UM1IR 
90  RIPORT  9UMBE  R 
90  RIPORT  NUMtCR 
90  RIPORT  9UMBER 
90  RIPORT  9UMBER 
90  RIPOR1  90*4*1  R 
90  RIPORT  9UM*iR 
90  RIPORT  9U*4*IR 
AO  A037402 
AGARO  CP  2  1 2 
90  I  PORT  9UMBER 
90  RIPORT  9U*0*IR 
90  Rf  PORT  9U«4*CR 
90  RIPORT  90*4*1  R 
90  RIPORT  NUMBER 
90  RIPORT  90*4*1  R 
90  RIPORT  NOMtiR 
90  RIPORT  9044*1  R 
90  RIPORT  90*4*1  R 
90  RIPOR  90*4*1  R 
90  RIPORT  917*4*1  R 
90  RIPORT  9U44*IR 
90  RIPORT  9u*4*|R 
90  RIPORT  NUMBER 
90  RIPORT  90*4*1  R 
90  RIPORT  NUMBER 
90  RIPORT  9o4**f  R 
90  RIPORT  90*4*1  R 
90  RIPORT  90M*IR 
90  RIPORT  90*4*1  R 
90  RfPuRT  90*4*1  R 
9^  RIPORT  NoMBIR 
Hi..  RIPORT  90*4*1  R 
90  RIPOR  *  9u*4*|R 
AGARO  CP  1*2 
4*9  *2  *3*  »234  i 
90  RIPORT  90*4*1  R 
90  RIPORT  917*4*1  R 
90  RIPORT  91»*4*l  R 
90  RIPORT  VH44I" 
90  RIPORT  9U«4*IR 


p02  1  *  977  1*630 
p02  <6  977  1*637 
p02 1 6  977  1*63* 
p02  1 6  97  7  1*63* 
p02 10  977  1*640 
p02 10  9  77  1*641 
p02  1*  977  1*642* 
o02 10  977  1*643 
pO210  977  1*644 
p02  10  977  1*646* 
p02  tfl  977  19640 
p0216  N77  19647 
P0222  977  19731 


P0222  977  19732 
P0222  977  19733* 
p0222  977  1*734 
p0222  97 7  1*735 
p0222  977  1*730 
p0222  977  1*737 
o0222  977  1*73** 
p0223  977  19739 
P0223  977  1*740 
p0223  977  1*7*1 
p0223  977  1*742 
P0223  977  1*743 
£>0223  977  1*744* 
£>0002  977  19**0 


pOOO 2  977  1***l 
£>0002  977  19*92 
£>0002  977  1  **93 
pOOO 2  97  7  1 9*94 
pOOO 3  977  19*95 
£>0003  977  19990 
£>0003  97  7  19997 
p0003  977  1999* 
£>0003  977  19999 
P0003  97  7  20000 
pOOO*  977  20001 
pOOO*  977  20002 
POOO*  977  20003 
pOOO*  977  2000* 
dOOO*  977  20006 
pOOO*  977  20000 
pOOO*  977  20007 
p0O06  977  2000* 
pO006  977  20009 
£>0006  9  77  20010 
p0006  977  2001  1 
£>0006  977  20012 
0OOO6  977  20013 
£>0006  977  2001* 
P0006  977  20015 
1-0000  9  77  20010 
p0223  977  20736 

pO?23  977  2073* 
p0223  977  20737 
p022*  977  2073* 
£>0224  977  2073* 
p022*  977  207*0 
p0224  97  7  20741 
p0224  977  20742 
p0224  97  7  20743 
P0224  977  20744 
p022*  97  7  20745 
p0226  977  707*0 
p0226  977  20747 
pOO*7  977  220** 


pOO*7  977  220*9 
i>00*7  977  22070 
pOO*7  977  22071 
pOOi 7  977  2207 ? 
£>0047  97  7  22073 
pOO*7  977  2207* 
pOO*?  9  H  22076 
nOO**  97?  22070 
poo**  977  22077 
pOO**  97?  2207* 
pOO**  977  2 207* 
£•0040  N77  720*0 
pOOM  977  220*1 
pOO**  977  220*2 
nOO**  977  720*3 
pOO**  977  220*4 
pOO**  97  7  220*0 
£>0049  97  7  220*9 
pOO*9  977  720*7 
£>0049  H7  7  720** 


90  RIPORT  9L7M9CR 
90  RIPORT  9UM9CR 
90  RIPORT  9UM9IR 
90  REPORT  9UMBIR 
90  RIPORT  9UMBCR 
90  RIPORT  9UM0IR 
90  RIPORT  NUMBER 
90  RIPORT  NUMBER 
90  RIPORT  9UMBIR 
90  RIPORT  9UMBIR 

90  report  number 

90  REPORT  NUMBER 
AO  AO3067O 
AGARO  CP  203 
<SB9  92  836  01*0  i 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  RIPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  RIPOR!  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  RIPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  9UMBIR 
90  REPORT  NUMBER 
AD  AO3B730 
AGARO  CP  204 
ISBN  *2  *36  123*  4 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
NO  REPORT  NUMBER 
90  REPORT  NUMBER 
90  RIPORT  NUMBER 
9U  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
NO  REPORT  NUMBER 
90  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
90  REPORT  NUMBER 
NO  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
AGARO  CP  207 
<S*9  *2  *36  010*  * 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NuMBfR 
90  REPORT  NUMBER 
AD  A040  *  *0 
AGARO  CP  20* 
ISBN  *2  *36  01*9  6 
90  REPORT  NUMBER 
NO  RIPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  RIPORT  NUMBER 
90  RIPORT  NUMBER 
90  RIPORT  9UM*|R 
90  Rf  PORT  NUMBER 
90  REPORT  9UM*|R 
90  RIPORT  9uM*|R 
90  RIPORT  NuMBfR 
90  RIPORT  NuMBfR 
90  REPORT  NUMBER 

n>  riport  number 

90  RIPORT  NUMBER 
90  RfPORI  NuMBfR 
90  RIPORT  NuMBfR 
90  RIPORT  NuMBfR 
90  RIPORT  NuMBfR 
90  RIPOR’  NuMBfR 


p0049 

97  7  220*9 

pOO40 

N77  220*0 

p0048 

977  220*1 

p00*B 

97  7  220*2 

pOOSO 

977  220*3 

p0050 

N77  22094 

£>0074 

977  22112 

pOQ74 

977  22U3 

pOO  7  4 

N77  221 14 

pOO  7  4 

N77  22116 

pO074 

N77  22110 

p0074 

977  221  17 

pOO  7  4 

977  22MB 

pOO  7  4 

N77  22U9* 

p0074 

977  22120 

p00?6 

977  22121* 

poo  7  b 

977  22122 

p007S 

977  22123 

P0075 

977  22124 

p0076 

977  22125 

p0075 

977  22120 

p0076 

977  22127 

pOO  7  b 

N77  2212* 

pOO?6 

977  22129 

P007S 

977  22130 

pOO  7  b 

977  22131 

pOO  7  6 

977  22132 

pG076 

977  22  ’  33 

pOO  70 

977  22 1 34 

pOO  7  8 

977  22135 

£>00  76 

977  22130 

PO076 

977  22137 

poo  70 

977  22130 

pOO70 

N7  7  22139 

pOO  70 

977  22140 

P007  7 

977  22141 

pOO  7  7 

977  22 142 

pOO?  7 

N77  22143 

pOO  7  7 

977  22144 

pOO  7  7 

977  22146 

pOI  65 

977  22346 

P01S5 

977  22347 

P0156 

977  2234* 

p0166 

977  22349 

pOI  66 

977  22350 

p0166 

N77  22361 

pOl  55 

977  22362 

p0156 

977  22353 

P01S6 

97  7  22364 

00160 

977  22366 

pOT60 

977  2236* 

poise 

977  22367 

pO  1 60 

977  2236* 

p0 1 56 

977  2236* 

pOI  50 

977  223*0 

pO150 

97  7  223*1 

PO160 

977  223*2 

PO160 

977  223*3 

P0157 

977  223*0 

pOI  57 

977  223*6 

POT67 

N77  22306 

POT57 

977  223*7 

P0157 

977  223M 

p016? 

977  2?»*B 

P0157 

977  22370 

pO'5? 

N77  22371 

pO'50 

NTT  223T2* 

P0168 

N77  22373 

P016B 

N77  22374 

pOlbB 

N77  22375 

pO'  6* 

N77  22370 

pOi6B 

977  2237? 

P0i6* 

97?  2237* 

pO’b» 

977  22379 

p016B 

977  223*0 

pOISB 

977  223*  * 

p0'69 

97  7  223*2 

pO  *60 

977  223*3 

r-Oi** 

97?  223*4 

p0 1 60 

977  223*6 

pOl** 

977  22442 

pOlBB 

97?  22443 

pO  i*0 

977  22444 

pO’*0 

977  22446 

*  0 

pOiBB 

977  22440 

pO'BB 

977  2244 T 

oOlBB 

977  22440 

PO206 

9?7  22564 

£>0706 

A? »  22555 

0 

90  REPORT  NUMBER 
90  RIPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  RIPORT  NUMBER 
AO  A0401B9 
AGARO  CP  206 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  RIPORT  9UMBIR 
90  REPORT  NUMBER 
90  RIPORT  NUMBER 
90  REPORT  NUMBER 
HQ  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  RE PORi  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  RIPORT  NUMBER 
NO  REPOR  :  NUMB*  R 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
90  REPORT  NUMBER 
9C  REPORT  NUMBER 
90  RIPORT  NuMBfR 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A040144 
AGARO  CP  1*7 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  RIPORT  NUMBER 
NO  REPORT  NUMBER 
NO  RIPOR T  9uMBf  R 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  Rf  PORT  NUMBER 
NO  REPORT  NUMBER 
NO  RIPORT  NUMB*" 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  RIPORT  NUMBER 
NO  RIPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A03BBBB 
AGARO  VS  B* 
NO  RIPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NuMBfR 
AO  AO*OI*l 
AGARO  CP  22 1 
ISSN  *2  *36  10*0  * 

no  ripor’  number 

I  120 


mKMAM  PROS  BUMUMt 


* 


m 


ACCESSION/ REPORT  NUMBER  INDEX 


£>0205 

p0205 

£>0205 

p0206 

p0205 

p0205 

(>0206 

P0206 

o0206 

p0206 

p0206 

p0206 

00206 


N77  22666 
N77  22667 
N77  22568 
N77  22569 
*77  22660 
N77  22561 
*77  22562 
*77  22563 
*77  22564 
*77  22565 
*77  22566 
*77  22567 
*77  22568 


£>0206  *77  22589 
p0206  *7  7  22570 
d0206  *77  22571 
p0207  N77  22572 
P0207  *77  22573 
P0265  *77  22822 


P0266 

p0266 

p0285 

p0265 

p028S 

p0265 

p0285 

00265 

p0266 

p0266 

p0069 


p0O69 

P0069 

P0069 

p0069 

p0O69 

[>0069 

[>0069 

£>0059 

£>0060 

P0060 


p0060 


0OO6O 

P0060 

pOOOO 


00061 

pooei 

£>0061 

00061 

p006 1 

P0061 

P0061 

0OO6I 
oO 006 


0OOO6 

[>0007 

P0007 

P0007 

P0007 

[>0007 

P0007 

[>0007 


0OOO6 

pOOOt 

00009 

£>0009 

P0009 

£>0067 


*77  22823 
*77  22624 
*77  22625 
*77  22826 
*77  22627 
*77  22828 
*77  22829 
*77  22830 
*77  22631 
*77  22832 
*77  24107 


*77  24106 
*77  24109 
*77  241  10 
*77  24111 
*7  7  24112 
*77  24113 
N77  24114 
*77  24115 
*7  7  241  16 
*77  24117 
*77  24118 
*77  24119 
*77  24120 
*77  24121 
*77  24122 
*77  24123 
*77  24124 
*77  24125 
*77  24126 
*77  24127 
*77  24128* 
*77  24129 
*77  24130* 
*77  24131 
*77  24132 
*77  25056 

*77  25056 
*77  25057 
*77  25056 
*77  25069 
*77  25060 
*77  25061 
*77  25062 
*77  25063 
*77  75064 
*77  25065 
*77  25066 
*77  25067 
*77  25068 
*77  25068 
*7  7  75070 
*7  7  75071 
*77  25072* 
*77  25073 
*77  25074 
*7  7  25075 
*77  25076* 
*77  25077 
*7  7  25076 
*77  25079 
*77  29161 


P0Q67  *7  7  26162 
p0067  *77  26163 
p0067  *77  26164 
P0067  *77  26165 
p0067  *7  7  26166 
B0067  *7 7  26167 
P0278  *7  7  26034 

00964  *77  26046 

o0067  *77  )0136 

0O28O  *77  30757 

00008  *77  31073  # 


pOOlO  *77  31074  | 
pOOlO  *77  31075*  » 
pOOtO  *77  31076  f 
pOOlO  *77  31077  § 
pOOlO  *77  31078  f 
pOOlO  *77  31076  # 

MM 


*0  REPORI  NUMBER 
*0  RtPORT  NLMBEfi 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A039640 
AGARD  CP  222 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A039689 
AGARO  LS  87 
(SB*  92  835  0191  8 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBEH 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A04179S 
AGARD  CP  223 
ISBN  92  835  01*4  2 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBFR 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARO  AG  224 
(SB*  92  B35  0182  6 
NO  REPORT  NUM6ER 
NO  REPORT  NUM8ER 

*0  report  number 

NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A041667 
AGARO  IS  69 
ISBN  62  835  1242  1 
NO  RtPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARO  R  667 
'SB*  t?  635  1243  X 
AGARO  R  B56 
•SB*  62  635  1240  5 
AGARD  AR  60 

•  SB*  62  635  1244  8 

AGARO  R  656 

•  SB*  62  635  1246  4 

AO  A 04524 1 
AGARO  CP  226 
1S6N  61  635  0167  7 
NO  RtPORT  NUMBER 
NO  RtPORT  NUMBER 
NO  RtPORT  NUMBER 
NO  RtPORT  NUMBER 
NO  REPORT  NUMBER 
*0  RtPORT  NUMBER 


pOOlO  1 
pOOlO  1 
i>0Q11 
£>0011 
pooh 

pOOl  * 
pOOl  1 
pOOl  1 
pOOl  1 
pOO” 
pOOl  2 
P0012 
p0249  I 

p0035 

P0035  I 

P0035 

p0035 

p0035 

pO035 

pOO  3  5 

p0035 

p0035 

p0036  I 

p0077 


p0077 
P0077 
P007  7 
p0077 
p0078  I 
poo 7 8  I 
pO1 1 7 

p0159 


p0159 
p0 1 60  1 
£>0160  I 

pOIBO  I 

pOIBO  I 

p0 160  I 

pOIBO 

pOIBO 

pOIBO 

pOIBI 

pOIBl 

pOIBI 

pO!81 

pOIBI 

p007B 


p0078 
p007B 
p007B 
p007B 
p007S 
pOO  7  8 
P0079 
pOO  7  9 
p0079 
£>0079 
p0079 
p0079 
o0079 
P0079 

[>0079 

pOOBO 

pOOBO 

pOOBO 

p0087 


p0097 

pOOBB 

pOOBB 

0OOB6 

pOOBB 

pOOBB 

pOOBB 

pOH7 


i>0 ’66  N77  33478  § 
p0278  *77  34041  f 
pOO’2  *78  ’  0005  | 


N77  31060  0 

NO  REPORT  NUMBER 

N?7  31081  0 

NO  REPORT  NUMBER 

N77  31082  f 

NO  REPORT  NUMBER 

*77  31083  | 

NO  REPORT  NUMBER 

N7731084  0 

NO  REPORT  NUMBER 

N77  31085  0 

NO  REPORT  NUMBER 

N77  31086  0 

NO  REPORT  NUMBER 

N77  31087*  0 

NO  REPORT  NUMBER 

N77  31008  | 

NO  REPORT  NUMBER 

N77  31089  # 

NO  REPORT  NUMBER 

N77  31090*  0 

NO  REPORT  NUMBER 

N77  31091  0 

NO  REPORT  NUMBER 

N77  31783  # 

AO  A045243 
AGARD  AG  227 
ISBN  92  835  0201  9 

N77  32091  0 

AGARD  R  654 
ISBN  92  835  1247  2 

N7 7  32092*  » 

NO  REPORT  NUMBER 

N77  32093*  0 

NO  REPORT  NUMBER 

N77  32094*  0 

NO  REPORT  NUMBER 

N77  32096  # 

NO  REPORT  NUMBER 

N77  32096*  | 

NO  REPORT  NUMBER 

N7 7  32097  « 

NO  REPORT  NUMBER 

N7 7  32098  f 

NO  REPORT  NUMBER 

N7  7  32099  | 

NO  REPORT  NUMBER 

N77  32100*  * 

NO  REPORT  NUMBER 

*7732165  | 

AD  A045240 
AGARD  LS  90 
ISBN  92  835  1248  0 

N77  32166  | 

NO  REPORT  NUMBER 

N7732167  # 

NO  REPORT  NUMBER 

N77  32168  0 

NO  REPORT  NUMBER 

N7732169  | 

NO  REPORT  NUMBER 

*77  32170  0 

NO  REPORT  NUMBER 

N77  32171  0 

NO  REPORT  NUMBER 

N77  32177  f 

AO  A045239 
AGARD  AR  106 

N77  32377  | 

AO  A044800 
AGARD  CP  208 
ISBN  92  835  0196  9 

N77  32378  | 

NO  REPORT  NUMBER 

*77  32379  0 

NO  REPORT  NUMBER 

N77  32380  | 

NO  REPORT  NUMBER 

N77  32381  | 

NO  REPORT  NUMBER 

N77  32382*  0 

NO  REPORT  NUMBER 

N77  32383  | 

NO  REPORT  NUMBER 

*77  32384  | 

NO  REPORT  NUMBER 

*77  32385  0 

NO  REPORT  NUMBER 

N77  32366  # 

NO  REPORT  NUMBER 

*77  32387  f 

NO  REPORT  NUMBER 

N77  32388  # 

NO  REPORT  NUMBER 

N77  32389  # 

NO  REPORT  NUMBER 

*77  32390  § 

NO  REPORT  NUMBER 

N77  32391  « 

NO  REPORT  NUMBER 

*77  33181  # 

AD  A045678 
AGARD  CP  216 
ISBN  92  835  019B  5 

N77  33182  # 

NO  REPORT  NUMBER 

N77  33183  | 

NO  REPORT  NUMBER 

*7733184  | 

NO  REPORT  NUMBER 

*77  33185  # 

NO  REPORT  NUMBER 

N77  33188  | 

NO  REPORT  NUMBER 

*77  33187  # 

NO  REPORT  NUMBER 

*77  33188  | 

NO  REPORT  NUMBER 

*77  33109  # 

NO  REPORT  NUMBER 

N77  33 ’ 90  0 

NO  REPORT  NUMBER 

N77  33191  | 

NO  REPORT  NUMBER 

*77  33192  | 

NO  REPORT  NUMBER 

N77  33193  f 

NO  REPORT  NUMBER 

*77  33194  0 

NO  REPORT  NUMBER 

*77  33196  0 

NO  REPORT  NUMBER 

N77  33198  | 

NO  REPORT  NUMBER 

N77  33197  # 

NO  REPORT  NUMBER 

N77  33198  0 

NO  REPORT  NUMBER 

N77  33199  | 

NO  REPORT  NUMBER 

N77  33206  # 

AO  A045242 
AGARO  CP  228 
ISBN  92  835  0200  00 

N77  33209  f 

NO  REPORT  NUMBER 

N77  33210  | 

NO  REPORT  NUMBER 

N77  332”  0 

NO  REPORT  NUMBER 

N77  33212  | 

NO  REPORT  NUMBER 

N7733213  # 

NO  REPORT  NUMBER 

N77  332U  # 

NO  REPORT  NUMBEH 

N77  33215  0 

NO  REPORT  NUMBER 

N77  33220  f 

AO  A045376 

p0012 

pOO’  2 
pOO’2 
P0013 
p00’3 
pOOl  3 
pOOl  3 
P0013 
pOO’  3 
p00’3 
pOOBO 


*78  10006*  f 
*78  10007*  | 
*76  10006  | 
*78  10006  | 
*76  10010*  | 
*78  10011*  I 
*7B  10012*  0 
*76  10013  | 
*76  10014*  f 
*76  10015*  | 
*76  11063  # 


pOOBO  *7B  110B4 
pOOBO  *78  1 1065 
oOOBO  *78  11066 


AGARD  AG  223 
AGAROOGRAPH  223 
(SB*  62  835  1245  6 
AO  A0A4612 
AGARO  AR  106 
AO  A 04 50 10 
AGARO  AG  229 
AO  A 04 99 7 5 
AGARD  AG  226 
ISBN  82  835  1253  7 
AIAA  PAPER  75  254 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
ICAS  PAPER  70  23 
A l AA  PAPER  73  1034 
*0  REPORT  NUMBER 
AIAA  PAPER  74-160 
ICA8  PAPER  74  2t 
AO  A047J70 
AGARO  CP  214 
ISBN  B2  635  0199  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 


pOOBO 

pOOBO 

pOOBI 

pOOBI 

pOOBI 

pOOBI 

pOOBI 

pOOBI 

p0081 

p0082 

p0082 

p0082 

pOOB2 

p00S2 

p0082 

p0082 

p0082 

p0083 

P0193 


N7B  1 1087 
N  78  ”088 
N78  1 1089 
N78  1 1090 
N78  1 1091 
N 78  ”092 
N78  1 1093 
*78  ”094 
N7B  1 1095 
N78  1 1096 
N78  1 1097 
N7B  1 1098* 
N78  ”099 
N78  ”  100 
N78  1 1 101 
N78  1 1 102 
N7B  1 1 103 
N78  1 1 104 
N7B  ”391  i 


p0193  N78  ”392 
p0l93  N78  ”393 
P0193  N78  1  1394 
P0193  N78  1 1395 
p0193  N78  1 1396 
p0193  N78  ”397 
P0278  N78  ”873 


p0278 
£>02  78 
p0278 
p02  70 
P0278 
p0278 
p02  79 
p02  79 
p0279 
p02  79 
p0279 
p0279 
p02  79 

p0280 

p0280 

£>0083 


N78  1 1874 
N78  ”875 
”876 
”877 
”878 
”679 
1 1880 
”881 
”882 
”883 


p0194  N78 
£>0046  N78 
p0207  N78 
p02B0  N78 
pOOB3  N78 


”884 
”885 
1 1886 
”887 
”888 
12086* 


12426  0 
13032  # 
13491  0 
13956  0 
14048  0 


P0083  N78  14052  0 


£>0187  N78  14316  0 


P0187 

P0187 

P01B7 

P0187 

P0187 

p0l87 

p0187 

P0188 

P0188 

P0188 

p0’88 

p0’88 

P0188 
pOl  88 
pOI  88 
p0’89 
pO’89 
p0189 
p0t89 
pO’89 
£>0189 
P0189 
pOIBO 
p0’90 
pOIBO 
pOIBO 
P0190 
pOIBO 
p0083 


N70  14317*  0 
N78  14318  | 
N78  14319  0 
N78  14320  0 
N78  14321  | 
N78  14322*  0 
N7014323  | 

14324 

14325 

14326 

14327 

14328 

14329 

14330 

14331 

14332 

14333 

14334 

14335 
N78  14336 
*78  14337 
N 78  14338 

14339 

14340 

14341 

14342 
14343*  0 
14344  0 
15054  0 


p0l30  N 78  15280  0 
P0133  *78  153”  | 
£>0235  *76  15868  | 

p0266  N76  15720  0 

P02S0  *70  1682  1  0 

P0250  *7%  16622  J 


*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  *UMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBEH 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A047593 
AGARO  IS  91 
ISBN  92  838  0203  5 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
AD  A 04602 6 
AGARD  CP  226 
ISBN  92  835  1254  5 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARO  CP  229 
NASA  TM  75217 
AGARD  R  668 
ISBN  92  835  1256  1 
AD  A048817 
AGARD  AG  230 
AD  A048079 
AGARO  AG  228 
AD  A049378 
AGARO  INOEX  74  76 
AO  A048081 
AGARD  AH  1  10 
ISBN  92  835  0207  8 
AD  A048080 
AGARO  AR  109 
ISSN  92  835  1263  4 
AO  A 048990 
AGARD  CP  224 
ISBN  92  835  0204  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A049376 
AGARD  AR  101  VOL  1 
ISBN  92  835  1259  6 
AO  A049380 
AGARO  R  659 
1SBN  92  836  1261  8 
AD  A049380 
AGARO R 661 
ISBN  92  835  1255  3 
AD  A056992 
AGARO- AG  213IENG) 
AGARDOGRAPH  2 1 3IENGI 
ISRN  92-835  1266-0 
AO  A049379 
AGARO  R  662 
ISBN  92  §36  1267  7 
AD  A049381 
AGARD  CR  217 
ISBN  92  835-0205  1 
HO  REPORT  HUMBER 


ACCESSION/ REPORT  NUMBER  INOEK 


3  *78  (0623  | 
3  N78  16624  § 
)  N?8  16625  | 
)  *78  16626  » 
)  *78  16627  | 
i  N  78  16628  f 
I  *78  16629  | 
*78  16630  | 
*7816631  | 
*78  16632  | 
*78  16801  4 


?71  *76  16802  # 
■7 1  *78  16803  # 
'71  *76  (0604  | 
71  *78  16806  | 
71  *76  16806  # 
?1  *78  16807*  | 
71  *76-10606  4 

71  *78  16809  4 

72  *76-106(0  4 
72  *76  (06(1  4 
72  *70-10012  | 
72  *78  168)3  4 
72  *78  16814  4 
72  *78-10816  # 

72  *78  16816  4 

73  *78  (08(7  | 
73  *78  16818  # 
73  *78  166  IS  4 
73  *78  16820  # 
'3  *78  16621  4 
13  *78  16622  4 
r3  *76  r6623  | 
r3  *78  16624  | 
’3  *76  16625  | 
'3  *78-18826  | 

4  *78  16627  # 

4  *78  16628  # 
’4  *78  16629  4 
4  *78-16830  | 

4  *78  1683 1  # 

4  *78-16832  # 

4  *78  16633  4 
4  *76-1663 4  | 

4  *78  16835  4 

5  *78  16836  4 
5  N 78  16837  | 

5  *76-10838  # 

5  *78  16839  # 

5  *78  (6640  4 
5  *78-18841  | 

5  *78  (6842  4 
5  *78  16843  | 

»  *78  16844  4 
J  *78-16845  | 

1  *78  16846  | 

J  *78  16847  | 

1  *78  16848  4 
1  *78  18849  # 

t  *78  16850  4 
I  *78  16851  4 
’  *76-17048  # 


P0062  *78  17049  4 

POO90  N78- 1 7074  | 
P0O98  *78  (7075  | 

P0099  *70  1 7076  # 

P0129  N78-17183  4 

D0235  *78  17650  § 

P0235  *78  17659  4 
p0235  *70  (  7660  # 
P0235  *78  17661  4 
P0235  *70-17862  0 
P0235  *78-17663  # 
P0062  *78  18040  | 

P0062  *78  (8047  | 
P0O82  *78  18048  # 
P0082  *70-10049  | 
p0082  *70  18060  # 
P0063  *76  18051  f 
POO03  *78  (0052  f 
P0190  *78  16374  4 


£>0003  *70  19126  | 


»  *78  19(27  | 
I  *70  19120  | 
I  *76-19129  # 
1  *78  19130  4 
I  *78-10131  | 
i  *76-19132  | 
*79-19133  | 
*78-19134  4 
*78  19135  | 
*78  19138  | 


NO  Rf  PORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER  ( 

AD  AOSO740  I 
AGARD  CP-219  [ 
ISBN  92  835  0206  X  I 
NO  REPORT  NUMBER  ( 
NO  REPORT  NUMCER  | 
NO  REPORT  NUMBER  ( 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  [ 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  ( 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  J 
NO  REPORT  NUMBER  ( 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I  ' 
NO  REPORT  NUMBER  I  I 
NO  REPORT  NUMBER  (  1 
NO  REPORT  NUMBER  I  I 
NO  REPORT  NUMBER  I  > 
NO  REPORT  NUMBER  I  I 
NO  REPORT  NUMBER  (  1 
NO  REPORT  NUMBER  |  « 
NO  REPORT  NUMBER  I  1 
NO  REPORT  NUMBER  j  f 
NO  REPORT  NUMBER  I  f 
NO  REPORT  NUMBER  I  c 
NO  REPORT  NUMBER  I  c 
NO  REPORT  NUMBER  I  0 
NO  REPORT  NUMBER  I  P 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I  P 
NO  REPORT  NUMBER  I  P 
NO  REPORT  NUMBER  |  P 
NO  REPORT  NUMBER  I  P1 
NO  REPORT  NUMBER  I  ? 
NO  REPORT  NUMBER  I  P 
NO  REPORT  NUMBER  |  P 
NO  REPORT  NUMBER  I  P' 
NO  REPORT  NUMBER  I  # 
NO  REPORT  NUMBER  I  P< 
AD  A050281  I  P( 
AGARD  R  664  I  P< 
ISBN  92  835  1289  3  I  P( 
AD  A051588  I  P< 
AGARD  AR  114  I  PC 
ISBN  92  83$  1273  1  [  Pc 
AGARO  R  663  I  Pc 
lSBN-92  83$  1268  5  I  P° 

AO  AQ6Q760  |  Pc 
AGARO  AH- 1 13  (  P° 
ISBN  92  83$  (204  2  I  P° 
AD  A050280  I  P° 
AGARD-R-665  1  PO 
lSBN-92  83$  1270  7  |  pO 
AGARD  R  660  I  P° 
ISBN  92  835  0208  6  I  P° 
AD  A050339  I  P° 
AGARD  CP  218  I  P° 
NO  REPORT  NUMBER  I  P<> 
NO  REPORT  NUMBER  I  P01 
NO  REPORT  NUMBER  I  P<> 
NO  REPORT  NUMBER  I  P°< 
*0  REPORT  NUMBER  I  P<X 
AGARD  AG  231  f  P°< 
ISBN  92  63$  1271  5  I  P°< 
NO  REPORT  NUMBER  |  Pw 
NO  REPORT  NUMBER  I  P°< 

no  report  number  I  p^ 

NO  REPORT  NUMBER  I  poc 
AGARD  AR  92  I  P<* 
NO  REPORT  NUMBER  |  P°C 
AO  A049377  ] 
AGARD  AR  1(2  I 
AD  A051587  I  P°Q 
AGARD  AG  233  I  P°° 
ISBN  92  835  74  X  I  P°° 
AD  AOS  1589  I  d0° 
AGARO  CP  233  I  000 
ISBN  92  83$  1272  3  I  P°° 
NO  REPORT  NUMBER  I  P<» 
NO  REPORT  NUMBER  I  POO 
NO  REPORT  NUMBER  I  pOO 
*0  REPORT  NUMBER  I  d00 
NO  REPORT  NUMBER  I 
*0  REPORT  NUMBER  I 
*0  REPORT  NUMBER  I  p0a 
NO  REPORT  NUMBER  [  P°°: 
NO  REPORT  NUMBER  I  P 00  ■ 
NO  REPORT  NUMBER  I  pOO: 


4  N78  19137  # 
4  *78-19138  | 
4  *78  19139  | 
4  *78  19140  | 
•  *70  19141  | 

4  N?8  19142*  4 

5  *78-1 9143  | 
5  *78  19144* 4 
5  N70  19I45  4 
5  *78  19146  4 
l  *78  19147  # 
J  *79  19148  4 

>  *78  19149  4 

>  N7B  19150  4 

>  N78-19151  4 
I  *70  19587  | 


ft  N7B  19666  4 
ft  N78  19589  § 
ft  N 78  19590  4 
ft  *78  19591  4 
ft  N78  19592  4 
ft  N76  19593  4 
ft  *78  19594*  | 
ft  *78  19595  4 
ft  *78  19596  4 
I  *78  19597  § 
)  *78  21071  4 


0  N78  21072  | 
O  *70  21073  4 
0  *78  21074  f 
0  *78  21075  4 
0  *78  21076  | 
0  N78  21077  f 
1  *7821078  | 
1  *78  21079  4 
1  N78-2  1 080  # 
1  *78-21061  4 
1  N7B-21082  # 
1  *78  21083  4 

1  *78  21064  | 

2  *78  21085  4 
l  *78  21066  # 
i  *78  21087  4 
i  N78  21080  | 

•  N7821089  # 

■  *78-21090  4 
!  *70  21091  # 

I  *78-21118  | 


63  N78  21119  0 

63  *78  21120  # 
84  *78-21121  | 
84  N7B-2 1122*# 
B4  *70-21123  | 

64  *78-21124  0 
84  N78-2112S  4 
B4  *78-21126  # 
84  *78-21127  4 
B4  *78-21128  0 
84  *78-21129  0 
95  *78-21130  4 
J5  *78-21 131  | 
JS  *78-21132  4 
16  *78-21133  | 
IS  *78  21134  | 
IS  *78-2 1135  0 
IS  N78-2  1  136  4 

15  *78-21137  | 

16  *70-21138  | 
16  *78  21139  | 
16  *78-21140  4 
6  *78-21141  | 
8  N78-21142  # 

6  *78  21143  4 
6  *78-21144  # 

6  *78-21 145  | 

7  *78-21146  # 

7  *78-21(47*  | 

7  *78-21148  # 

7  *78-21149  | 

7  N78-21 150  # 

7  N78-21151  # 

7  N78-21 152  | 
ft  *78-2(153  | 
ft  *78-21154  | 

I  *78-2(155  | 
ft  *78-21156  4 
I  *78  21157  # 

I  *78  21158  f 

I  *78-22033  | 


6  *78  22034  | 

6  *78-22035*  4 
ft  N78-22036*  | 
ft  *78-22037  0 
ft  *70-22038  # 

7  *70-22039  # 
7  *78  22040  # 
7  *78  22041  4 
f  N7B  22043  # 
7  *78-22043  # 

7  *78-22044  | 

'  *78  22045  4 
7  *78  22046  4 

I  *78  22047  | 

I  N78  22048  f 


NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NU M8CR 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER  I 
AD  AOS  1272  , 
AGARD  LS  88 
ISBN  B2  835  0202  7 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER  j 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  J 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER  I 
AD  A052B62  | 
AGARD  CP  220  ] 
ISBN  92  B35  0211  6  I 
*0  REPORT  NUMBER  1 
NO  REPORT  NUMBER  I 
*0  REPORT  NUMBER  | 
NO  REPORT  NUMBER  I 
*0  REPORT  NUMBER  I 
NO  REPORT  NUMBER  J 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
*0  REPORT  NUMBER  I 
NO  REPORT  NUMBER  ] 
NO  REPORT  NUMBER  I 
*0  REPORT  NUMBER  | 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  J 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
no  report  number  I 
AD  A052845  J 
AGARD  CP  229  |  ' 
ISBN  92  835  0209  4  J  1 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER  J 
NO  REPORT  NUMBER  1  ‘ 
NO  REPORT  NUMBER  J  ' 
NO  REPORT  NUMBER  I  * 
NO  REPORT  NUMBER  J  1 
NO  REPORT  NUMBER  |  C 
NO  REPORT  NUMBER  J  ‘ 
NO  REPORT  NUMBER  I  ‘ 
NO  REPORT  NUMBER  |  f 
NO  REPORT  NUMBER  I  C 
NO  REPORT  NUMBER  I  C 
NO  REPORT  NUMBER  |  P 
NO  REPORT  NUMBER  I  P 
NO  REPORT  NUMBER  |  P 
NO  REPORT  NUMBER  I  P 
NO  REPORT  NUMBER  |  P 
NO  REPORT  NUMBER  I  P 
NO  REPORT  NUMBER  I  P 
*0  REPORT  NUMBER  I  £ 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I  2 
*0  REPORT  NUMBER  I  2 
*0  REPORT  NUMBER  |  2 
*0  REPORT  NUMBER  1  2 
NO  REPORT  NUMBER  |  2 
NO  REPORT  NUMBER  I  * 
NO  REPORT  NUMBER  | 

NO  REPORT  NUMBER  J  . 
*0  REPORT  NUMBER  | 

NO  REPORT  NUMBER  J  £ 
NO  REPORT  NUMBER  1  5 
NO  REPORT  NUMBER  I  % 
NO  REPORT  NUMBER  I  ^ 
*0  REPORT  NUMBER  I 
NO  REPORT  NUMBER  |  ^ 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  ) 

NO  REPORT  NUMBER  kk 
NO  REPORT  NUMBER  | 

AD  A054028  I 
AGARD  CP-227  |  kk 
ISBN  92  835  0212-4  I  PI 
NO  REPORT  NUMBER  I  ^ 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I  2C 
NO  REPORT  NUMBER  I  ££ 
*0  REPORT  NUMBER  I  ^ 
NO  REPORT  NUMBER  I 
*0  REPORT  NUMBER  I  pOC 
NO  REPORT  NUMBER  I  pOC 
NO  REPORT  NUMBER  |  (** 
NO  REPORT  NUMBER  I 
NO  REPORT  NUMBER  I  ££ 
NO  REPORT  NUMBER  I  pQC 
*0  REPORT  NUMBER  |  pOC 


P003B  N78  22049  0 
p0038  N78  22050  4 
P0038  N7B  22051  § 
p003B  N78  22052  | 
P003B  N78  22053  § 
pOO 38  N7B  22054  f 
p0038  N78  22055*  § 
p0039  N78  22056  § 
pOO30  N7B  22057*  0 
pO039  N78  22058  0 
pO 039  N78  22059  0 
p0039  N7B  22060  0 
pO 039  N70  22061  f 
pO039  N7B  22062  § 
pOQ40  N7B  22063  f 
p0040  N7B  22064  | 
p004 0  N78  22065  0 
p0040  *78  22006  § 
pOO* 0  N78  22067  0 
p0065  N7B  22093  f 

pOOBB  N78  22M1  § 
p0280  N7B  22957  0 


3  N7B  2295B  « 
0  N78  22959  § 
3  N78  22960  # 
3  N70  22961  f 
)  N70  22962  0 
I  N78  22963  § 
N70  22964  # 

I  22965  0 
N7„  22966  0 
N70  23318  4 


1  N78  23319  0 

1  N70  23320  | 

2  N70  23321  0 
2  N70  23322  # 
7  N78  23323  0 
2  *78  23324  § 
2  *78  23325  0 
i  *78  23326  0 
i  *70  23327  0 
!  *78  23328  | 

!  *78  23329  | 

!  *78  23330  » 

I  *78  26049  0 


4  N 78  26050  f 
4  N78  20051  0 
4  *78  26052  0 
*  *78  26053  0 
4  *  70  20054  0 
4  *78  20055  | 

4  *78  26056  0 

5  *78  26057  # 
5  *78  26058  0 
5  N78  26059  0 
5  *78  20060  0 
5  *78  20001  0 
5  *78  26062  0 
5  N7B  26063*  # 
ft  *78  26004*  0 
ft  *78  26065  0 
ft  N78  26006*  | 
ft  *78  20007  | 

5  N 78  20008  0 
I  *78  26009  | 

I  *78  26070  0 
»  N78-2807 1*  0 
r  *78  20072  0 
*78  28073  0 
'  *78  26074  0 


pOOl  7  *78  26075  | 
p00l7  *78-26076  0 
V>0017  N78  26077  0 
pOOlB  *78  20078  | 
pOOte  *78-26079*  0 
pOOie  *78  26080  f 
p0018  *78-26081  0 
pOOlB  *78  26082  0 
p0018  N78  28083  0 
P0O18  *78  26084  f 
pOOlB  N 78  26085  0 
p0019  N76-26086  0 
p0019  N78  26087  0 
p0019  N78  26088  0 
p0019  N78  26089  f 
p0019  N78-28090  0 
p0019  N78  26091  | 
P0019  N78  26092  0 
p0020  N7 8  26093  | 

|  p0020  N  78  26094  0 
p0040  *78  20116  0 

p0040  *78-261 18  | 
P0040  N78  26117  | 
P0040  *>8-26118  0 
P0052  *78  26124  f 

pOOS3  *78  26125  0 
P0053  N  78  26 126  0 
P0053  *78  20127  f 
P0053  *78  26128  0 


*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A054 1 58 
AGARD  AR  119 
ISBN  92  B35  1275  8 
AO  A051233 
AGARD  AG  220 
AD  AOS2661 
AGARO  IS  92 
ISBN  92  835  1276  6 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  report  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUM8ER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A054205 
AGARD  I.S  93 
ISBN  92  835  1280  4 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  AOS 7 1  77 
AGARD  CP  240 
ISBN  92  835  U78  2 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A056193 
AGARD  CP  242 
ISBN  92  835  1282  0 

NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD-AR  108 
ISBN  92  835  1279  0 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A050762 
AGARD  LS  95 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  report  NUMBER 
NO  REPORT  NUMBER 

l  127 


ACCESSION/ REPORT  NUMBER  INDEX 


{,0063 

N78  26129 

0 

pOOS3 

N78  26130 

0 

p0053 

N78  26131 

0 

p0053 

N78  26132 

0 

pQ'95 

N78  26460 

0 

pOI  95 

N  78  26461 

0 

pOI  95 

N78  26462 

0 

pOI  96 

N78  26463 

0 

P0195 

N 78  26464 

0 

pO'95 

N 78  26465 

0 

p0 1 95 

N78  26466 

0 

P0195 

N  78  2646  7 

0 

pO'  96 

N78  26468 

0 

pOI  96 

N78  26469 

0 

pOI  96 

N?8  26470 

0 

P0196 

N78  26471 

0 

pOI  96 

N78  26472 

0 

pOI  96 

N78  26473 

0 

P0196 

N78  26474 

0 

pO>96 

N78  26475 

0 

P0I96 

N78  26476 

0 

p0197 

N78  26477 

0 

p0197 

N78  26478 

0 

e0197 

N 78  26479 

0 

P0197 

N78  26480 

0 

P0053 

N7B  27109 

0 

pooaa 

N78  27135 

0 

P0190 

N78  27382 

0 

p0066 

N78  28088 

0 

p0066 

N78  28089 

0 

p0066 

N 78  28090 

0 

P0066 

N78  28091 

0 

p0'91 

N78  28397 

0 

.0191 

N78  28398 

0 

P0l9 1 

N76  2B399 

0 

pOl9 1 

N78  28400 

0 

pOi  9 1 

N78  28401 

0 

pOl9 1 

N7B  28402* 

0 

P0191 

N78  28403* 

0 

P0191 

N78  28404 

0 

p0l91 

N78  28405* 

0 

P0192 

N78  28406 

0 

pOl92 

N78  28407 

0 

P0192 

N78  28408 

0 

p0192 

N78  28409* 

0 

P0192 

N78  28410* 

0 

p0235 

N78  28793 

0 

p0236 

N78  28794 

0 

p0236 

N7B  28795 

0 

P0236 

N78  28796 

0 

P0236 

N7B  28797 

0 

p0236 

N78  28798 

0 

p0236 

N78  28799 

0 

p0236 

N78  28800 

0 

P0236 

N78  28801 

0 

P0236 

N 78  28802 

0 

p0236 

N78  28803 

0 

P0236 

N 78  2 8804 

0 

P0236 

N76  28805 

0 

P0066 

N78  30099 

0 

P0066 

N78  30100 

0 

p0066 

N78  30101 

0 

p0066 

N78  30102 

0 

P0066 

N78  30103 

0 

p0066 

N78  30104 

0 

p0066 

N78  30105 

0 

P0067 

N78  30106 

0 

P0067 

N70  30107 

0 

P0067 

N78  30108 

0 

P0067 

N78  30109 

0 

P0067 

N78  301 10 

0 

P0067 

N78  301 11 

0 

p0067 

N78  30112 

0 

p0067 

N78  301 13 

0 

P0067 

N78  301 14 

0 

pOOOB 

N78  301 15 

0 

pOOflB 

N78  301 16 

0 

p0068 

N78  301 17 

0 

p0068 

N78-301 18 

0 

p0099 

N7B  31 126 

0 

P0099 

N70  31127 

0 

p0099 

N78  31128* 

0 

P0133 

N78  31279 

0 

P0133 

N78  31280 

0 

P0133 

N78  31281 

0 

P0133 

N78  31282 

0 

P0133 

N78  31283 

0 

pOi  33 

N78  312B4 

0 

P0134 

N7B  3J285 

0 

P0134 

N78  31286 

0 

D0 134 

N78  31287 

0 

D0 134 

N7B  31288 

0 

D0 134 

N78  31289 

0 

pOi  34 

N78  31290 

0 

0O134 

N78  31291* 

0 

pOt  34 

N78  31292 

I 

1128 

NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBE  R 
AO  A054206 
AGARD  CP  1 34 
ISBN  92  835  0213  2 
NO  REPORT  NUMBER 
NO  REPOR’  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A055771 
AGARD  AR  1  IS 
AO  A0S52H 
AGARO  AR  1  16 
AD  A058749 
A  If  A  R  0  AR  122 
ISBN  92  835  1283  9 
AD  A057124 
AGARD  R  667 
ISBN  92  835  1286  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  IS  94 
ISBN  92  835  0210  8 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUM8ER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A057126 
AGARO  R  666 
ISBN  92  335  1287  1 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUM8ER 
NO  REPORT  NUM8ER 
NO  REPORT  NUMBER 
AO  A057703 
AGARO  CP  241 
ISBN  92  835-0215  9 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A05B679 
AGARD  R  668 
ISBN  92  835  1290  1 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARO  CP  230 
ISBN-92  835-0216  7 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 


p0135  N78  31293  f 
p0 135  N78  31294  f 
pOI 35  N78  31295  * 
p0135  N7B  31296  | 
pOI 35  N78  31297  | 
pO 1 35  N78  31298  » 
pOI 35  N78  31299  | 
dO 1 36  N78  31300  § 
pOI 38  N78  31301  « 
pO 1 36  N78  31302  # 
pO 1 36  N78  31303  * 
pO!36  N78  31304  | 
pO 1 36  N78  31305  # 
(>0136  N78  31306  | 
pO 1 36  N78  31307  # 
p0137  N78  31308  § 
p0137  N7B  31309  # 
pO 1 37  N78  31310  # 
pO!37  N7B  31311  | 
p0137  N78  31312  * 
p013?  N78  31313*  § 
pO 137  N78  31314  f 
P0137  N78  31315  # 
p0138  N78  31316  § 
pOI 38  N78  31317  # 
pOl38  N78  31310  # 
pOI 38  N78  31319  | 
pO 1 92  N78  31401  § 


p022  1  N78  31661  § 


P0251  N7831745  § 


p025 1  N78  31746  | 
P0252  N78  31747  * 
p0252  N78  31748  # 
p0252  N78  31749  | 
p0252  N78  31750  § 
P0252  N78  31751  0 
p0252  N78  31752  | 
p0252  N78  31753  § 
p0252  N78  31754  0 
p0253  N78  31755  0 
p0253  N78  31756  # 
p0253  N78  31757  # 
P0253  N78  31758  # 
p004 1  N78  32074  0 


p0O88  N78  32104  § 


p0089  N78  32105  0 
p0020  N79  10002  # 


p0020  N79- 10003  § 
o0020  N79- 10004  # 
p0020  N79  10005  # 
P0020  N79  10006  § 
P0020  N79  10007  § 
P0020  N79  10008  § 
p002 1  N79- 10009  | 
P002 1  N79  10010  0 
P0021  N79  10011  0 
p002 1  N79  10012  # 
p002 1  N79  10013  0 
p002 1  N79  10014  § 
p0021  N79  10015  0 
p0162  N79  10299  0 


p0163  N79  10300  0 
p0163  N79- 10301  0 
p0163  N79-10302  # 
p0163  N79- 10303  0 
p0163  N 79  10304  § 
p0163  N79  10305  # 
P0163  N  79  10306  # 
P0163  N  79- 10307  § 
p0164  N79  10308  0 
p0164  N79  10309  0 
p0164  N79  10310  0 
p0164  N79-10311  0 
p0164  N79  10312  0 
P0164  N79  10313  § 
p0164  N79-10314  f 
pO?65  N79  10315  # 
p0165  N79  10316  # 
p016o  N79  10317  0 
pO 165  N79-10318  0 
p0165  N79  10319  # 
p0185  N79  1032C  0 
p0165  N79  10321  0 
p0165  N79  10322  0 
pOI 86  N79  10323  # 
pOI 66  N79-10324  0 
p0166  N79  10325  f 
p0166  N79- 10326  f 
p0166  N79  10327  0 
pO  168  N79- 10320  # 
p0166  N79  10329  0 
p0166  N79  10330  0 
p0167  N79-10331  0 
p0167  N79  10332  # 
pO107  N79  10333  f 
p0207  N79  10477  | 


NO  REPORT  NUMBER 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBEH 
NO  HEPORT  NUMBEP 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A057B34 
AGARD  AG  236 
ISBN  92  835  1288  X 
AD  A059366 
AGARD  AG  232 
ISBN  92  835  1284  7 
AD  A057835 
AGARD  CP  216 
ISBN  92  835  1285  5 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A059899 
AGARD  AR  125 
ISBN  92  835  1296  0 
AD  A057836 
AGARD  AR  123 
ISBN  92  835  1289  8 
AGARD  AR  124 
ISBN  92  835  1295  2 
AO  A059452 
AGARO  CP  236 
ISBN  92  835  0217  5 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A080472 
AGARD  CP  244 
ISBN  92  835  0219  1 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A0S9900 
AGARD  CP  243 


p0207  N/9  10470*  0 
00207  N79  10479*  0 
P0207  N79  10480*  0 
p0207  N79  10481  0 
p0208  N79  10482  0 
>,0208  N79  10483  # 
p0208  N79  10484  0 
p0208  N79  10485  0 
P0208  N79  10486  # 
{,0208  N79  10487  0 
p0208  N79  10488 
p0209  N79  10489  0 
p 0209  N79  10490  * 
p0209  N79  10491  0 

p0209  N79  10492  0 
p0209  N79  10493  0 
P0209  N79  10494*  0 
p0089  N79  11056  0 


p0089  N79  1 1057*  » 
{,0089  N  79  1  1058  0 
p0089  N79  1 1059  0 
{,0089  N79  1  1060  | 
1,0089  N79  11061  0 
P0089  N79  H062  # 
p0089  N79  11063  0 
P0090  N79  1 1064  # 
p0090  N79  1 1065  0 
pOO 90  N79  1 1066  0 
pOO 90  N79  1 1067  0 
p0090  N79  1  1068*  0 
pOO 90  N79  1 1069  # 
p0090  N79  1 1070*  # 
P0090  N79  11071  0 
p0091  N79  11072  0 
P0091  N79  11073  0 
p0237  N79  11692  | 


P0237  N79  1 1693  0 
p0237  N79  1 1694*  0 
p0237  N79  11695  0 
p0237  N79  11696  # 
P0237  N79  11697  0 
p0237  N79  11698  # 
P0237  N79  11699  0 
p0238  N79  11700  0 
P0238  N79  11701  0 
P0238  N79  11702  0 
P0238  N79  11703  0 
p0238  N79  1  1704  0 
P0238  N79  11705  0 


p0238  N79  11706  0 
P0239  N79  11707  0 
P0239  N79  11708  0 
P0239  N79  11709  0 
P0239  N79  11710  0 
P0239  N79  11711  0 
p0239  N79  11712  0 
p0239  N79  11713  0 
p0240  N79  11714  0 
p0240  N79  11715  0 
P0240  N79  11716  # 
p0240  N79-11717  0 
P0240  N79  11718  0 
p0240  N79  11719  0 
p0240  N79  1  1720  0 
P0241  N79  11721  0 
p024l  N79  11722  # 
p0241  N79  11723  0 
p024 1  N79  11724  0 
p0241  N79  11725  0 
p0241  N79  11726  0 
p0041  N79  12028  0 


p0068  N79  1208(  0 

p0277  N79  12947  0 


pOI 31  N79  13192  0 


pOI 31  N79  13193  0 
pOI  31  N79  13194  § 
pOI 31  N79  13195  0 
P0131  N79  13196*# 
p013i  N79  13197*  0 
p0131  N79  13198  # 
p0131  N79  13199  0 
pOI  32  N79  13200  # 
P0281  N79  13926  0 


p0281  N79  13927*  0 
p0281  N79  13928  0 
p0281  N79  13929  0 
p0088  N79  15036  0 


p0068  N79  15037  § 
p0068  N79  15038  0 
p0068  N 79  15039  | 
p0069  N 79  15040  # 
p0069  N79  '5041  f 
p0069  N79  15042  f 
p0069  N  79- 15043  0 


ISBN  92  835  0220  5 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBEH 
NO  REPORT  NUMBER 
AD  A 060293 
AGARD  CP  237 
ISBN  92  835  0218  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  HE  PORT  NUMBER 
NC  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A059898 
AGARD  CP  231 
ISBN  92  835  1293  6 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A059897 
AGARO  CP  232 
ISBN  92  835  0221  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBEP 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBtR 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A061474 
AGARO  AR  128 
ISBN  92  835  1300  2 
AGARD  AR  126 
ISBN  92  835  1299  5 
AO  A060625 
AGARD  R  669 
ISBN  92  835  1298  ? 
AD  A060477 
AGARD  CS  96 
ISBN  92  835  1297  9 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A069478 
AGARD  AG  235-VOL  1 
ISBN  92  835  1291  X 
NO  REPORT  NUMBF° 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A063794 
AGARO  AR  127 
ISBN  92  835  1302  9 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 


ACCESSION/ REPORT  NUMBER  INDEX 


p0099  *79  16061  # 


p0099  *79  16062  4 
pO099  N79  15063  # 
p0099  *79  16064*  « 
pOlOO  *79  16065  « 
pOlOO  N 79  16066  | 
pOlOO  * 79  15067  § 
[>0100  *79  15068  J 
pOlOO  * 79  16069  § 
pOlOO  *79  15070  4 
pOlOO  N79  16071  | 
pOlOO  N79  15072  # 
pOlOO  N79  15073  | 
pOIOI  N79  15074  # 
pOIOI  N79  15075*  § 
pOIOI  *79  15078  § 
pOIOI  N79  15077*  | 
pOIOI  N79  15078  f 
pOIOI  N79  15079  # 
pOIOI  *79  15080  | 
p0102  N79  15081  | 
p0102  N79  15082  f 
P0102  N79  15083  » 
p0»02  *79  15084*  | 
p0102  N79  15085  | 
P0102  N79  15086*  # 
P0102  N79  15087  | 
p0102  *79  15088  # 
p0l03  N  79  15089  # 
p0103  *79  15090  # 
p0103  1479-15091  4 
p0103  *79  15092  | 
p0103  *79  15093*# 
pOI  03  *79  15094  # 
p0103  *79  15095  | 
p0103  N79  15096  # 
p0104  N79  15097  # 
pO1 1 7  *79  15973  # 


pO1 17  *79  15974  # 
pO1 17  N79  15975  # 
pOI  17  *79  15976  * 
pO1 1 7  *79  15977*  # 
pO1 1 7  *79  15978  # 
pO1 18  N79  15979  # 
pO!l6  *79  15980  | 
pO1 18  N79  15981  # 
pOUB  N 79  15982  # 
pO1 18  N79- 15983*  # 
pOH8  N79  15984  # 
pO1 18  *79  15905  # 
pO1 18  *79  15986  # 
pOU8  *79  15987  # 
pO1 19  *79  15988  # 
pO1 19  N79  15989*  # 
pO1 19  N79  15990  # 
pO1 19  N79  16991  # 
P0119  N79  15992  # 
pOH9  *79  15993  # 
pO1 19  N79  15994  # 
pO1 19  *79-  15995  # 
pOI  20  *79  15996  # 
pOI  20  N79  15997  # 
p0120  N79  15998  # 
pOI  20  *79  15999*  fjf 
p0253  N79  16560  # 


p0253  N79  16561  # 
p0253  N79  16562  # 
p0253  N79  16563  # 
p0253  N79  18564  # 
p0253  N79  16565  # 
p0254  N79  18566  # 
P0254  N79- 16567  # 
p02  54  N7 9  16668  # 
p0091  *79 16840  » 


p0104  *79  16864  # 


p0104  N79  16865*  # 
p0104  N79  1886^  # 
p010*  N?9  16867  # 
pOI 04  N79  18868  ' 

p0104  *7916869  # 
p010«  N79  18870*  I 
pOlO*  N79-16871*  * 
p0104  *79  16872*# 
p0104  N79-16073  # 
p0105  N79  18874  # 
p0105  N79  18876  # 
p0105  N79  18876  # 
pOI  38  N79  18094  # 


pOI 38  N79  18095  # 
p0136  N79  18096  | 
p0139  *79  18097  | 
p0139  N79  18098  # 
p0139  N7 9  10099*  | 
p0139  N79  10100  # 
p0139  N79-101O1  # 
p0139  N79  18102  f 
pOI 39  *79  18103*# 
P0139  *7918104  # 


AD  A063851 
AGARO  CP  235 
ISBN  92  835  0223  X 
*LR  MP  <801 2  U 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A063850 
AGARO  CP  249 
ISBN  92  835  0222  1 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A062409 
AGARO  AR-1 18 
1S8N  92  835  1292  8 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A0B3BAB 
AGARD  AR  11 1 
ISBN  92-835  1258  8 
AO  A063793 
AGARO  AG  234 
ISBN  92  835  0225  6 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMRfR 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A063791 
AGARO  CP  23B  VOL  i 
AGARO  CP  23B  VOL  2 
ISBN  92  835  0224  8 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 


pO  '40  N79  18105 
l>0140  N79  18106 
l>OUO  N79  18107 
pQ140  N  79  18108 
pO 140  N79  18109 
P0I40  *79  181 10 
pOUO  N 79  18111 
pO 1 4 1  N79  18112 
p014 1  N79  18113 
p0141  N79  18H4 
p0141  N79  18H5 
p0141  N  79  1 8 1 '6 
p014 1  N79  181  »7 
pO 14 1  N79  181  <8 
pOU2  N79  181  19 
P0142  N79  18120 
pO 142  N79  18121 
p0142  N79  18122 
p0142  N79  18123* 
pOU2  N79  10124* 
pO 143  *79  18125 
pO<43  N79  18126* 
p0143  N79  18127 
p0143  N79  18128 
pOU3  N79  18129 
p0143  N79  16130 
p0143  N79  18131 
p0143  N79  18132 
p0144  *79  18133 
p0144  N79  18134 
p0144  *7918135 
p0144  *7918136 
p0144  *7918137 
P0144  *79  18130 
00144  N79  18139 
p01*4  *79  18140 
p0146  *79  18141 
p0145  *79  18142 
p0145  N79  18143 
p0145  *7910144 
p014S  *79  18145 
p0225  *79  19605 


p022S  *79  19606 
P022S  *7 9  1 9607 
p022S  *79  19608 
p0225  *79  19609 
p0225  *79  196*0 
p0226  *79  19611 
p0226  *79  19612 
p0226  *79  19613 
p0228  N79  196U 
P0226  *79  19615 
p0226  *79  19616 
p0226  *79  19617 
p0226  *79  19618 
p0227  *79  19819 
p0227  *79  19620 
p0227  *79  19621 
p0227  *79  19622 
P0227  *79  19623 
p0227  N 79  19624 
p0227  *79  19625 
p022B  *79  19626 
p0228  *79  19827 
p0228  N79  19628 
p0228  *79  19629 
p0228  *79  19630 
p0228  *79  19631 
P0228  *79  19832 
p0229  N79  19633 
p0229  N79  19634 
P0229  *79  19635 
p0229  *79-19636 
p0229  N79- 19637 
p0229  N79  19638 
p0229  *79  19639 
p0229  *79- 19640 
P0230  N79 -19641 
p0230  N79  19842 
p0230  *79  19643 
p0230  N79  19644 
p0230  *79  19645 
p0230  N  79  19646 
PO230  *79  19647 
p0230  N 79  19648 
p0231  N  79  19849 
p0231  N79  19860 
p023 1  *79  19661 
[>0231  *79  19652 
p023l  *79  19663 
p0231  *79  19664 
p0231  *79  19665 
r>0232  N  79  19656 
P0232  *79  19657 
P0232  *79  19666 
P0232  *79  19659 
p0232  N79  19660 
p0232  *79  19661 
P0232  *79  19662 
p0232  *79  19663 
P0233  *79  19664 
p0233  *79  '9666 
P0233  *79  19666 
p002 1  N/9  20009 


p002 1  N79  20010  # 
p0O22  *79  20011  # 
p0022  *79  2001?  # 
p0022  *79  20013  # 


NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  HEPOHT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
REPT  1978/6 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A065234 
AGARO  CP  255 
ISBN  92  835  0226-4 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUM8ER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER  , 
NO  REPORT  NUMBER  | 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A065928 
AGARO  CP  267 
ISBN  92  S36  1303  7 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 


p0022  *79  20014  | 
p0022  *79  20015  # 
pOO 2 2  N79  20016  # 
p0023  *79  20017  # 
p0023  N 79  20018  # 
p0023  N79  20019  # 
p0023  N79  20020  | 
p0023  N79  20021  | 
p0023  N79  -  '‘>2  | 
p0023  N79  .-oil  | 
p0024  N79  20024  | 
p0024  *79  20025  # 
p0024  *79  20026  # 
p0024  N79  20027  # 
pOO 2 4  N79  20028  § 
p0O4 1  *79  20087  | 


pO04 1  N79  20088  # 


p0091  N79  20127  # 


p009 1  *79  20128  # 
p009 1  *79  20129  # 
p009 1  N79  20130  # 
p009t  *79  20131  # 
p0091  *79  20132  # 
p0 1 05  N79  20137  # 


p0105  *79  20138  # 


p0 1 06 

*79  20 139 

1 

p0209 

N79  20409 

1 

p0209 

*79  20410 

I 

p02  10 

N79  20411 

1 

p02 10 

*79  204 1 2 

I 

p0210  *79  204 13 

1 

p02 10  *79  204 14 

1 

p0210  N79-20415 

1 

p02l0  *79  20416 

1 

p0210 

N79  20417 

I 

p02 1 1 

*79  204 18 

1 

p02 1 1 

*79  20419 

1 

p02  1 1 

N79  20420 

0 

p02 1 1 

*79  20421 

0 

p02 1 1 

N79  20422 

f 

p02 1 1 

N79  20423 

I 

P0241 

*79  20729 

1 

p0242 

N79  20730 

# 

p0242 

N79  20731 

0 

p0266 

N79  20760 

0 

p0266 

N79  20761 

0 

p0266 

N79  20762 

0 

p0266 

N79  20763 

0 

p0266 

N79  20764 

0 

p0267 

N79  20766 

0 

p0267 

N79  20766 

0 

p02B7 

N79  20767 

0 

pO20 1 

*79  20912 

0 

p0281 

*79  20913 

0 

p02B2 

N79  20914 

0 

p0282 

N79  20915 

0 

p0282 

*79  20916 

0 

p0282 

*79  209 17 

0 

p0282 

N79  20918 

0 

p0282 

N79  20919 

0 

p0282 

N79-20920 

0 

p0282 

*79  20921 

t 

p0282 

N79  20922 

I 

p0282 

*79  20923 

1 

p0282 

*79  20924 

1 

p0283 

N79  20925 

0 

p0283 

*79  20926 

0 

p02  1 1 

N79  21469 

0 

p0024 

*79  21996 

0 

p0024 

N79  21997 

0 

p0026 

N79  21998 

0 

p0025 

N79  21999 

0 

p0026 

*79  22000*  | 

p0026 

*79  22001 

0 

p0026 

N79  22002 

0 

p0026 

*79  22003 

0 

p0025 

*79  22004 

0 

pOO  2  5 

N79  22005 

0 

pOO 2 6  N79  22006*  f 

p0026  N79  22007 

pOO  2  6 

*79  22006 

|  p0026  *79  22009 

p0026  N79  22010 

pOO  2  6 

N79  22011 

p0028  *79  22012 

p0027 

N79  22013 

P0027 

*79  22014 

|  p0027 

*79  22015 

NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A 06 6804 
AGARO R 671 
ISBN  92  835  1308  1 

ADA067171  '< 

AGARO  AG  241  ] 

ISBN  92  836  1312  6 
AD  A065939 
AGARD  AG  237 
ISBN  92  836  1304  6 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A065927 
AGARO  R  672 
ISBN  92  835  1309  6 
AGARD  AG  180  VOL  9 
ISBN  92  836  1311  B 
AO  A 08 6444 
AGARO  AR  134 
ISBN  92  836  1308  8 
AO  A 066 806 
AGARO  IS  97 
ISBN  92  836  1294  4 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A 06 5 1 66 
AGARO  R  670 
ISBN  92  836  1305  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A086877 
AGARD  AR  131 
ISBN  92  835  1307  X 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A 06 54 3 7 
AGARO  CP  250 
ISBN  92  836  0229  9 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A066738 
AGARO  CP  2*6 
ISBN  92  835  0228  0 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD-MAN-10 
ISBN-92  835-2105  6 
ADA067323 
AGARD  CP-247 
ISBN-92  836-0230-2 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REP0R1  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 

1-129 


A  CCES  S/ON/  REPOR  T  NUMBER  INDEX 


p0027  N79  220 1 6  | 
p0027  N?9  22017  # 
(>0027  N79  22018*  § 
p0028  N79  22019*  | 
P0028  N79  22020  | 
P0028  N79  22021  | 
.  0028  N79  22022  # 
p0028  N79  22023*  # 
P0028  N79  22024  f 
P0029  N79  22025  * 
p0029  N79  22028*  | 
p0029  N79  22027  | 
P0029  N79  22028  0 
p0029  N79  22029  # 
p0029  N?9  22030  # 
p0029  N79  22031  0 

p0030  N79  22032  # 
p0030  N 79  22033  0 
p0030  N79  22034  # 
p004 1  N79  23050  0 

P0041  N79  23051  0 
p004 1  N79  23052  0 
p004 1  N79  23053  § 
p004 1  N79  23054  # 
P0042  N79  23055  # 
p0042  N79  23056  # 
P0O42  N79  23057  0 
p0042  N79  23058  # 
p0042  N 79  23059  0 
p00€9  N?9  23074  | 


p0069  N79  23075  0 
p0069  N79  23076  0 
p0069  N79  23077  f 
p0069  N79  23078  0 
P0070  N79  23079  0 
p0145  N79  23236  0 


p0145  N79  23237  0 
p0146  N79  23238  0 
pOl 46  N79  23239  # 
p0146  N79  23240  0 
P0146  N79  23241  0 
P0146  N79  23242  0 
p0146  N79  23243  # 
p0146  N79  23244  0 
p0146  N79  23245  0 
p0147  N79  23246  0 
p0147  N79  23247  0 
pOU7  N79  23248  0 
pOl 47  N79  23249  0 
P0l47  N79  23250  0 
P0147  N79  23251  0 
p0147  N79  23252  # 
pOl 48  N79  23253  0 
p0148  N79-23254  0 
p0148  N79  23255  0 
P0148  N79  23264  # 


P0148  N79  23265  0 
P0148  N79  23266  0 
P0148  N79- 23267  # 
P0148  N79  23268  0 
pOU8  N79  23269  0 
p0148  N79  23270  # 
pOU9  N79  23271  0 
p0149  N79  23272  • 
P0149  N79  23273  0 
P0149  N79  23274  0 
P0149  N/9  23276  # 
P0149  N79  23276  0 
p0149  N79  23277  » 
p0149  N79  23278  0 
P0149  N79  23279  0 
p0!50  N79  23280  » 
p0150  N79  23281  0 
pOl  50  N79  23282  0 
p0150  N79  23283  0 
p0150  N79  23284  0 
d0150  N79  23285*  0 
p0150  N79  23286  | 
P015l  N79  23287  0 
p015«  N79  23288  0 
p015l  N79  23289  0 
d0151  N79  23290  0 
P0151  N79  23291  0 
P0151  N79  23292  0 
P0151  N79  23293  0 
p015 1  N79  23294  0 
P0152  N79  23295  0 
pOl  52  N79  23298  0 
P0152  N79  23297  0 
P0152  N79  23298  # 
00152  N79  23299  0 
P0152  *79  23300  0 
D0152  N79  23301  0 
pOt  52  *79  23302  # 
pOl  53  *79  23303  0 
P0153  *79  23304  f 
p0153  *79  23305  | 
p0153  *79  23308  # 
p0153  *79  23307  * 
p0153  *79  23308  » 
p0153  *79  23309  # 
P0211  *79  23449  # 


p02 1 1  *79  23450  # 

I  130 


*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A068808 
AGARO  LS  98 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A067208 
AGARD  R  674 
tSB*  92  835  0232  9 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A068980 
AGARO  CP  256 
SBN  92  835  0227  2 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD-A06901 5 
AGARO  CP-245 
ISBN  92  835  0231  0 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  I'EPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUM8ER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A068806 
AGARD  IS  102 
ISBN  92  835  13134 
NO  REPORT  NUMBER 


p02 1 2 

N 79  2345 1 

0 

p02 12 

N79  23452 

0 

p02  1 2 

N79  23453 

0 

p02 1 2 

N 79  23464 

0 

P0212 

N79  23455 

# 

p02  1 2 

N79  23456 

0 

P0212 

N79  23457 

I 

P0212 

N79  23458 

0 

p0242 

N79  23661 

0 

p0063 

N79  23946 

0 

p0070 

N79  23957 

0 

p0105 

N79  23981 

I 

P0153 

N79  24202 

0 

P0073 

N79  24993 

0 

pO  105 

N79  25037 

1 

p0197 

N79  25407 

0 

p0197 

N 79  25408 

0 

p0197 

N 79  2  5409 

0 

P0197 

N79  25410 

0 

p0197 

N79  25411 

0 

p0196 

N79  2  5412 

0 

p0198 

N79  25413 

0 

P0198 

N79  25414 

0 

p019B 

N79  25415 

0 

p0 1 98 

N79  25416 

0 

P0198 

N79  25417 

0 

p0 198 

N79  25418 

0 

pO  199 

N79-25419 

0 

p0285 

N79  25977 

0 

P02B5 

N79  25978 

0 

P0285 

N79  25979 

0 

p0285 

N79  25980 

0 

p0285 

N79  25981 

0 

p0285 

N79  25982 

0 

p02B5 

N79  25983 

0 

p0285 

N79  25984 

0 

P0285 

N79  26985 

0 

p0286 

N79  25986 

0 

p02B6 

N79  25987 

0 

p0288 

N79  25988 

0 

P0286 

N79  25989 

0 

P0286 

N79  25990 

0 

p0286 

N79  25991 

0 

p0286 

N79  25992 

0 

p0286 

N79  25993 

0 

p0287 

N79  25994 

0 

p0287 

N79  25995 

0 

p0287 

N79  25996 

0 

p0287 

N79  25997 

0 

p0287 

N79  25996 

0 

p0287 

N79  25999 

0 

p0287 

N79  26000 

0 

P0287 

N79  26001 

0 

p0287 

N79  26002 

0 

P0287 

N  79  28003 

0 

p0287 

N 79  26004 

0 

p0288 

N 79  28005 

0 

p0288 

N79  26006 

0 

p0288 

N 79  26007 

0 

p0288 

N79  28008 

0 

p009 1 

N79  27148 

0 

P009 1 

N79  27149 

0 

p0092 

N79  27150 

0 

p0092 

N79  27151 

0 

p0092 

N79  27152 

0 

p0O92 

N79  27153 

0 

p0092 

N79  27154 

0 

p0O92 

N79  27155 

0 

p0093 

N79  27156 

0 

p0O93 

N79  27157 

0 

pO093 

N79-27158 

0 

p0093 

N79  27159 

# 

p0093 

N79  27160 

0 

p0093 

N79  27161 

0 

pO093 

N79-2  7  1 62* 

0 

p0093 

N79  27163 

0 

P0094 

N79  27164 

0 

p0094 

N79  27166 

0 

p0094 

N79  27166 

0 

p0094 

N79  27187 

0 

p0094 

N79  27168 

0 

p0094 

N79  27169 

0 

p0094 

N79  27170 

0 

p0094 

N79  27171 

0 

p0094 

N79-27172 

0 

p0095 

N79  27173 

0 

pC  iS 

N79  27174 

0 

p0095 

N79  27175 

0 

p0095 

N79  27176 

0 

p0095 

N79  27177 

0 

NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A068807 
AGARD  AG  2 1 1I€NG> 
ISBN  92  835  1301  0 
AD  A068482 
AGARD  AR  142 
ISBN  92  835  1319  3 
AD  A069959 
AGARD  AR  140 
ISBN  92  83f  1317  7 
AD  A069902 
AGARO  AR  137 
ISBN  92  835  1320  7 
AO  A069962 
AGARD  R  675 
ISBN  92  835  1316  0 
AD  A0699  7  2 
AGARD  AR  135 
ISBN  92  835  1310  X 
AD  A 06 996 1 
AGARD  AR  129 
ISBN  92  836  1316  9 
AD  A069973 
AGARD  LS  100 
ISBN  92  835  1321  5 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A069901 
AGARD  LS  103 
ISBN  92  635  0237  X 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A069974 
AGARO  CP  251 
ISBN  92  835  0233  7 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 

no  report  number 

NO  REPORT  '.'UMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
ADA070950 
AGARD  CP  248 
ISBN  92  835  0235  3 
NO  REPOHT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 


p0095  N79  27178  0 
pOOBB  N79  27179*  0 
P0095  N79  27180  # 
p0095  N79  27181*  0 
pOl22  N79  27226  # 


pOl2?  N79  27226  0 
pOl 22  N79  27227  0 
p0122  N79  27228  0 
p0 1 22  N79  27229  # 
pOl22  N79  27230  # 
pOl 22  N79  27231  # 
p0 1 67  N79  27385  0 


p0l6?  N79  27386  # 
P0167  N79  27367  # 
P0167  N79  27388  # 
P0167  N79  27389  # 
p0l68  N79  27390  0 
pOl 68  N79  27391  # 
p0168  N79  27392  # 
P0168  N79  27393  § 
p0096  N79  28181  0 


P0106  N79  30198  # 


p0l06  N 79  30199  # 
P0106  N79  30200  # 
pOlOG  N79  30201  f 
p0l06  N79  30202*  0 
pOl 06  N79  30203  # 
0OIO6  N79  30204  # 
p0 1 06  N79  30205  0 
p0t06  N79  30206  # 
p0 1 07  N79  30207  0 
P0107  N 79  30208  # 
p0T07  N79  30209  | 
p0l07  N79  30210  # 
p0107  N79  30211  0 
p0l07  N79  30212  0 
p0107  N 79  302 1 3  0 
p0107  N79  30214  # 
p0l08  N79  30215  0 
poioe  N79  30216  0 
pO  108  N 79  302 1 7  0 
pOlOB  N79  30218  0 


pOlOB  N79  30219*  0 
pOlOB  N79  30220  0 
pOlOB  N79  30221  0 
0OIO6  N79  30222  f 
pOlOB  N79  30223  § 
P0109  N79  30224  # 
p0109  N79  30225  0 
p0109  N79  30226  # 
p0 109  N79  30227  0 
p0109  N79  30228  0 
P0109  N79  30229  # 
p0109  N79  30230  # 
p0l09  N79  30231  | 
pOUO  N79  30232  # 
pOUO  N79  30233  I 
pOUO  N79  30234  0 
pOl  10  N79  30235  # 
pOUO  N79  30236  0 
pOUO  N79  30237  0 
pOUO  N79  30238  0 
pOl  10  N 79  30239  # 
pOin  N79  30240  # 
pOUl  N79  30241  | 
pOin  N79  30242  0 
pOUl  N79  30243*  0 
pOl 68  N 79  30454  0 


p0168  N79  30455  0 
P0168  N79  30456  0 
P0168  N79  30457  0 
p0169  N79  30458  0 
P0169  N79-30459  0 
p0169  N79  30460  0 
P0169  N79-30461  0 
P0169  N  79  30462  0 
P0169  N79  30463  0 
p0169  N79-30464  0 
pOl  70  N79  30465  # 
pOl 70  N79-30466  0 
p0170  N79-30467  # 
pOl  70  N79-30468  0 
p0170  N79-30469  0 
p0l70  N79-30470  0 
p0170  N79  30471  0 
pOl  70  N79-30472  0 
p017 1  N79-30473  § 
p0030  N79-31 136*  0 


P0042  N79  31159  f 

p0042  N79  3HBO  0 
P0042  N79  31161  f 
p0042  N79  3U62  § 
P0171  N79  31468  0 


pOl  71  N 79  31459  | 
pOl 7 1  N79  31460  0 


NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A071 129 
AGARO  LS  »01 
ISBN  92  836  1324  X 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A071 130 
AGARD  LS  99 
ISBN  92  836  1322  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A07 1 594 
AGARD  AR  133 
ISBN  92  835  1314  2 
AO  A071 131 
AGARD  CP  258 
ISBN  92  835  0238  8 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBEH 
NO  REPORT  NUM8ER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A07 1 709 
AGARD  CP  260 
ISBN  92  835  0239  6 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NLR  MP  78035  U 
NLR  MR  78029  U 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A073151 
AGARD  CP  252 
ISBN  92  835  0236  1 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  CP  242 
NASA  TM  75238 
REPT  20 
AGARO  AR  138 
ISBN  92  835  1323  1 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A073599 
AGARD  CP  239 
ISBN  92  835-0242  B 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 


ACCESSION/ REPORT  NUMBER  INDEX 


pOtn  *79  31461  I 
pOUl  *79  31462  # 
pOl7t  *79  3. ^oj  9 
p017l  *79  31464  f 
pOt  72  *79  31465  » 
pOI 72  *79  31466  | 
pOI 72  N79  31467  f 
P0172  *79  31468  # 
pO>  72  N79  31469  # 
pOI  72  *79  31470  J 
P0172  *79  31471  | 
p0172  *79  31472  J 
pOI 73  *79  31473  # 
pOI 73  N79  3U74  # 
P0173  *79  31475  # 
pOI  73  *79  31478  # 
P0173  N79  31477  | 
p0173  *79  31478  | 
pOI  73  *79  31479  # 
pOI  73  N79  31480  # 
pOI  73  *79  3U81  | 
pOI  74  *79  3U82  f 
p0174  *79  31483  f 
p0174  *79  31484  f 
pOI 74  *79  31485  # 
p0174  *79  3U86  | 
pOI  74  N 79-3 1487  f 
pOI  74  N79  31488  # 
p0174  *79  31489  J 
pOI  75  *79  31490  # 
p0175  *79  31491  J 
pOt  75  *79  31492  | 
pOI 75  *79  3t493  # 
p0175  *79  31494  f 
pOI  75  N79  31495  # 
pOI  75  *79  31496  # 
p0242  *79  31901  0 


P0242  *79  31902  J 
p0242  *79  31903  I 
p0242  *79  31904  « 
p0243  N79  31905  | 
p0243  *79  31906  # 
p0243  *79  31907  | 
p0243  *79-31908  0 
p0243  *79  31909  # 
p0243  N79  31910  I 
p0243  *79  31911  |jl 
p0243  *79  31912  # 
p0244  *79  31913  f 
p0244  *79-31914  # 
p0244  *79  31915  0 
p0244  *79  31916  # 
p0244  *79  31917  # 
p0244  *79  31918  0 
p0245  *79  31919  # 
p0245  *79  31920  # 
p0245  N79  31921  0 
p0245  *79  31922  # 
p0245  *79  31923  | 
p0245  *79  31924  | 
p0245  *79  31925  | 
p0246  *79  31926  | 
p0246  *79  31927  # 
p0246  *79  31928  # 
p0246  *79  31929  j|l 
p0246  *79  31930  | 
p0246  *79  31931  J 
p0254  *79-31941  | 


P0254  *79  31942  0 


p0254  *79  31943  f 
p0254  *79  31944  # 
p0264  *79  31945  f 
p02S4  *79  31946  # 
p0265  *79  31947  | 
p0255  N79  31949  J 
p0255  N79  31949  0 
p0255  *79  31950  0 
P0255  N79  31961  # 
p0255  N79-31952  | 
p0255  *79  31953  f 
pOUl  *79  33219  | 

P0130  N79  33304  f 

p02 1 3  N79  33494  | 

P0042  NBO  10147  # 


p0054  *80  10154  # 


P0064  *80  10155  J 
p0054  *80  10156  § 
p0064  *80  10157  # 
P0054  *80  10158  | 
P00B4  *00  10159  | 
P00S4  *80  10180  # 
P0064  N80  10161  f 
P0055  *60  10162  f 
P006S  *80  10183  # 
P0055  *90  10184  f 
p0055  *80  10185  | 
P0065  *80-10186  # 
P0065  *80  10167  | 
pOOS5  *80-10109  # 


NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD-A07381 1 
AGARD  CP  253 
ISBN  92  835  0240  X 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUM8ER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A073598 
AGARD  AG  244 
ISBN-92  835  1325  8 
A0-A073812 
AGARD  CP  254 
ISBN  92  835  0241  8 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARDAR- 136 
ISBN-92-835- 1329  0 
AGARD  AR- 141 
ISBN-92 -835- 1327  4 
AGARD  AR  130 
ISBN-92-836  1328  2 
AO -AO? 4692 
AGARD-AR-145 
ISBN  92  836-1334-7 
AO-A07S208 
AGARO  AG  245 
ISBN  92  836-1330-4 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 


p0065 

*80  10169 

# 

P0066 

*80  10170 

0 

pO065 

NBO  10171 

0 

p0056 

*80  10172 

0 

pooee 

NBO  10173 

1 

p0056 

*8010174 

0 

p0056 

NBO  10175 

0 

p0056 

*80  10176 

0 

p0056 

NBO  10177 

0 

P0066 

NBO  101 78 

0 

p0066 

*80  10 179 

I 

p0056 

NBO  10180 

0 

P0056 

N80  10181 

0 

p0057 

NBO  10182 

0 

pOOS7 

NBO  10163 

0 

p0067 

N80  10184 

0 

p0057 

NBO  10185 

0 

p0057 

NBO  10186 

1 

p0057 

N80  10187 

# 

p0057 

*80  10188 

0 

p005? 

*80-10189 

1 

p0067 

NBO  10190 

I 

pOOS7 

N80-10191 

1 

p0070 

NBO  10202 

0 

p0070 

NBO  10203 

1 

PQ120 

NBO  10238 

0 

pOI  24 

NBO  10280 

0 

p0124 

NBO  102B1 

0 

P0124 

*80  1 0282 

0 

P0124 

NBO  10283 

i 

P0124 

NBO  1 0284 

0 

P0124 

NBO  10285 

0 

pO  124 

*80  10286 

0 

P0125 

NBO  10287 

0 

P0125 

*80  10288 

0 

POJ25 

NBO  >0289 

0 

P012S 

NBO  10290 

0 

pOI  25 

NBO  10291 

0 

P0125 

*00- 10292 

0 

p0125 

NBO  10293 

0 

P0125 

NBO  10294 

0 

P0125 

NBO  10295 

0 

P0126 

NBO- 1 0290 

0 

P0126 

NBO  10297 

§ 

P0126 

NBO  10298 

0 

P0126 

NBO  10299 

0 

P0J26 

NBO- 10300 

0 

pOI  26 

NBO- 10301* 

0 

P0126 

N80  T0302 

0 

P0126 

NBO- 10303 

# 

p0127 

NBO  10304 

0 

pOt27 

NBO- 10305 

0 

P0127 

NBO  10306 

1 

P0127 

NBO  10307 

0 

P0127 

NBO- 1030B 

0 

P0127 

N80  10309 

0 

P0127 

NBO  10310 

0 

P0128 

NBO- 103 11 

0 

P0128 

NBO- 103 12 

0 

P0128 

N80- 10313 

0 

P0128 

NBO  10314 

0 

P0128 

NBO  10315 

0 

P0128 

N80  103)6 

0 

p0213 

NBO  10532 

0 

p02l9 

NBO- 10536 

0 

p0220 

NBO  1 0083 

0 

p02B3 

NBO- 10961 

0 

D0048 

NBO- 12079 

0 

poos  7 

NBO- 12062 

0 

P0120 

N0O-121O2 

I 

p0030 

NBO- 14017 

I 

p0030 

NBO- 14018*  1 

p0030 

NBO- 140)9 

p0030 

NBO- 14020 

p0030 

NBO- 14021 

p0031 

NBO- 14022 

p0031 

N80- 14023 

p0031 

NBO  14024 

p0031 

NBO- 14025 

# 

p0031 

NBO- 14026 

1 

p0031 

NBO- 14027 

p0031 

NBO- 14028 

p0032 

NBO- 14029 

p0032 

NBO- 14030 

p0032 

NBO- 14031 

p0032 

NBO- 14032 

p0032 

NBO- 14033 

p0032 

NBO- 14034 

P0032 

NBO- 14035 

pOO 32 

NBO- 14036 

p0033 

NBO- 14037 

p0033 

NBO- 14038 

p0033 

NBO- 14039* 

p0033 

NBO- 1*040 

p0033 

NBO- 14041 

NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AD  A075104 
AGARD  AR  166 
AD  A074613 
AGARO  AR  I55A 
ISBN-92  B35  1336  3 
AD  A075241 
AGARD  AR  144 
ISBN  92  835  1338  X 
AD  A075105 
AGARDAR  151 
AD  A076012 
AGARD  CP  259 
ISBN  92  836  0243  4 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AO  A010532 
AGARO  R  660 
1SBN  92  835  1335  5 
4D-A076831 
AGARD  AG  225 
ISBN  92  035  1318-5 
AGARO  AG  243 
ISBN-92  835  1328-6 
AGARD  AG  235  VOL  2 
AGARD  AR  132  VOl  I 
ISBN-92  836  0246-9 
AGARD  AR -147  VOL  1 
ISBN-92-836  1339-8 
AGARO  AG  242 
ISBN  92-036  2100-4 
AGARD  CP  272 
ISBN  92-836  0247-7 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
*0  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  RFPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 


pOO  3  3 

NBO 

14042 

p0033 

NBO 

14043 

p0233 

NBO 

14676 

P0233 

NBO 

14679 

p0233 

NBO 

14680 

p0233 

NBO 

14681 

p0233 

NBO 

14682* 

P0234 

NBO 

14663 

P0255 

NBO 

14  726 

P0256 

NBO 

14729 

P0266 

NBO 

14730 

P0256 

NBO 

14731 

P0256 

NBO 

14732 

p0256 

NBO 

>4733 

P0256 

NBO 

14734 

P0266 

NBO 

14735 

P0256 

NBO 

14736 

p0256 

NBO 

14737 

P0267 

NBO 

14738 

P0257 

NBO 

14739 

p0267 

NBO 

14740 

P0257 

NBO 

14741 

P02S7 

NBO 

14742 

P0257 

NBO 

14743 

P0267 

NBO 

14744 

p0257 

NBO 

14745 

p02S7 

NBO 

14740 

P0258 

NBO 

14747 

P0258 

NBO 

14748 

p0258 

NBO 

14749 

P0258 

NBO 

14750 

P0258 

NBO 

14761 

p0258 

NBO 

14752 

p0258 

NBO 

14753 

p0258 

NBO 

14754 

p0258 

NBO 

14755 

00256 

NBO 

14756 

00259 

NBO 

14757 

00259 

NBO 

14758 

P0268 

NBO 

14858 

p0268 

NBO 

14859 

p0268 

NBO 

14860 

p0268 

NBO 

1*861 

p0268 

N80 

14882 

p026B 

NBO 

14063* 

p0268 

NBO 

14864 

pO208 

NBO 

14865 

p0288 

NBO 

14866 

00269 

NBO 

14867 

p0269 

NBO 

14868* 

p0269 

NBO 

14869 

pO209 

N80 

14070* 

00269 

NBO 

14871 

p0269 

NBO 

14B72 

p0269 

NBO 

14873* 

p0269 

NBO 

1487* 

p0269 

NBO 

14875 

p02 70 

NBO 

1*876 

pom 

NBO 

15140 

pOUl 

NBO 

15141 

pOUl 

NBO 

15142 

pom 

NBO 

15143 

pO1 12 

NBO 

15144 

pOI  12 

NBO 

15145 

pO1 12 

NBO 

15146 

pO1 12 

NBO 

15147 

pO1 12 

NBO 

15140 

pOl  12 

NBO 

15149 

pO1 12 

NBO 

15160 

pOl  12 

NBO 

15151 

pOl  13 

NBO 

15152 

pOl  13 

NBO 

15153 

pO1 13 

NBO 

15154 

pOl  13 

NBO 

15156 

pOl  1 3 

NBO 

16156 

pO1 13 

NBO 

15157 

pO1 13 

NBO 

15158 

pOl  14 

NBO 

16159 

pOl  14 

NBO 

15160* 

pOl  14 

NBO 

15161 

pOl  14 

NBO 

15162 

pOl  14 

NBO 

15163 

pOl  14 

NBO 

16164* 

pOl  14 

NBO 

16166 

pOl  16 

NBO 

16166 

pOH6 

NBO 

16167 

pOH5 

NBO 

15168 

pO1 15 

NBO 

16169 

pO1 16 

NBO 

16170 

pOI  15 

NBO 

1517) 

pO1 16 

NBO 

16172 

pone 

NBO 

16173 

pone 

NBO 

15174 

pone 

NBO 

16175 

pO1 16 

NBO 

15176 

pOUB 

NBO 

16177 

pOllB 

NBO 

16178 

P0246 

NBO 

15806 

p024B 

NBO 

16807 

p0247 

NBO 

15800 

p0247 

NBO 

15809 

P0247 

NBO 

15810 

P0247 

NBO 

15811 

P0247 

NBO 

16B12 

NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  CP  265 
ISBN  92  835  0250  7 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  CP  264  SUPPL 
ISBN  92  635  0251  5 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  AG  246 
ISBN-92  835  1332  0 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGAnD  R  686 
ISBN  92  836  0248  5 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  AR  148 
ISBN  92  835  1314  X 
AGARO  CP  278 
ISBN-92  B35  0246-0 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARO  CP  262 
ISBN  92  835  0252  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBfR 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARO  LS  106 
ISBN  92  B35-024B  3 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 

1-131 


ft 


ACCESSION/ REPORT  NUMBER  INOEX 


p0247 

NBO  15813 

I 

p0247 

NBO  15814 

1 

p0247 

NBO  15815 

0 

p0248 

NBO  15816 

0 

p0248 

NBO  15817 

I 

p0248 

N80  15818 

I 

P0248 

NBO  15819 

0 

P0248 

NBO  ! 7 702 

0 

P0046 

NBO  19047 

0 

pOO  70 

N80  19090 

0 

pO07O 

N80  19091 

0 

pOO  70 

NBO- 19092 

0 

P0070 

N80  19093 

0 

p0070 

NBO  19094 

0 

p007 1 

N80  19095 

0 

pOO  7 1 

NBO  19096* 

0 

P0071 

NBO  19097 

0 

p007 1 

N80  19098 

0 

p007 1 

NBO  19099 

0 

p007 1 

N80  19100* 

0 

p007 1 

NBO  19101 

0 

p007 1 

NBO  19102 

0 

p0072 

NBO  19103 

0 

P0072 

N80  19104 

0 

p0’20 

N80  19137 

0 

pOI  20 

N80  19138 

0 

pOI  2 1 

N80  19139* 

1  0 

pOI  2 1 

N80  19140 

0 

p0175 

NBO  19345 

0 

pOI  76 

N80  19346 

0 

P0176 

N80  19347 

0 

pOI  76 

N80  19348 

0 

pOI  76 

N80  19349 

0 

pOI  76 

N80  19350 

0 

pOI  76 

N80  19351 

0 

pOI  76 

N80  19352 

0 

pOI  77 

N80  19353 

0 

p0177 

N80  19354 

0 

pOl77 

NBO- 19355 

0 

pOI  77 

N80  19356 

0 

P0177 

NBO- 19357 

0 

pOI  77 

N60- 19358 

0 

p0177 

N80  19359 

0 

pOI  78 

N80  19360* 

0 

pOI  70 

N80  19361 

0 

pOI  78 

N80  19362 

0 

pOI  78 

NBO  19363 

0 

pOI  78 

N80  19364 

0 

pOI  78 

NBO  19365 

0 

pOI  78 

N80  19366 

0 

pOI  79 

NBO  19367 

# 

p0179 

NBO  19368 

# 

pOI  79 

NBO  19369* 

0 

pOI  79 

NBO  19370 

0 

p0179 

N80  19371 

0 

pOI  79 

N80  19372 

0 

pOI  79 

NBO  19373 

0 

pOI  79 

N80  19374 

0 

pOI  79 

NBO  19375 

0 

pOIBO 

NBO  19376 

0 

pOIBO 

NBO  19377 

0 

P0180 

NBO  19378 

0 

pOIBO 

N80  19379 

0 

pOIBO 

N80  19380 

0 

pOIBO 

NBO  19381 

0 

pOIBO 

N80  19382 

0 

pOIBI 

NBO  19383 

0 

pOIBI 

NBO  19384 

0 

pOIBI 

N80  19385 

0 

pOIBI 

NBO  19386 

0 

poiei 

N80  19387 

0 

pOIBI 

N80  19388 

0 

pOIBI 

NBO  19389 

0 

pOIBI 

N80  19390 

0 

pOIBI 

N80  19391 

0 

poiei 

N80  19392 

0 

p0192 

N80  19393 

0 

P01B2 

N80  19394 

0 

p0182 

N80  19396 

0 

p0182 

NBO  19396 

0 

P0182 

NBO  19397 

0 

p0182 

N80  19398 

0 

p0162 

N80  19399 

0 

P0182 

NBO  19400 

0 

p0183 

N80  19401 

0 

P0183 

NBO  19402 

0 

P0183 

NBO  19403 

0 

p0183 

NBO  19404 

0 

P0183 

NBO  19405 

0 

p0183 

NBO  19406 

0 

p0183 

NBO  19407 

0 

p01B3 

NBO  19408 

0 

P0184 

NBO  19409 

0 

P0164 

NBO  19410 

0 

P01B4 

NBO  1941 1 

0 

P01B4 

NBO  19412 

0 

P01B4 

NBO  19413 

0 

p01B4 

NBO  19414 

0 

P01B4 

NBO  19415 

0 

p0lB4 

NBO  19416 

0 

p0 184 

NBO  19417 

0 

P01B5 

NBO  19418 

0 

P0185 

NBO  19419 

# 

P0199 

NBO  19519 

0 

P0I99 

NBO  19520 

1 

1-132 

NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD-AG-21)  FR 
AGARD  AR  132  VOL  2 
ISBN  92  835  1344  4 
AGARD  R  682 
ISBN  92  835  1342  8 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  LS- 104 
ISBN  92  835  1340  1 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  AG -240 
ISBN  92  835  1343  6 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD-CP  269 
ISBN-92  835  1345-2 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  CP  263 
ISBN-92 -835-0253-1 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  CP  261 
ISBN-92  835  0254  X 
NO  REPORT  NUMBER 


p0199  NBO  19521 
p0199  NBO- 19522 
p0199  NBO  19523 
P0199  NBO  19524 
p0199  NBO  19525 
p0200  NBO  19526 
p0200  NBO  19527 
p0200  NBO  19528 
p0200  NBO  19529 
p0200  N80- 19530 
p0200  NBO  19531 
p0200  NBO  19532 
p0200  NBO  19533 
p0201  NBO- 19534* 
p0201  NBO  19536 
p0201  NBO  19536 
p0201  NBO- 19537 
p0201  NBO  19538 
p0201  NBO  19539 
p0201  NBO  19540 
p0201  NBO- 19541* 
p0202  NBO  19542 
p0202  NBO  19543 
p0202  NBO  19544 
p0202  NBO- 19545 
p0202  N80- 19546 
P0202  NBO  19547 
p0202  NBO  19548 
p0202  NBO  19549* 
p0203  NBO- 19550 
p0203  NBO  19551 
p0203  NBO- 19552 
p0203  NBO- 19553 
P0203  NBO- 19554 
p0203  NBO- 19555 
p0203  NBO  19556 
p0203  NBO  19557 
p0204  NBO  19558 
p0204  NBO  19559 
p0204  NBO  19560 
p0204  NBO- 19561 
p02 1 3  NBO- 19572 

p02 1 3  NBO- 19573 
p02 1 3  NBO- 19574 
p0213  NBO- 19575 
p02 1 3  NBO  19576 
p0213  NBO- 19577 
p021 3  NBO- 19578* 
p02 14  N80  19579 
P02 14  NBO- 19580 
p02 14  NBO- 19581 
p0214  NBO- 19582 
p0214  N80-195B3 
p02 14  NBO  19584 
p0260  NBO- 19809 

p0260  NBO- 198 10 
p0260  NBO- 198 11 
p0260  NBO- 190 1 2 
p0260  NBO  19813 
p0260  NBO  19814 
P0260  NBO- 198 15 
p0260  N80-19816 
p0260  NBO- 198 1 7 
p0261  N80-19818 
P0261  N80-19819 
p0261  N80- 19820 
P0261  N80- 19821 
p0261  N80  19822 
p0261  N80  19823 
p0261  NBO  19824 
p0261  N80  19825 
p0261  NBO  -19026 
p0262  N80  19827 
p0262  NBO  19828 
p0262  N80- 19829 
p0262  N80- 19830 
p0262  N80- 19831 
p0282  N80- 19832 
p0262  N80- 19833 
p0262  NBO- 19834 
p0264  NBO  19835 
p0264  NBO- 19836 
p0264  N80-19B37 
p0264  NBO- 19838 
p0264  N0O  19839 
p0264  N80- 19840 
P0264  N80- 19641 
P0264  N80- 19042 
p0265  NBO- 19043 
p0265  N80-19B44 
p0265  NBO- 19845 
p0265  N80- 19846 
p0265  NBO  19847 
p0033  X80- 72047 
p0034  X80-7204B 
p0043  XBO- 72049 
p0046  X80  72055 
p0058  X80-72056 
p0058  X80-72067 
p0072  X80-72062 
P0072  X80  72063 
P0072  X80-72064 
p0072  XBO- 72065 
p0072  XBO  72066 
P0096  X80-72091 
p0096  XBO  72092 
p0096  X80-72093 
P0096  X 80-72094 
p0096  XBO- 72095 
p0096  XBO  72096 


NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  CP-277 
ISBN  92  835  0244  2 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  CP-288 
ISBN  92  835  0255  8 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
NO  REPORT  NUMBER 
AGARD  CP  240  SUPPL 
AGARD-CP  267  SUPPL 
AGARO-AR  107 
AGARD-CP-212-SUPPl 
AGARD  AR-88  VOL  2 
AGARD  AR  88  VOL  3 
AGARD  CP  213 
AGARD  AR  102  VOL  1 
AGARD  AR  102  VOL  2 
AGARD  CP  241  SUPPl 
AGARD  AR156B 
AGARD  AR  104 
AGARD  AR  1044 FR) 
AGARD-AR  101  VOL  2 
AGARD  AR  10HFR)  VOL  2  , 
AGARD  AR  101  VOL  3 
AGARD  AR  101  VOL  4  I 


pO1 16  XBO  72103  # 
p0116  XBO  72104  | 
pOl22  XBO  72 1 16  # 
p0122  XBO- 72 1 17  | 
p0185  XBO- 72 172  J 

P0185  X 80-72 173  | 
p0185  XBO  72 174  f 
pOIBB  XBO  72175  « 
p0185  XBO  72176  | 
p0165  XBO  72177  § 
p0288  XBO  72336  # 
p0288  XBO  72336  | 
P0268  XBO  72337  f 
p0288  XBO  72338  # 
p0289  XBO  72339  f 
p02B9  XBO  72340  # 
p0289  XBO  72341  # 


AGARD  CP  258  SUPPL 
AGARD  CP  272  SUPPL 
AGARD  CP  270 
AGARD  CP  270  SUPPL 
AASC  STUDY  7 
AGARD  AR  91  VOL  1 
AGARD  CP  192  SUPPL 
AGARD  AR  91  VOL  2 
AGARD  AR  117 
AGARO-AR  120  VOL- 1 
AGARD  AR  121  VOL  1 
AGARD  AR  103  VOL  2 
AGARO-AR  103  VOL  1 
AGARO-AR  160 
AGARD  AR  161  VOL  1 
AGARD  AR  162  VOL  1 
AGARO-AR  163  VOL  1 
AGARO  CP  264 


NATO  ^  OTAN 

7  RUE  ANCELLE  92200  NEUILLY-SUR-SEINE 
FRANCE 


DISTRIBUTION  OF  UNCLASSIFIED 
AGARD  PUBLICATIONS 


Telephone  745.08.10  •  Telex  610176 


AGARD  does  NOT  hold  stocks  of  AGARD  publications  at  the  above  address  for  general  distribution.  Initial  distribution  of  AGARD 
publications  is  made  to  AGARD  Member  Nations  through  the  following  National  Distribution  Centres.  Further  copies  are  sometimes 
available  from  these  Centres,  but  if  not  may  be  purchased  in  Microfiche  or  Photocopy  form  from  the  Purchase  Agencies  listed  below. 


BELGIUM 

Coordonnateur  AGARD  VSL 
Etat-Major  de  la  Force  Adrienne 
Quartier  Reine  Elisabeth 
Rue  d’Evere,  1 140  Bruxelles 


NATIONAL  DISTRIBUTION  CENTRES 
ITALY 

Aeronautica  Militare 

Ufficio  del  Delegato  Nazionale  all’ AGARD 

3,  Piazzale  Adenauer 

Roma/EUR 


CANADA 

Defence  Science  Information  Services 
Department  of  National  Defence 
Ottawa,  Ontario  K1 A  OK2 

DENMARK 

Danish  Defence  Research  Board 
Osterbrogades  Kaserne 
Copenhagen  0 

FRANCE 

O.N.E.R.A.  (Direction) 

29  Avenue  de  la  Division  Leclerc 
92320  ChdtiUon  sous  Bagneux 


LUXEMBOURG 
See  Belgium 

NETHERLANDS 

Netherlands  Delegation  to  AGARD 
National  Aerospace  Laboratory,  NLR 
P.O.  Box  126 
2600  A.C.  Delft 

NORWAY 

Norwegian  Defence  Research  Establishment 
Main  Library 
P.O.  Box  25 
N-2007  Kjeller 


GERMANY 

Fachinformationszentrum  Energie, 
Physik,  Mathematik  GmbH 
Kernforschungszentrum 
D-7514  Eggenstein-Leopoldshafen  2 

GREECE 

Hellenic  Air  Force  General  Staff 
Research  and  Development  Directorate 
Holargos,  Athens 

ICELAND 

Director  of  Aviation 
c/o  Flugrad 
Reykjavik 


PORTUGAL 

DirecfJo  do  Servifo  de  Material 

da  Forca  Aerea 

Rua  da  Escola  Politecnica  42 

Lisboa 

Attn:  AGARD  National  Delegate 
TURKEY 

Department  of  Research  and  Development  ( ARGE) 
Ministry  of  National  Defence,  Ankara 

UNITED  KINGDOM 

Defence  Research  Information  Centre 
Station  Square  House 
St.  Mary  Cray 
Orpington,  Kent  BR5  3RE 


UNITED  STATES 

National  Aeronautics  and  Space  Administration  (NASA) 

Langley  Field,  Virginia  23365 

Attn:  Report  Distribution  and  Storage  Unit 

THE  UNITED  STATES  NATIONAL  DISTRIBUTION  CENTRE  (NASA)  DOES  NOT  HOLD 
STOCKS  OF  AGARD  PUBLICATIONS,  AND  APPLICATIONS  FOR  COPIES  SHOULD  BE  MADE 
DIRECT  TO  THE  NATIONAL  TECHNICAL  INFORMATION  SERVICE  (NTIS)  AT  THE  ADDRESS  BELOW. 


PURCHASE  AGENCIES 

Microfiche 
Technology  Reports 
Centre  (DTI) 

Station  Square  House 
St.  Mary  Cray 
Orpington,  Kent  BR5  3RF 
England 

Requests  for  microfiche  or  photocopies  of  AGARD  documents  should  include  the  AGARD  serial  number,  title,  author  or  editor,  and 
publication  date.  Requests  to  NTIS  should  include  the  NASA  accession  report  number.  Full  bibliographical  references  and  abstracts 

of  AGARD  publications  are  given  in  the  following  journals: 

Scientific  and  Technical  Aerospace  Reports  (STAR)  Government  Reports  Announcements  (GRA) 

published  by  NASA  Scientific  and  Technical  published  by  the  National  Technical 

Information  Facility  Information  Services.  Springfield 

Post  Office  Box  8757  Virginia  22161 ,  USA 

Baltimore/Washington  International  Airport 
Maryland  2 1240,’ USA 


Microfiche  or  Photocopy 
National  Technical 
Information  Service  (NTIS) 
5285  Port  Royal  Road 
Springfield 
Virginia  22161,  USA 


Microfiche 

Space  Documentation  Service 
European  Space  Agency 
10,  rue  Mario  Nikis 
7SOI5  Paris,  France 


* 

Printed  by  Technical  Editing  and  Reproduction  Ltd 
Harford  House ,  7  9  Charlotte  St.  London  W1P 1HD 


ISBN  92-835-1 369-X 


